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| NTRODUCTI ON

The poetic phrase "words witten on water” evokes an
epheneral and transitory inmage (Kent, 1992). Speech is no
| ess epheneral, no less transitory. The spoken nmessage is a
rapi dly decaying acoustic disturbance in an ocean of air.
The listener who would try to capture this signal, rust
follow it's tenporal course in environments that are often
noi sy, reverberant and otherw se disruptive. A substantial
amount of evidence points to the fact that speech is
perceived, both, on the basis of the acoustic signal and

predictions based on its context and famliarity.

It is obvious to both clinicians and researchers that
the auditory systemis extrenely conpl ex. It's influence
begi ns when the pinna shapes the air borne nessages that are
directed to the outer ear canal. Mechani cal transm ssion
through the mddle wear provides further filtering and
anplification. When sound is delivered to the inner ear,
the nmechanical properties of the inner ear provide a
detailed analysis of the stinulus. The w de range of
frequenci es, intensities and durations of auditory signa
are encoded by the hair cells, eighth nerve conplex into
neural |anguage which then is relayed tonotopically, to

higher levels of auditory system |In the past, research



dealing wth the auditory system has focussed primarily on
the peripheral portion. Only in past few decades has
attention been extended to clarify the contribution of the
central auditory nervous system (CANS). Auditory processing
involves attention, detection and identification of the
signal. At the cortical level, auditory processing involves
t he decoding of the neural nessage. For this purpose we use
many skills from our basic understanding of speech sounds to
determ ne what was said and neant. A breakdown in any of
these functions could lead to inpairnent in the proper wuse
of auditory information (Katz, 1968; Kinmura, 1961; Speaks,
1975, Musiek, 1983).

Audi ol ogic evaluation of the central auditory nervous
system (CANS) dates back to the work of Bocca and his
colleagues in the early fifties. This challenging endeavour
has piqued the interest of numerous investigators, but, vyet

has been slow to gain acceptance through out the audi ol ogy

community in general. One factor that has contributed to
this del ay is the complexity of the system under
consi derati on. Even now the anatony and physiol ogy of the

CANS are not conpletely understood, nor have its many
different functions been adequately defined. The auditory

brain stem is so conplex and conpact, that a variety of



central auditory effects can be found depending on the
specific area and extent of involvenent (Calearo, Antonelli
1968; Stephens and Thorton, 1976). There are a few tests
such as the ABR (auditory brain stem response) masking-I|eve
differences (dsen, Noffsinger, 1976), binaural fusi on
( Mat zker, 1959, Smth and Resni ck, 1972), rapidly
alternating speech-perception (Lynn, G broy, 1977) and
synthetic sentence identification with ipsilateral conpeting
message (Jerger and Jerger, 1975) that are reportedly
sensitive to brain stem |esions. Several other tests have
been shown to be of value in identifying both brain stem and
cortical lesions but are unable to differentiate between the
two areas. These include, |owpass filtered speech (Calearo
and Antonelli, 1968; Stevens and Thornton, 1976), dichotic
digits (Stevens and Thornton, 1976; Misiek and Geurkink,
1982), conpeting sentences (Misiek and Geurkink, 1982), tine
conpressed speech (Calearo and Antonelli, 1968).

Di chotic listening tasks have been wused in t he
eval uation of both normal and disordered auditory processes
at the cortical level (Kimura, 1961; Berlin et al. 1972).
The term 'dichotic' refers to the sinultaneous conpeting
presentation of two different speech signals to opposite
ears. Subjects ar asked to repeat back what is heard in one

or bot h ears. CGenerally when speech S pr esent ed



dichotically to normal |isteners, higher scores are obtained
fromthe material to the right ear, than the left. This has
been referred to as the right ear advantage and is believed
to reflect the dom nance of left hem sphere for speech and

| anguage perception (Studdert-Kennedy, Shankweiler, 1970).

The present study was taken up to generate nornative
data regarding the performance of young Indian adults on a
dichotic CV test. The task involved identification of
dichotic non-sense CV syllables at sinmultaneity (0 nsec,
lag) and at various onset time asynchronies of 30 nsec and
90 nsec, under right and left lag conditions. The dichotic
CV test developed by Yathiraj (1994) at CID, St. Louis, was

the test admni ni stered.

On dichotic tasks, speech signals are preferred to non-
speech signals as they can be manipulated in nore conplex
ways than tones or other non-speech stimuli (Berlin, 1972).
Speech signal s that are |linguistically simlar and
spectrally time aligned, short and of simlar duration are
preferred to other types of speech stinuli in CANS
evaluation due to their greater lesion detection capacity
(Speaks, 1974). The use of stop CVs generally has becone

accepted as the nost precise neans by which to assess ear



advantage, and other aspects of speech perception (N ccum
1981). These CVs have been found to allow for a greater
degree of control over linguistic i nfl uences (e.q.
vocabul ary, dialect and other syntactic and semantic
conmponents than have other speech-stinuli (Berlin, 1976) .
Wien normal hearing listeners are stinmulated dichotically
with speech stimuli, the right ear perforns sonmewhat better
than the left ear, a phenonmenon referred to as the right ar

advantage (Qullen, Berlin, 1974).

It has also been denonstrated that when the dichotic
stimuli are presented to the tw ears at onset tine
asynchronies of 30 nsec to 90 nsec, the l|agging nenber of
the pair is perceived nore accurately than the stinulus
presented first. The analysis of the lead syllable appears
to be interrupted by the presence of the lagging syllable.
Because of this 'lag-effect', the right ear advantage is
overcone when the lagging syllable is presented to the |left

ear (Studdert-Kennedy, 1970) .

NEED FOR THE STUDY

1. The need for the present study was to incorporate the
dichotic CV test as part of the CANS eval uation battery,

because dichotic neasures have denonstrated sensitivity



in identifying and differentiating cerebral |evel |esion
(Berlin, 1976; Noffsinger, 1979) . Especially, those
with Jlearning disabilities and other cortical |esions
are known to perform poorly on dichotic |istening tasks.
In order to identify deviant performance on such tasks,

it is necessary to obtain normative data.

To date, no normative data is available on dichotic CV
tests, on the Indian population. Hence, the data, so
obtained on the Indian population can be conpared wth
that of the western population to see if a simlar trend
is observed. Also to see if the mul tilinguistic
background as seen in the Indian population has an
effect in the perception of the CVs, used in the present

st udy.

The study also aimed at verifying the presence of a I|ag-
effect for the dichotic stinmuli presented at different
onset tine asynchronies. This information would al so be
of use in the differential diagnosis of various centra

audi tory processing probl ens.



REVI EW OF LI TERATURE

In the quest to unravel the conplex nature of centra
audi tory processing nmechanisns in normals as well as brain-

damaged subjects, investigators have relied heavily on the

use of dichotic stimuli. A common technique for studying
cerebral specialization 1is dichotic |istening. Wen two
di fferent stimli are presented to t he two ears
si mul t aneousl vy, in right handed individuals, there is a

consistent ear difference in reporting them This depends

on the nature of stinuli.

BASI S FOR EAR DI FFERENCES

When the signals are speech material, the right ear is
nost frequently favoured. This right ear superiority 1is
seen for both, neaningful speech and non-neani ngful speech
mat eri al such as non-sense syll ables (Shankweiler, Studdert-
Kennedy, 1967), and backward speech (Kimura, Folb, 1968).
In contrast, | eft ear superiority has been reported for
certain conplex non-speech sounds e.g. nusic, sound-effects
(Kimura, 1964; Curry, 1967). Kinmura (1967) attributes this
difference in ear accuracy as a function of stimulus type to
bilateral asymetry of brain function (BAF). The BAF

hypot hesi s suggests that



i) the contralateral auditory neural pathways are dom nant
over t he | psi |l at eral pat hways during di chotic

stinul ati on.

ii) Performance superiority of a particular ear is a result
of that ear being contralateral to the hem sphere
involved in the perception of a given type of sound. In
particul ar, the hypothesis inplies that the | eft
cerebral hem sphere is domnant in the perception of
sounds conveying |anguage information while the right
hem sphere is domnant for perception of non-speech

sounds such as nelodies (Kinmura, 1967).

Kimura (1968) denonstrated a right ear superiority of
recall for verbal material based on physiol ogi cal mechani sns
and related it to a left hem sphere dom nance for speech.
Shankwei | er and Studdert-Kennedy (1967) presented synthetic
CV syllables and steady state vowels dichotically and found
a right ear superiority, simlar to one found for neani ngful
wor ds. However, right ear superiority was larger for CV
syllables and relatively small for vowels. It could be
argued that right ear superiority decreases when sone of the
normal characteristics of speech are renoved. Li berman et

al . (1967) interpreted that, the hem spheric dom nance is



obtained only for highly encoded speech sounds but not for

mnimally encoded ones. It is well known that recognition
of speech is directly dependent on t he frequency
characteristics of the speech-signal (MIller, 1951). |If the

hi gh frequency part of the signal is renoved, prinmarily the
consonant part of the speech signal is affected. Wth large
amounts of filtering, speech is eventually reduced to vowe

conponents only.

A study by Spreen and Boucher (1970) investigated the
effects of low pass filtering on the recall of dichotically
presented words. The results of the study supported the
prediction that successive levels of filtering elimnated
the right ear superiority for dichotically presented words.
Since these successive levels of filtering represent a
renoval of consonants and consequently change the speech
signal to a nessage consisting alnost entirely of vowel
sounds, the results could be an evidence for the fact that
ri ght ear superiority 1is strictly a | anguage-r el at ed
phenonmenon and disappears as the signal beconmes nore and
nore dissimlar from normal speech. The results were
consistent wth the finding of authors such as Shankweil er
and Studdert-Kennedy (1967). Both the cerebral hem spheres
receive fibers from each cochl ea. However t he

contralateral fibers are nore abundant than the ipsilatra



fibers on each side by a ratio of 51 (Rozenwi g, 1951). In
keeping with this, anatom cal difference el ectrophysiol ogical
studi es by experts have shown that the contral ateral pathway
projects stimuli with greater speed and intensity than does
the ipsilateral pathway (Tunturi, 1946; Rozenw g, 1954; Hall
and Goldstein, 1968). Still other electrophysiological
research (Tunturi, 1946, Aitken and Webster, 1972; Monowen
and Seitz, 1977) has shown that the ipsilateral auditory
pat hways are suppressed during dichotic stimulation. Thi s
suppression is believed to increase the contral atera
pathway's role in signal transm ssion. These findings have
led to the notion that the ipsilateral auditory pathway's
role is secondary to the contralateral in transmtting
information to the cortex (Kinura, 1961). Gordon (1975)
reported the contral ateral pathway superiority for dichotic

stinmuli.

Mar uszewski (1975) accounted for the phenonmenon of
| eft-hem sphere dom nance for speech and | anguage, in a
nodel of the brain as an organ conposed of functionally
differentiated structures t hat col | abor at es in one
functional system Literature has indicated that the [left
hem sphere is clearly inplicated in |anguage processing and

appears to be specialized for neaningful as well as non-

10



meani ngful  speech. The right hem sphere appears to be

speci alized for non-speech sounds.

Ear asymmetry on dichotic listening tasks have been
denonstrated in many studies. Research with children, using
dichotic listening paradigns has continued to be preval ent
despite limtations. Al though nost right-handed adults show
| eft-hem sphere | anguage | ateralization, the distribution of
| anguage functions in children has been hypothesized to be
dependent on the age of the child and the nethod of study
used. Studies on normal children using dichotic |istening
par adi gns have shown that nost right handed children show a
right ear advantage (REA) suggesting adult like asymetry.
Many have interpreted this as supporting an early unilateral
| ateralization in children much like that in adults. Sone
researchers have shown that the magnitude of REA increases
with age, becomng nore |lateralized (Satz, Bakker, and
Goebel, 1975). Wile others have shown it to be constant
t hr oughout devel opnent (Berlin and Hughes, 1973; Kinsbourne,
1975; Kinsbourne and Hiscock, 1977). Still other studies of
perceptual asymmetries have suggested that normal children
show a developnent simlar to that of an adult, wherein a
right ear advantage is clearly seen by puberty. (Bryden and

Al lard, 1978; Krashen, 1973; Lenneberg, 1967).
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PERFORVANCE ON DI CHOTI C LI STENING USI NG DI FFERENT REPORT
STRATEGQ ES

The studies on dichotic listening have evaluated the

performance of normal subjects using two response nodes or

report strategies. The response nodes are free-recall and
directed recall. Free-recall is one in which the subject
reports the stimuli in any order, and directed recall is one

where in the subject is instructed to report the stimul

heard in one of the ears (either right or left). Bryden
(1962) found that right ear superiority consi stently
occurred when a free-recall procedure was used, as well as
when the order of report was controlled. Simlar findings
were reported by Satz et al. (1965). Gerber and Gol dnman
(1970) conducted a study, where subjects were tested under
different reporting conditions (free-recall and directed
response). It was found that a significant right ear
preference for dichotically presented verbal stinuli existed

regardl ess of the report strategy enployed.

The findings of another study conducted by Keith et al.
(1985) were in contrast to that of Bryden (1962) . Kei th
exam ned the response of adult subjects to directed
listening tasks, using the dichotic consonant-vowel (v

test. Results indicated that the subjects showed right ear

12



advantage in directed right listening condition,and a left
ear advantage in directed left |istening condition. Fr ee-

recall listening conditions showed a right ear advantage.

DI CHOTI CALLY STI MULATED EAR DI FFERENCES IN MJSI CI ANS AND
NON- MUSI CI ANS

Bever and Chiarello (1974) found a right ear preference
in the detection of nusical stinuli, when they used nusician
as subjects. Previously, a left ear superiority had been
noted with non-nusicians on several occasions (Kinmura, 1964;
Spreen, Spellacy and Reid, 1970). As Bever and Chiarello,
1974 point out, their finding may be due to the nusician's
analytic perceptions of nelodies as opposed to gestalt

synthesis of naive |isteners.

Johnson (1977) conducted a study, wherein a dichotic
listening task involving violin nelodies was given to 32
musi ci ans and 32 non-nusi ci ans. The former group
denonstrated a right ear superiority, while the latter
performed better wth the left ear. Right ear scores
di sti ngui shed between the groups, but left ear scores did
not. Additionally, the left handed subjects in both groups
showed snmaller anmounts of ear asymmetry than their right-
handed counterparts. The results were interpreted as

denonstrating that nusicians mainly use the left hem sphere

13



to process nusical stinmuli, while non-nusicians use the

right. It is thought that as a person becones nore
nmusi cal |y adept, increasing use is made of a | eft
hem sphere's sequential analytic nmechani sm The apparent

functional symretry of |eft-handers could also be due to the
confoundi ng effect of having two distinct sub-groups wthin
this popul ation, i.e. true left handers and those wth

cortical organization of right handers.

STABI LITY OF DI CHOTI C LI STENI NG TESTS

The dichotic listening technique, originally introduced
by Broadbent (1954) and extensively applied by Kinmura (1961
1967) and Mlner (1962) to normal and brain damaged
subj ects, becane one of the nost widely used nethod to
assess right or left ear superiority for different kind of
mat eri al s. In recent vyears it has been wused as a
behavi oural indicator of the hem speric dom nance for verbal
and non-verbal material in normal children and adults, as
well as to different groups of pathol ogical subjects such as
dysl exics, stutterers etc. Several studies have al so
correl ated the ear preference, nmeasur ed by di chotic
listening with other lateral specializations in different
nodalities, mainly with handedness (Bryden, 1970; Satz and

Curry, 1967).

14



To provide data on the stability of dichotic |istening
test, a study was conducted by Pizzamglio et al. (1974).
In this study 91 right handed students were tested tw ce.

The test retest correlation was significant.

The interpretation of the results from studies on
dichotic |Ilistening mnust take into account such design
factors as practice, response node, and the type of analysis
used to score the responses. The effects of practice on
di chotic listening have been investigated using test-retest
and nultiple-session paradigm Ryan and McNeil (1974) and
Johnson and Ryan (1975) found high test-retest correlations
for both accuracy (total nunber of stimuli correctly
recalled) and the mgnitude of REA wusing dichotically

presented CV syl abl es.

Porter et al. (1976) presented dichotic CV nonsense
syllables to subjects over eight weekly sessions. A
significant inprovenent in accuracy was noted over the first
three sessions, while the performance remained stable for
the last 5 sessions. The nmagnitude of of REA was not
significantly different across the eight sessions. Most
recent experinents have used a forced-choice, two response

met hod, where subjects are required to give two responses

15



for each stimulus pair presented. The two response nethods
has the advantage of providing a neasure of overal |

accuracy.

FACTORS AFFECTI NG DI CHOTI C LI STENI NG

Effect of stimulus material in dichotic |istening
t asks.

Several test procedures have been devel oped to neasure
dichotic listening in normals and to see how the perfornmance
varies in abnormals. Mst dichotic speech tests aim at
reducing the redundancy of a speech signal by either
altering the tenporal characteristics of the signal (Bocca
1958; Calearo et al. 1957) or by use of filtered speech
(Mat zker, 1959). Tests such as Dichotic Digits (Kinura,
1961), Dichotic CV Test (Berlin, 1972), Staggered Spondaic
Wrd Test (Katz, 1962) Synthetic Sentence Identification
(Speaks and Jerger, 1965) and Dichotic Rhyne Test (Veéxler
and Hal wes, 1983) have al so been commonly used to assess the
central auditory processing in norrmals and di sor dered
popul ati on. Conmparing the performance of normals on the
di chotic speech tests it was seen that right ear
performance was good for both the CV material, and for the
meani ngful  words of the SSWor Dichotic Digits. However

when conparing the performance of normals on Dichotic CV

16



Test with the Dichotic Digit Test it was seen, it was seen
that normals scored poorly on the Dichotic CV Test when
conpared to Digit Test. This finding was confirned in a
study by Rajgopal, Ganguly and Yathiraj (1995) on the Indian
popul ati on. It was seen that normals perfornmed poorly on
the dichotic CV test when conpared to the dichotic digits.
This could be because in the Dichotic Cvs Test the
presentation of stinmulus is nore sinultaneous. Also the
nonsense CV syllables are |ess neaningful when conpared to
digits and rarely occur in isolation, unlike digits. N ccum
et al(1981) stated that the Dichotic CV Test is a nore
difficult task when conpared to Dichotic Digit Test .
However, dichotic speech tests, have found wi de diagnostic
and clinical utility in the evaluation of central auditory

pr ocessi ng.

Ef fect of frequency on dichotic |istening tasks

Wen two different auditory signals are presented
simul taneously, one to each ear, one of them is wusually
perceived as having a greater perceptual saliance than the
ot her. Two main types of such perceptual asymetry have
been reported. The first asymetry has been called the
right ear advantage (REA) for speech (Kinura, 1961) and has

been assunmed to reflect a left hem spheric dom nance for the

17



processing of speech sounds. The second type of auditory
per cept ual asymmetry arises when the two dichotic signals
are two tones relatively close in frequency (Efron and Yund,
1974, 1976). Ear dom nance for pitch is independent of
handedness as well as of the ear advantage observed wth
di chotic speech sounds (Yund and Efron, 1976). On the other
hand, ear dominance is correlated with a difference in the
frequency resolving power of the two ears (D venyi, Ef ron
and Yund, 1977). It thus seens reasonable to assune that
ear domnance 1is a consequence of an asymetry in the
processing of spectral information and is produced by a
mechanism different from that responsible for the REA
(bserved with tinme-varying auditory signals. However, since
speech sounds carry spectral information, one mght expect
the REA for speech to be confounded with right ear dom nance
for tones. In subjects who have left ear domnant for
t ones, any REA for speech must be a consequence of sone
other (tinme-related) asymetry that is unique to speech

processi ng.

The dichotonmy between the two ears in perception of
verbal and non-verbal inputs is not unequivocal. It has
been shown that subjects attending to non-verbal properties

(pitch or loudness variation) of dichotic verbal input

18



reported better fromthe left ear than fromthe right ear
(Nachshon, 1970; Spellacy and Blunstein, 1970). Hence, when
t he non-verbal aspects of verbal input are attended to, the
input is nmediated in the right hem sphere. Since one of the
inportant features of verbal materials is its sequentia
character (Lashley, 1951; Neff, 1964; Hi sh, 1967), it may be
assuned that non-verbal but sequentially patterned sounds
will be nediated by the |eft hem sphere. Supporting this
assunption is the evidence derived from studies show ng that
tasks involving sequential analysis of stimuli seens to be
controlled by the left hem sphere. Specifically, these
studies show that lesions of the left hem sphere selectively
inmpair perception of visual and audio-visual stinmuli

(Efron, 1963; Goldman, et al. 1968; Carnon, 1971).

Hal perin, Nachshon and Carom (1973) tested this
assunption by conducting a study on normal subjects. The
subjects were presented with two dichotic listening tasks in
which they were instructed to identify sets of sounds
differing in sequential conplexity of frequency or duration.
The sequential conplexity was defined by the nunber of
frequency or of duration transitions in a set of three
sounds. The results of the study showed that the direction
of ear superiority in report of dichotic set, varied as a

function of the conplexity of the tenporal patterns. In

19



case of zero transition (i.e. when no transition occurred
within a set) left ear superiority was found simlar to that
reported by Gordon (1970) for between ears discrimnation of
pitch. I ncrease of the conplexity by increasing the nunber
of transitions was acconpanied by a gradual shift from the
left ear to right ear superiority. This finding was in
accordance with the findings showing a significantly greater
right ear superiority in perception of dichotic consonants
(which are nore conplexly encoded than vowels), than in
perception of vowels (Studdert-Kennedy, Liberman, Harris and

Cooper, 1970).

Thus, studies have reported perceptual asymetries to
occur when two different auditory signals are presented
simul taneously. A right ear advantage for speech and a |eft
ear advantage for the processing of tones, and other non-
verbal stimuli has been reported. It was seen that when
non-verbal aspects of verbal nmaterial are attended to, the
input was nediated in the right hem sphere, whereas non-
verbal but sequentially patterned sounds will be nediated by
the left hem sphere. It thus seens reasonable to assune
that ear dom nance is a consequence of an asynmetry in the

processing of spectral information.
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Effect of intensity on dichotic listening tasks

To date, It has been shown that dichotic |[|istening
tests are influenced by factors such as Ilesions of the
central nervous system (Berlin, 1972; Kinura, 1971), the age
of the subjects {Craik, 1965; Inglis, 1962) handedness
(Qurry, 1967; Zurif, 1970), reporting strategies (Bryden,
1962; Gerber, 1971) and the use of linguistic and non-
linguistic stimuli (Chaney and Webster, 1966; Curry, 1967,

Ki mur a, 1964) . One par anet er not systematically
i nvesti gated is the intensity level of presentati on.
Roeser, Johns and Price (1972) designed a study to

investigate the intensity function of the right ear effect
and to determne, whether there was an intensity or a
general range of intensities at which the effect is nost
observable. Results indicated that there was a significant

tendency for subjects to report fewer correct responses at

| ower intensity | evel s. Subj ect s, however reported
significantly nore stimuli from the right ear across
intensity, i.e., the right ear scores were not found to vary

as a function of intensity.

Rayan (1969) showed that REA was held constant even
when the left ear signal was 6 dB nore intense than the

right ear.
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Thus, the effect of intensity on dichotic listening has
not been very extensively studied. The few  studies
conducted have shown that the right ear laterality did not

differ significantly as function of SL.

Ef fect of tenporal aspects on dichotic |istening tasks

Wien nor mal heari ng listeners are stimul ated
dichotically with speech materials, there is a right ear
advant age observed. However when the stimuli are presented
to the ears at onset tine asynchronies of approximately 30
to 90 nmsec, the |agging nenber of the pair is perceived nore
accurately than the stinmuli presented first. In a study by
Berlin et al. (1972), the anount of tinme separation between
nmessage onsets to overcone the right ear advantage was
investigated. It was found that when one of the Cv/s trailed
the other by 30-60 nsec, the trailing CV becane nore

intelligible than when it was given sinultaneously.

CGel fand et al. (1980) exam ned di chotic speech
perception at various lag tinmes in young versus elderly
subjects wth normal hearing. An aberration of the Ilag
effect for CVs was observed in the older group even though

the REA was maintained. Berlin et al. (1973) denonstrated
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that REA and |lag effect are independent of one another and
there is wevidence that lag effect mght be a case of
tenporal masking not limted to speech stimuli (Darwi n,
1971; Porter, 1975). The difference in lag effect seened to
inplicate tenporal processing in the aging central audi tory
system This was in agreenent with reports on how tine
alteration degrades speech intelligibility in the elderly
(Sticht and Gray, 1969; Bergman, 1971; Konkle, 1977). Since
t he conpeti ng CVs were presented di chotically, t he
i nteraction between them and thus any aberration of the |ag
effect nmust occur at sone central |evel, where signals from
bot h si des are si mul t aneousl y represent ed. Bot h
| ateralization (Herman, 1977) as well as lag effect are

af fected by aging.

Bingea and Raffin (1986) conducted a study to generate
normative data involving the identification of dichotic
consonant vowels at onset time asynchronies of 120, 90, 60,
30 and O nsec under right and left lag conditions. The
di chotic t est results for the group support ed t he
hypot hesi s, which was consistent wth previous studies, that
there was a significant right ear advantage at 0 nmsec. and
that there was significant variation of scores as a function
of onset time asynchrony, in which scores inproved as the

onset tinme asynchrony |lengthened (at |east for those which
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were 90 nmsec, or nore apart). But unlike the group data,
the individual results did not support the presence of a lag
ef fect. The group data suggested that nmaxi num i nprovenent
in scores occurred even for normal |isteners, when the
interaural onset tine increased. Although this study failed
to denonstrate a significant lag effect, those who have
identified such a phenonmenon found that it was nobst obvious
at 0 to 90 nsec (Berlin, and Lowe-Bell, 1973; Kirstein,
1971; Bellaire and Nof fsinger, 1978).

Hence, when nornmal hearing listeners are stimnulated
dichotically wth speech material there is a right ear
advantage observed. But when the stimuli are presented to
the two ears at different onset time asynchronies it was
seen that the lagging nenber of the pair is perceived nore
accurately. However, there have been studies which have
failed to support the presence of a lag effect and this
could have been due to procedural variations or variations

in the statistical analysis utilized.

Ef fect of stinulus dom nance in dichotic |istening

Al t hough ear advantage in dichotic |listening tasks has
been studied wth a variety of speech signals, none has

received nore attention than the CV non-sense syllables
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formed by one of the six stop consonants /p, t, k, b, d, ¢f
in conbination with a vowel. One obvious advantage is the
reduced size of the corpus of speech, and their relative
honogeneity, both articulatorv and acoustic. Thus one m ght
expect accuracy of recognition within the set of stop CV
syllables to be relatively invariant. This however does not
seem to be the <case when the syllables are presented
dichotically. /Berlin et al. (1973) for exanple, reported
that scores were higher for voiceless stops than for voiced
stops in pairs of natural syllables that contrasted in
Voi Cci ng. The voiceless stops are said to "domnate" the
voi ced stops. This finding was replicated by Roeser, et al.

(1976) and by Niccum et al. (1976).

Thus, for natural CV syllables, there appeared to be a
"stinmul us-dom nance effect", i.e., higher scores are got for
one of the two conpeting syllables - the "dom nant"” one
regardl ess of the ear to which it is presented. (Lowe et al.
(1970) found that their subjects correctly reported
voi cel ess consonants nore frequently than the voiced, in
dichotic tasks. However in nonotic tasks, perception of the
voi ced consonants i nproved. Since both stimuli cane to the
sanme ear, the first transition from aperiodicity to

periodicity occurs in the voiced CV, Thus the potential for
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maski ng of the aperiodic portion of the voiceless consonant
by the initial segnent of the voiced consonant is clearly

est abl i shed.

In sone respects, stimulus domnance is a nor e
interesting phenonenon in dichotic listening, than 1is the
ear advantage. It occurs with greater frequency than does
ear advantage and is of greater magnitude. Speaks et al.
(1981) noted that a joint consideration of the dom nance of
velar place and of the voiceless feature value seened to
provide a fairly conplete description of the pattern of
stimulus dom nance. The follow ng explanations have been

put forth to explain this effect.

i) One possibility could be the inherent intelligibility of
the syl abl es. It mght be assunmed that certain
syllables are nore intelligible than others and that the
differential intelligibility would be evident regardl ess
of whether the syllables are presented dichotically or

in some other node, for exanple, diotically. Speaks et

al . (1981) tested this notion by presenting six CV
syllables binaurally in noise to four |I|isteners. They
f ound t hat the two nost intelligible syl | abl es

diotically /ba/, and /da/ were the two |east dom nant

syl lables dichotically. Clearly, this showed t hat
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binaural intelligibility scores in noise did not explain

di chotic stimulus dom nance.

A second possibility is the "lag-effect” which has been
explained by Berlin et al. (1973). They confined their
attention to the dom nance of voiceless over voiced
stops in voicing-contrasted pairs of natural syllables.
Voi cel ess stops were found to have, |onger voice-onset
times (VOI) than voiced stops. Therefore, when the
conmpeting stops are aligned by reference to the onset of
noi se burst, the large anplitude vocalic portion of the
voiceless stop is delayed relative to the wvocalic
portion of the voiced stop. Berlin et al. (1973)
reasoned that the "later arriving voiceless stop"
(later in terns of the vocalic portion of the syllable)
m ght interrupt processing of the earlier arriving
voi ced stops. However, in the study conducted by Speaks
et al. (1981) few of their findings appeared to be at
variance wth the lag effect noti on. Firstly, the
expl anation was applied to only nine voicing-contrasted
pairs used in the study, and those pairs differed
substantially in VOI. Another problemwas that the |ag
effect did not account for the dom nance of [/ga/]
voi ced velar over voiceless labial (pa). Yet anot her

problemwith invoking the lag effect to explain stinulus
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dom nance was the observation that the pattern of
stimulus dom nance for synthetic syllables was reversed
from that described for natural syllables. Wth
synthetic syl abl es, presented dichotically, voi ced
stops dom nated voiceless stops in voicing-contrasted
pairs. Thus, it appeared that the differences observed
for natural and synthetic syllables show that the I|ag
effect was an unsatisfactory explanation since the VOIs
for the synthetic stops were virtually identical to

t hose of the natural stops.

iii)Repp (1980) proposed a category goodness nodel to
explain stimulus dom nance. The essence of Repp's nodel
was that the perceptual systemis assuned to determ ne
how well a stinmulus matches any of several category
pr ot ot ypes. When two conpeting dichotic stinmuli enter
the system a stinulus that is close to the prototype
will tend to dom nate over a stinmulus that is far from
any prototype. Repp (1980) clained support for this
nmodel from his experinents on wthin-category acoustic
changes wth synthetic syllables involving systematic
mani pul ati on of second formant transitions (1976) and
VOI  (1977). He reported that stinmulus dom nance could
be changed systematically with variations in VOT of the

conpeting stinmuli and he accepted that the conpetitive
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strength-of a signal was due, at least in part, to its
acoustic structure. Conparing the VOIs corresponding to
category boundaries published by Lisker and Abranson
(1970); labials +20 nsec, alveolars +35 nsec, and velars
+40 nsec, the nodel would predict that the syllable, nost
distant (in VOI) fromits category boundary would be the
pair's dom nant nmenber. Again analysis of results
obtained by Speaks et al. (1981) in their study, showed
that of the 15 syllable pairs used, only five showed
agreenent between prediction and observation. The other
ten showed no agreenent. Belanger (1979) obtained a
nearly identical outcone for the sane syllables used by
Speaks et al. (1981). Thus, analysis provided fairly
persuasi ve evidence that Repp's nodel (1980) was not a
satisfactory framework within which the pattern of
stimulus dom nances for the natural syllables could be

under st ood.

iv) A final explanation 1is concerned wth the relative

anplitudes of the brief burst of frication noise that
correspond to the noment of articulatory rel ease.
Because the spectral properties of the burst of
frication constitute one cue for per cei vi ng t he

different classes of stops (Halley, Hughes and Radl ey,
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1957), conceivably the burst was also partly responsible

for producing stinulus dom nance.

The properties of the burst are different for voiced
and voiceless stops. There is a greater drop in pressure
across the oral occlusion, at the nonent of release for a
voi cel ess stop (Lisker, 1970; Lisker and Paris, 1970). As a
consequence of this and longer drop in pressure across the
oral constriction, the peak intensity of the burst as wel
as its duration is generally greater in voiceless stop than
for voiced (Klatt, 1975). In the study conducted by Speaks
et al. (1981), the wave forns of the six stops (p, t, k, Db,
d, g) were examined and the voltage of the initial burst
frication was measured and converted to decibels relative to
the peak intensity. It was seen that velars (k, g) had
greatest peak intensities followed by alveolars and |abials.)
The role of burst intensity in determining the pattern of
stimulus dom nance is still to be clarified wth further
experi nents. In any case, stimulus dom nance does seem to
exert a strong influence on the direction of ear advantage
for a given pair of syllables.(A recent study by Rajgopal,
Ganguly and Yathiraj (1995) on the Indian population also
yielded simlar results. The results of the study indicated

that voiceless syllables were better perceived than voiced
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velars were the best perceived followed by labials and

al veol ars.

Thus, ear advantage, in dichotic listening tasks, has
been studied extensively with CV non-sense syll ables. It
was found that, at sinultaneity, the voicel ess consonant was
nore intelligible than the voiced. This finding was
explained in terns of a so called I|ag-effect, where the
lagging syllable was found to interrupt the processing of
the syllable presented first. And since the voiceless CVs
have a |longer voice onset tinme (VOI) and |onger burst
dur ati on, t he later arriving syllable di srupts t he
processing of the earlier syllable and hence is perceived
better. In terms of place and manner of articulation, the
voi cel ess velars were the nost intelligible during dichotic
presentations followed by alveolars and labials. This was
explained on the basis of variations in voice onset tines

and the burst intensities for the various CVs.

STUDI ES OF DI CHOTI C LI STENI NG | N ABNORVAL POPULATI ON

The follow ng discussion is ainmed at review ng studies

of dichotic listening tasks used in the abnorrmal popul ation

such as brain stem | esions, tenporal |obe |esions, aphasics
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and stutterers. Audiol ogists have been involved in
audi tory testing for over 30 years. Bocca
associates were the first to use special tests to
problens at various levels of the central auditory

system (CANS). The audiol ogi st can hence assess

function to provide the best managenent

Audi onetric investigations of lesions of the

auditory paths have now beconme very fashionable

guestion is being debated by an increasing

i nvestigators. |In the course of about a decade,

and

centra

hi s

eval uat e

nervous

auditory

strategies.

centra

and

nunber

has allowed the establishment of a series of tests

have been found to be practical and adequate

particul ar branch of audi ol ogy.

The following section deals wth the studies
dichotic listening conducted on patients wth

di sorders such as cortical |esions, brain stem | esions

peri pheral disorders.

STUDI ES ON PATI ENTS W TH CORTI CAL LESI ONS

1. Tenporal Lobe Lesion

Berlin, et al. (1972) neasured central

deficits in patients after tenporal | obectony.
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di chotic sinultaneous and tinme staggered speech material on
four patients wth tenporal |obectomes and conpared the
results with that of normals. In their test, conpeting non-
sense syllables were used in the follow ng manner : /ba/ was
presented to the right ear /ta/ was presented to the Ileft
ear, both at the sane tine. The patient was asked to
repeat what he heard. The message to the ear ipsilateral to
the lesion was usually reported accurately, the one to the
contralateral ear was either not perceived at all or was
distorted. Thus, if ba was given in the right ear of a
patient with right tenporal |obectony, he would report ba'
and mss the '"ta'. The syllables, in Berlin et al's (1972
st udy were presented sinultaneously, then with tine
separations ranging from 15 to 500 nsec. It was seen that
with si mul t aneous onset, nor mal s showed ri ght ear
superiority, and wth time separations of 30 nmsec. to 90
nsec, normals showed a "lag-effect”, i.e. better scores for
t he trailing stinulus. In sharp contrast, t enmpor a
| obect oy patients showed poorer contralateral ear function
than ipsilateral ear function, and no lag effect. Conparing
preoperative and postoperative scores, it was seen that
post operatively t here was additi onal degradati on of
contralateral ear scores and enhanced ipsilateral ear
function in dichotic listening. Patients with both left and

right tenporal |obectomes behaved simlarly in this
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respect. It is clear fromthese data that the advantage

which normal listeners achieve when they hear 'a |agging
nmessage in a pair is lost to patients with tenporal |obe
| esi ons. Patients show a distinct failure to accurately

perceive nessages in the ear contralateral to the |esion;
i ndependent of the tenporal sequence of the syllables.
Berlin et al. 1972 believed that both the right and left
anterior tenporal |obes nust participate in sone type of
prelimnary speech information processing, otherwise there
would be no postoperative laterality effects follow ng
tenmporal |obe lesions. Such patients generally show an
al nost conpl ete suppression of dichotic speech infornmation
sent to their contralateral ears. It was suggested that the
anterior tenporal Iobe play a critical role in either
prelimnary speech analysis or in the relay of speech
information to the posterior tenmporal cortex via association
pat hways. It was hypot hesized that information comng from
the right anterior tenporal lobe to the left posterior
tenporal areas need not pass through the left anterior
temporal areas. |If such a serial relationship existed, then
a left anterior tenporal |obectomy would have devastating
results on all speech and hearing functions. On the
contrary, it is only the left 'posterior' tenpora

parietal renpovals that have such serious effects (Berlin et
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al. 1972). Sparks et al. (1970) have suggested that if deep
| eft hem sphere lesions interfere with connections from the
right to the' left tenporal |obe, one mght also see
i psilateral "extinction" in the left ear wth a Ileft-

hem sphere | esion.

Wien two conpeting stop consonant-vowel (CJ) syllables
were presented dichotically to a listener with a tenporal-
| obe | esion, the scores for syllables 1in t he ear
contralateral to the lesion usually was nmuch |ower than
scores for syllables in the ipsilateral ear. Anpl e
docunentation exists to show that the weak-ear score for
tenporal | obe patients was suppressed markedly in dichotic
t asks. The existence of suppression has been docunented
with CV syllables (Berlin et al. 1972, 1973), digits or
words (Kinura, 1961; Speaks, Goodglass, 1970), sentences
(Jerger et al. 1969; Speaks et al. 1973) and non-speech
sounds such as nel odi es (Shankweiler, 1966). The inference
seens to be that the cortical processing areas for speech,
presumably |l ocated in the |left-hem sphere, do not receive an
effective dichotic input. Because of the tenporal |obe
lesion, the signal was degraded sufficiently such that

correct processing of the weak ear signal was unlikely.
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Speaks, Gray and MIler (1974) however, in their study
with tenporal |obe lesion patients denonstrated that the
auditory pathways from the weak ear and speech information
presented to the weak ear were not conpletely suppressed
during dichotic stinmulation. It was observed that speech in
the weak ear frequently interacted with conpeting speech
information in the strong ear causing interference wth
correct processing of signals fromthe strong ear. A sen
(1983) conducted a study on patients with tenporal | obectony
and results denonstrated that not all patients with tenporal
| obectony had performance below the lower limts of norma
subj ects, on the dichotic CV test. He also adm nistered the
staggered spondaic words (SSW on them and conpared the
results. It was observed that the dichotic CV test materia
used were nore sensitive to tenporal |lobe lesions than is
the SSW This could have been because the SSWwas not as
difficult as the CV test and hence was less sensitive to
cortical |esions. Lynn (1972) and Niccum et al. (1981)
reported simlar observation on patients wth tenporal

| obect ony.

Hughes, Tobey and M Il er (1983) neasured the tenpora
aspects of dichotic listening in brain damged subjects.

they tested around 13 cortically injured subjects using
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di chotic speech and non-speech stinuli. Subjects wth
infjuries outside the tenporal and frontal |[|obes perforned
the dichotic tasks as well as normal subjects. Thi s
i ndi cated that tenporal order performance did not appear to
be effected when a lesion did not enconpass either tenpora
or frontal <cortical areas. However, poor tenporal order
performance was found in persons with tenporal or fronta
|l obe lesions, regardless of the hem sphere involved or the

type of stinulus set used.

In general, studies have shown that central auditory
deficits existed in patients with tenporal-Ilobe |esions.
When such patients wer e present ed Wit h, di chotic
si mul taneous and tinme staggered, speech-material (non-sense
CVs), they showed poorer scores for the contralateral ear
than for the ipsilateral ear. The lag effect was al so found
to be absent. Patients showed a distinct failure to
accurately perceive nmessages in the ear contralateral to the
| esi on. The inference seens to be that the cortical
processing areas for speech do not receive an effective
di chotic input because of the tenporal |obe lesion. Studies
have shown that dichotic CV test material was nore sensitive
to cortical lesions than tests |ike SSW because the SSWwas
not as difficult as the CV test and hence was |ess

sensitive, to cortical |esions.
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I ntracrani al | esions

Studi es have revealed that a nunber of dichotic tests
may be useful in evaluating the integrity of the centra
auditory nervous system Misiek (1983) denonstrated results
of three dichotic speech tests on subjects with intracranial
| esi ons. Thirty adults (12 brainstem and 18 hem spheric)
with intracranial |l esions were tested using conpeti ng
sentences, staggered spondaic words, and dichotic digits.
In conparing these dichotic test for their ability to detect
abnormal performance for individual subjects, the digit test
appeared nost sensitive, followed by the staggered spondaic
word test and then conpeting sentences. Al three tests
showed slightly better sensitivity for detecting abnormality
in hem spheric than brainstem | esion. None, however, could
consistently differentiate brain stem from hem spheric
| esi ons. This inability of various central tests to
reliably differentiate cortical from brain stem |esions has
often been reported. Laterality effects were consistently
different for hem spheric and brain stem involved subjects.
Those w th hem spheric involvenment showed the greatest
deficit for the ear contralateral to the |esion, whereas
those with brain stem involvenent showed greatest deficit

ipsilateral to the lesion on all three tests. These results
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are in general agreement with many previous reports by
different authors like Katz (1968), Kimura (1961), Lynn et
al . (1972), (1977), Speaks (1975).

Results from the dichotic tests conducted on patients

with intra-cranial lesion and brain stem |esion revealed
that laterality effects were different for hem spheric and
brainstem involved patients. Those wth hem spheric

i nvol venent showed the greatest deficit for the ear
contrlateral to the lesion, whereas those with brain stem
i nvol verent showed greatest deficit ipsilateral to the
| esi on. Also anong the dichotic tests admnistered, the
dichotic digit test appeared nost sensitive, followed by
staggered spondaic. Wrd test and then conpeting sentences.
All  the three tests showed slightly better sensitivity for

detecting abnormality in hem spheric than brain stem | esion

Split Brain Patients

Dichotic listening tasks in split brain patients have
denmonstrated a right ear enhancenent which mi ght suggest a
release from central auditory conpetition in the left
hem sphere. Studies by Springer et al. (1975) reported high
right ear scores from split brain subjects wusing dichotic

Cvs. In split brain patients, as the callosal pathway is
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severed, information fromthe left-ear is not transmtted as
the interconnection between the right and | eft hem sphere is
not intact. Hence, the left hem sphere is required to

process only the input comng fromthe right ear.

Dichotic speech testing in split brain patients has
been valuable in delineating various brain functions
involved in auditory perception. It is well known that
lesion of the auditory portions of the corpus-callosum
result in severe left ear deficits on dichotic speech tasks
that require verbal report of the stimuli (Mlner, et al.
1968; Musiek et al. 1984). The Dichotic Rhyme Task (DRT),
i ntroduced by Wexler and Halwes (1983) was wused in this
st udy. The patient, although presented with tw words,
generally reports only one with slightly nore than 50% of
all words recogni zed being those presented to the right ear

(vexler and Hal wes, 1983).

In a study by Musiek et al. (1989), nonosyllabic rhyne
words were dichotically presented to nornal and conplete
split-brain subj ect s. Normals vyielded a snmal | but
significant right ear advantage. The split brain patients
yi el ded the expected marked left-deficit, as seen on other

di chotic speech tests and denonstrated a right ear
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enhancenment, producing a large inter ear difference. The
ri ght ear enhancenent on the dichotic rhyme task may suggest
a release fromcentral auditory conpetition in the |left
hem sphere. Springer and Gazzaniga (1975) reported high
right ear scores (near 100% from split-brain subjects using
dichotic CVs. In dichotic listening, the left hem sphere
receives direct contralateral input fromthe right ear and
i nput via the corpus callosum fromthe |eft ear. If the
conpetition via the corpus callosumis renoved by sectioning
or by a lesion in this area, the left hem sphere is rel eased
from processing these stinuli, and it has to process only

right ear input.

Perf ormance of Aphasic Patients on Dichotic Listening Tasks

Since Broadbent's studies on auditory stinulation and
menory span using sinultaneous presentation to both ears
with pairs of dissimlar digits, other researchers have used
dichotic Ilistening to investigate phenonena as ear
prefernce in auditory perception (Bryden, 1963), laterality
(Bryden, 1967) effects of tenporal |obectony (Oxbury, 1969) ,
cerebral dom nance for speech (Drks, 1964), cerebra
dom nance for hearing (Kimura, 1963), and the effect of
hem spheric lesions in a sanple population of aphasic and

non- aphasi ¢ brain damaged adult mal es (Sparks, 1970). Thi s
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word has established the fact that majority of normal people
show a right wear preference for linguistic stinmuli,
reflecting the dom nance of the brain's left hem sphere for

| anguage; and that injury in either hem sphere results in
reduced efficiency of the contralateral ear, unl ess the
damage 1is below the auditory cortex. In a study conducted
by Hutchinson (1973), ten receptive aphasics were given
dichotic I|istening task conprised of 34 pairs of single
syllable words. Results indicated that the ear preference
for the aphasic group was simlar to that of normals, except
for three of the patients, where a left ear dom nance was
obser ved. One explanation could be that these patients had
a right hem sphere dom nance for speech. A nore
i kely explanation could be that damage to the |eft-hem sphere
was severe enough to cause non- f uncti oni ng for
speech reception tasks. The dichotic test was sensitive to
receptive |anguage problens typical of aphasia. Zurif and
Ram er (1971) have found the simlar effects for brain
damaged patients in a dichotic listening test using either
CV syllables or words. Both right and left tenporal | esions
disrupted the identification of the syllables, but only the

| eft hem pshere lesions interfered with processing of words.
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The dichotic test was sensitive to receptive |anguage
problems typical of aphasia. Zurif (1970) have found the
simlar effects for brain damaged patients in a dichotic
listening test wusing either or syllables or words. Both
right and left tenporal |esions disrupted the identification
of the syllables, but only the Ileft hem sphere |esions

interfered wth processing of words.

John, Sommers and Weidner (1977) reported of finding a
significant dichotic left ear preference for verbal stinmuli
among their left brain injured subjects wth aphasia as
opposed to the right ear preference anong nornmals. They
reported that the initial severity of aphasia was a
significant det er m nant of the extent of | ef t ear
preference. The authors interpreted these results as
reflecting the superiority of the right hem sphere, over the
damaged left, in auditory verbal recognition. Craig (1978)
reported that the left ear preference observed anong
subj ects with aphasia was not caused solely by the
superiority of the right hem sphere over the damaged |Ieft,
in auditory verbal recognition, rather the |eft ear
preference seemed to be in part, as a result of the nore
efficient processing of the left ear signal transmtted via
the initial right primary auditory cortex as opposed to that

of the right ear input.

Crosson and Warren (1981) studied the dichotic ear

preference for CVC words in Wernickes and Brocas aphasi cs,
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as conpared to normals. Results indicated that while
normal s denonstrated the usual right ear advantage both the
Brocas and Wernickes aphasia groups denmonstrated left ear
advantage. One explanation for these results was that any
severe defect in the |anguage system of the left hem sphere
affects the way that the |eft-hem sphere processes the
[inguistic information. |t was postulated that the left ear

stimuli which arrive at the left hem sphere later, disrupted

the processing of the right ear stimuli in subjects wth
aphasi a. A nore definite explanation requires further
research.

The interpretation of di chotic l'istening t est

performance by aphasic patients remains a controversia
issue in literature. Several investigators have postul ated
that the direction and magnitude of the ear advantage
observed for aphasic listeners reflect the hem spheric
dom nance for |anguage processing, while other investigators
have interpreted the ear advantage to be a 'lesion effect'.
The "dom nance effect’ interpretation originated as an
explantion for the ear advantages observed wth normals
(Kimura, (1961) . The nature of the effect is that the ear
contral at eral to the dom nant hem sphere has sone
"advantage" relative to the other ear. Niccum and Rubens
(1983) postulate that the dichotic tests are wuseful to
det ermi ne whet her | anguage recovery is based on the transfer

function to the right hem sphere. A left ear advantage was
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interpreted as evidence that latralization of |anguage
processing had shifted to the right hem pshere. The 'lesion
effect' interpretation of ear advantages was based on the
assunption that degradation due to the lesion mght interact
with and possibly override the prenorbid ear assynetry so
that dom nance can be longer be inferred (Schuloff and
Goodgl ass, 1969) . Li nebaugh (1978) stated t hat
determ nati on of lateral dom nance based on di chotic
listening tests assunes the integrity of the entire auditory
system including the primary sensory and associ ation areas
of both hem spheres and their callosal connections. N ccum
et al. (1981) are in agreement with Linebaugh (1978) where
they enphasize the integrity, of the posterior, superior
temporal area in the left hem sphere to be essential for
perception of the right ear stinmulion dichotic tests and

also for performance of specific |anguage tests.

Nunmerous studies have been conducted on aphasi cs
(Hutchinson (1973), Johnson et al. (1977), Linebaugh (1978),
Crosson et al. (1981), Niccumet al. (1983). Studies have
reported a dichotic left ear preference for verbal stinmuli
as opposed to the normal right ear advantage. A left ear
advantage was interpreted as evidence to the fact that
| ateralization of |anguage processing had shifted to the
right hem sphere. However, the performance by aphasic
patients remains a debatable issue, wher e di fferent
expl anati ons have been put by the experts (Kinmura, 1961) to

expl ai n ear advant age.
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Dichotic Listening In Learning D sabled

Dat a on dichotic Ilistening in [|earning di sabl ed
children iIs less and the data that 1is there, show
conflicting results. Wth respect to right ear advantage,
Bryden (1970) and Thonpson (1976) suggested that children
with Jlearning disability have dimnished or non-existent
REA. Auditory capacity studied by Dernody (1976) and Tobey
et al. (1979) has shown that this neasure is significantly

reduced in learning disabled subjects.

Morton and Siegel (1991) in a study on readi ng
conpr ehensi on di sabl ed, readi ng and wor d recognition
di sabl ed matched with normal controls concluded, that on the
di chotic CV test, the learning disabled group showed a high
left ear advantage. The learning disabled children in the
study did show an attentional bias. The right ear report
was |ower, when subjects were directed to report what was
heard at the left ear first. Presumably, this was due to
difficulty in shifting to the right ear in those who were

directed to report the left ear stimulus first.

Ganguly, Rajgopal and Yathiraj (1996) conpared the
performance of normal children with those having |[|earning
disability. 1t was found that, on the dichotic CV test, the
children wth Jlearning disability perfornmed poorly when

conpared to the normal group. The difference in scores was
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found to be statistically significant. However, even those
with learning disability did denonstrate significant right

ear advantage' when presented with dichotic speech material.

Studies on children with |learning disability have shown
that, their performance on dichotic tests are poorer when
conpared to normal controls. This could be due to the
inherent deficits 1in central auditory processing that is
characteristic in children with learning disability, and
hence can be easily identified on dichotic tasks. St udi es
have shown that the |earning disabled children do show right
ear advantage. But, there are mxed views on this, where
sone studies have shown ear preference to vary as a function

of attentional bias.

Performance O Stutterers On Dichotic Listening Tasks

Dichotic listening has been used to ascertain cerebral
laterality in stuttering. Curry and Gegory (1969) conpared
20 right handed adult stutterers with 20 <controls on a
dichotic word test. It was found that 75% of controls
showed right ear superiority, while this was seen for only
45% of the stutterers. Qinn (1972), Brady and Benson
(1975) however failed to confirmthe group differences as
found by Curry et al. (1969). But they observed that a few
of the stutterers had higher scores in the left ear while

none of the normal controls had a left ear advantage.
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Studies on children with stuttering (Sl orach and Noehr,
1973; Guber and Powell, 1974) showed no difference between

experinmental and control groups in dichotic |istening.

Rosenfield and Goodgl ass (1980) presented dichotic Cvs
and nelodies to matched groups of right handed mal e
stutterers and controls. Right ear advantages were obtained
for Cvs and Ileft ear advantage for nelodies, wthout
significant ear differences between groups. However a
significantly greater nunber of stutterers than controls
failed to show the expected ear laterality for either type

of material .

The results obtained in the study are consistent wth
the accumrul ation of evidence that the population of stutters
includes a disproportionately large nunber of individuals
who fail to denonstrate clear left cerebral dom nance on

di chotic testing.

Studies on Patients Wth Brai nstem Lesions

Cases wth brainstem lesions are found to perform

poorly on tasks which require identification of speech

stimuli that have been sensitized. Sensitization of speech

mat eri al has been obtained by nmethods such as tine
conpression (Calearo et al. 1957) or use of words in the
presence of noise (Geiner, et al.1957). The use of such

tests along with audionetric investigations wuld show the
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presence of auditory deficits in nost of the cases (Calearo

and Antonelli, 1968).

Studies on Multiple Sclerosis

Di chotic par adi gns in mul tiple sclerosis was
i nvestigated by Jackobson, et al. (1983). In their study 20
patients wth mnultiple sclerosis were admnistered three
commonly used dichotic speech paradigns. The test included
dichotic CV test (Berlin, 1972) , the synthetic sentence
identification test (SSI) (Speaks and Jerger, 1965) and the
st aggered spondaic word test (SSW (Katz, 1962). Results of
the procedures were variable, with higher percentage of
abnormalities obtained with the CV test, followd by the SS
and finally the SSW These findings suggest that braistem
lesions may influence higher order auditory processing as
measured by certain dichotic test procedures. It S
generally agreed that the central auditory system could be
adversely insulted wth [little or no neurol ogical or
peri pheral evidence of abnormality. The results of
Jackobson et al (1983) study suggested that the wuse of
certain dichotic speech paradigns may contribute in the

overal |l diagnosis of nultiple sclerosis.

Studies on patients with nultiple sclerosis (Jackbson
et al. 1983) have again revealed poor performance on

dichotic tests. It was reported that the greater percentage
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of abnormalities was obtained with the dichotic CV test,
than with the SSI or the SSWtest. These findings suggested
that brain stem lesions influenced higher order auditory
processing and that the use of certain dichotic speech tests

would help in the overall diagnosis of such deficits.

Effects O Peripheral Hearing Loss On Dichotic Listening
Tasks

A nunber of experinments have been desi gned to
investigate the effects of a bilateral noderate sensori-
neural hearing loss on the central processing of dichotic CV
syl I abl es. Roeser et al. (1976) and Cattley (1977)
i ndi cat ed that subjects wth such |osses failed to
denonstrate right ear advantage (REA). Bot h st udi es
indicated that a sensorineural hearing loss affects the
central processing of dichotic CV syllables. Porter (1976)
indicated that central processing may be responsible for the
lag effect reported by several authors (Berlin et al.1973;
Porter, 1974 and Berlin and McNeil, 1976). Cattey (1981)
investigated the effects of a sensorineural hearing loss on
t he central processing of dichotic CV syllables, by
establishing the function of the lagging dichotic syllable
in subjects wth sensorineural hearing |osses. Resul ts
showed that the right ear advantage existed even when the
lagging syllable was presented to the left ear and was not
enhanced when the |l aggi ng syl | abl e was presented. tothe

right ear.
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Speaks and N ccum (r985) studied the effects of
stimulus material on the dichotic listening performance of
patients wth bilateral mld sensorineural hearing |oss.
They tested t he per formance of 27 patients with
sensorineural hearing loss in response to four dichotic
speech tests : digits, vowel words (e.g. Kkey vs. cow),
consonant words (fan vs. pan) and CV non-sense syl ables.
Monotic performance intensity function for each ear was
defi ned. The four dichotic tests pr oduced reliable
differences anong scores for the left ear and right ear,
performance |level and the ear advantage. The digit test,
however, appeared nost promising for assessing centra
auditory function when the patient had a sensorineura
hearing |oss, because performance for digits was only
slightly affected by the peripheral |oss. It was not
possible to estimate with confidence, the true contribution
of the hearing loss on the dichotic test results because the
scores for left and right ears, that would have been
obtained with the sanple of patients in the absence of a
hearing loss, ~could not be known. The authors however
believed that the digit test was nost promsing as a test of
central auditory function, Dbecause it seened to be
relatively insensitive to the presence of peri pher al

heari ng-i npai r nent.

Speaks et al. (1983) in an experinment, assessed the

extent to which a peripheral hearing loss my confound
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interpretation of dichotic listening test and assessnent of
central auditory deficit. In their study a normal hearing
listener was tested nonotically and dichotically with non-
sense CV syllables in tw conditions. |In one, an ear plug

was inserted in the ear canal to simulate a unilateral

conductive hearing loss. In the second condition, no plug
was inserted. It was seen that with the plug inserted, both
magni tude and direction of ear advantage vari ed. In other

words, the inserted plug produced a reasonably pure loss in

sensitivity.

Thus, it has been found by various researchers that a
peri pheral hearing |oss does effect the scores of a dichotic
test. Both the magnitude and the direction of ear advantage

are altered.

Fromthe review of literature on dichotic |istning, it
is found that several variables such as the stimul us
mat eri al , frequency, intensity and t enpor al factors,
stimulus dominance and also the presence of central and
peri pheral abnormalities influence the scores. However,
studies on individuals with various disorders reveals that

dichotic tests yield useful information for diagnosis.
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METHODOL OGY

SUBJECTS

The subjects were fifty normal young adults (25 nales
and 25 females) ranging in age from 18 to 27 years.
Subjects selected for the present study were those who
had no known history of hearing |oss

no chronic otologic problens

i no neurologic problems or brain trauma

< < — = —

no previous experience with dichotic listening tasks

all subjects were right handed

Al subjects were initially tested to ensure nornmal
auditory function and had to fulfill the following criteria

to be selected:

1) 15 dB HL or better puretone air conduction and bone
conduction thresholds for the frequencies 250 Hz - 8000

Hz and 250 Hz - 4000 Hz respectively.

i) Speech-reception thresholds (SRT) that were +10 dB of
the three frequency pure tone averages. The SRT was
established wusing the tests either, the W22 word [ist
in English developed by Hirsh (1965) or the Kannada

version devel oped by Rajashekhar (1976). Depending on
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the | anguage the subjects were famliar with, they were

adm ni stered either the Kannada or the English SRT test.

iii) Speech discrimnation score of 100% at 40 dB SL (re
SRT) . PB max material devel oped and standardized by

Mayadevi (1974) was used.

iv) On nonotic presentation of the Cvs used in the present
study, at least 25 out of 30 stimuli should be correct.
For the nonotic presentation the single track of the

dichotic test was presented to each ear separately.

DI CHOTI C MATERI AL

The dichotic material consisted of thirty random zed
pairs of the stop consonant-vowels (Cvs) /pal/, /tal, [kal,
/ba/, [/dal/, /gal/, in which each of the initial consonants
appeared in all possible conbinations. The dichotic CV
test, developed by Yathiraj (1994)* at CID, St.Louis was
used. The Cvs were recorded on two tracks using a conputer
sof t war e program called Sound Ed.Pro. The Cvs wer e
gener at ed such that the onsets of the pairs wer e
simul taneous (at 0 nmsec), or delayed at asynchronies of 30
nsec and 90 nsec,

* Yathiraj, A (1994) devel oped the dichotic CV test at CI D,
St. Louis, USA
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with 30 pairs in each condition for both right and left |ag
condi tions. That is, the stimuli were presented in the

foll ow ng manner:

i) at O nsec, onset where the stimuli occurred in both ears

si nul t aneousl y.

ii) with a 30 nsec, right ear lag, where the syllable in the

right ear was presented after a lag tinme of 30 nsec.

iiit) with a 30 nsec, left ear lag, where the syllable in the

left ear was presented after a lag tinme of 30 nsec.

iv) with a 90 nsec, right ear lag, where the syllable in the

right ear was presented after a lag tine of 90 nsec.

v) wth a 90 nmsec, left ear lag, where the syllable in the

left ear was presented after a lag tine of 90 nsec.

Prior to each list, a 1 KHz calibration tone was
recorded. The output from the conputer was recorded on to a

magnetic tape.

Thus, five lists, each consisting of thirty random zed
pairs of stop Cvs at different onset tine asynchronies were
conpi | ed. The five lists were random zed usi ng a

statistical randomtable (Mhajan, 1990) to formtw sets.
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These two sets were recorded separately on an audio cassette
(MELTRACK) wusing a tape deck (SONY FH-411R). Each set

contained all five lists.

| NSTRUMENTATI ON

Initial testing, to ensure normal auditory function was
carried out wusing a clinical audionmeter (MADSEN-OB 822}
coupled to acoustically matched earphones (TDH 39) and bone
vi brator (RADICEAR B-71). The responses were noted down on
a score sheet (Appendix-A). For the dichotic CV test, the
audio cassette, consisting of the dichotic stinuli, was
pl ayed on a tape recorder, (PHLIPS-AWG606). The signal
from the tape-recorder was fed to the tape input of the
audi onet er. The output of the audioneter was given to
ear phones (TDH 39) housed in ear cushions (MX-41/AR). The
audi oneter was calibrated to conformto |1SO standards (ISQ
1983). Frequency and intensity «calibration for air

conduction and bone conducti on nmeasurenents were carried

out .
PROCEDURE

Subj ects who passed the subject selection criteria were
adm nistered the dichotic CV test. The VU neter was
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adjusted to the 1 KHz <calibration tone. The dichotic
stimuli were presented at an intensity level of 70 dB HL.
O the tw sets, so forned one set was givento25 subjects
and the other set was given g¢go another 25 subjects.
Subjects were instructed to respond on a nultiple choice
answer form (Appendi x-B). The task involved circling the
two CVs heard (from anong six printed forced choi ce
alternative) after each presentation. They were also told
to guess if unsure of the correct answers. Subj ect
responses were scored in terns of single correct scores
(total nunber of correct responses for the right ear or the
total nunber of correct responses for the left ear). The
double correct responses were also scored (i.e. when the
subj ect correctly reported both the stinmuli presented to the
two ears). The raw data was subjected to statistical
anal ysis where the nean, the range and standard deviation
wer e cal cul at ed. The t-test was wused to find t he
significance of difference for various paraneters which are

di scussed in the follow ng chapter.
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RESULTS AND DI SCUSSI ON

In this chapter, the results obtained fromthe present
st udy are discussed. The results were anal yzed by
calculating the nmean, standard-deviation and the range. The
t-test was used to find the significance of difference
between scores for the different paraneters. Analysis was

done to obtain information on

i) Single correct scores (i.e. correct responses for either

the left ear or right ear) at sinmultaneity and different

onset tinme asynchronies.

ii) Double correct scores (i.e. scores obtained when the
subject reports both the stimuli correctly, when
stimuli are presented sinultaneously) at sinultaneity

and different onset time asynchronies.
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SINGLE CORRECT SCORES AT SI MULTANEI TY

Table-1 : Mean, Standard Deviation (SD), Range and t-scores
and level of significance for single correct
responses (Lt and Rt), at sinultaneity.

Ear Mean S. D Range t-scores Level of
signi ficance
Ri ght 19.3 4. 38 12- 29
4. 69 .01
Left 14. 8 5.21 8- 27
Max. Scores = 30.
Table-2 . Single correct scores (Lt and Rt) and averaged

scores (in %9 for 50 normal subjects at
simultaneity.

Ear % Correct Scores Range i n%
Ri ght 64. 3 40 - 96
Left 49. 3 26 - 90
Aver age
score for 56. 5%

RE & LE

(in %

RE : Right ear; LE : Left ear

Tabl e-1 gives the nean val ues, standard deviation, the
range and t-scores along with the level of significance for

the single correct scores at sinultaneity.
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The values given in table-2 are the percentage of
scores for each ear and the average of the right and |eft

ear scores at sinultaneity or O nsec.| ag.

At simultaneity, the right ear scores were found to he
greater than the left ear scores and this difference in
scores was statistically significant. As depicted in table-
2, the average scores obtained at sinmultaneity (0 nsec) was
56.5% where the scores for the right ear was 64.3% and the
left ear score was 49.3% The results obtained from the
present study are consistent with results from studies
conducted on the Western popul ation by Berlin et al. (1973).
Berlin et al. (1973) reported that there existed a right ear
advantage (REA) for dichotic speech stimuli. This REA is
seen in normals because the left anterior tenporal |obe is
closer to the |left primary speech areas than the right
anterior tenporal |obe. Therefore, it is postulated that
there is less 'transmssion loss' to the |left posterior-
tenporal -parietal |obe on the basis of proximty within
areas of the brain. Due to this proximty there is nore
efficient interaction between the shorter pathways. Simlar
findi ngs have been reported in studies conducted by
St uddert - Kennedy and Shankweiler (1967). They reported of a

right ear superiority in the perception of speech stinuli,
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when normal hearing listeners are stinulated dichotically

with speech stimuli.

Ki mur a (1967) attributed this difference in ear
accuracy as a function of stinmulus type to bilatera
asymmetry in brain function (BAF). The BAF hypot hesis holds
t hat

i) The contralateral auditory neural pathways are dom nant
over t he i psil ateral pat hways duri ng di chotic

stinul ati on.

ii) Superior performance of a particular ear is a result of
that ear being contralateral to the hem sphere involved

in the perception of a given type of sound.

In particular the hypothesis inplies that the left
cerebral hem sphere is domnant in the perception of sounds
conveyi ng | anguage information while the right hem sphere is
dom nant for perception of non-language sounds such as

nel odies (Kinmura, 1967).
St uddert - Kennedy (1967) present ed synt hetic cv
syllables and steady state vowels dichotically and found a

right ear advantage simlar to one found for meaningfu
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wor ds. However, right ear superiority was larger for CV

syllables and relatively snmaller for vowels.

Experinments conducted by Tartter (1984) denonstrated a

significant right ear advantage for consonant judgnents.

Thus, the results of the present study indicated that
there existed a significant REA for the di chotically

presented CV stinuli even in the Indian popul ation.

Single Correct Scores at Different Onset Time Asynchronies

Table-3 : Mean, Standard deviation (SD), Range and t-scores
and the level of significance for single correct
response (Lt and Rt) at different onset tine
asynchroni es.

Lag Ear Mean SD Range t-scores Level of

Ti me signi ficance

30 ns RE 20.9 4. 27 11-28

R Lag 7.52 0.01
LE 15. 8 2.26 5-28

30 ns RE 18. 3 4. 37 9-28 Not

L Lag 1.12 Si gni fi cant
LE 19. 2 4. 56 13- 30

90 ns RE 22 4. 47 10- 29

R Lag 1.76 .05
LE 20. 2 5.72 10- 29

90 ns RE 20. 3 5. 09 9-30 Not

L Lag .42 Si gni fi cant
LE 21 10. 42 15- 28

Max. Scores = 30
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Table-4 : Single correct scores (R and Lt) and averaged
scores (in % at di fferent onset tine
asynchr oni es.

Lag tine Ear % scores Range (in %
30 ms RE 69. 6% 36.6 - 93
R Lag
LE 52. 6% 16 - 93
AC 61. 1%
30 ns RE 60% 30 - 93
L Lag
LE 61% 43 - 100
AC 60. 5%
90 ns RE 73% 33 - 96
R Lag
LE 67.3% 33 - 96
AC 70. 3%
90 n® RE 67.6% 30 - 100
L Lag
LE 70% 50 - 93
AC 68. 8%

AC - Average correct scores (in %

Tabl e-3 depicts the nean scores, standard deviation
the range and t-scores along with the level of significance.
Tabl e-4 gives the percent correct scores for each ear at
different onset time asvnchronies and the average scores are

al so given in percentage.
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Fig.1l 1is the graphical representation of the mean and

standar@ deviation for the right and left ear at different
onset time asynchronies.
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Fig.2 depicts the single correct and double correct scores
at different onset time asynchronies. The scores are given
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On analyzing the data using t-test for the single
correct scores, It was seen that the Ilowest nean single
correct scores were at the shortest onset tine asynchrony,
and the highest nmean scores were obtained when the lag tines

i ncr eased.

Rl GHT LAG CONDI Tl ON

Wen a 30 nsec, or a 90 nsec, lag was given to the
right ear, higher scores were obtained for the lagging ear
(Table 3 and 4, Fig.l and 2). The difference in scores
between the right ear and left ear was found to be

statistically significant.

LEFT LAG CONDI TI ON

When a 30 nsec, or a 90 nsec, lag was qiven to the left
ear, higher scores were obtained for the |agging ear (table 3
and 4, fig.l and 2). However, unlike in the right Ilag
condition, the difference in scores between the two ears,
was not statistically significant, when the lag was given
the left ear. This could be explained on the basis of the
| eft hem sphere superiority for processing speech material,
during dichotic presentation and due to greater nunber of

contralateral auditory fibers crossing over to the [eft
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hem sphere. Hence, this would indicate that the right ear
performance is not conpletely suppressed even when a lag 1is

given to the left ear

The data in table-4 are the norns for the Indian
popul ati on when the single correct response are cal cul ated.
Results from the present study reveal ed that higher scores
were obtained for the ear in which the lagging syllable was
presented. These results are in accordance wth results
obtai ned from studies on the Western popul ation by Berlin et
al . (1972). Wien normal hearing listeners are stinulated
dichotically wth speech material, there is a right ear
advant age observed. However, when the stimuli are presented
to the ears at onset tine asynchronies of approximtely 30
to 90 nsec, the lagging nenber of the pair is perceived nore
accurately than the stinmulus presented first. In a study by
Berlin (1972), the amount of tine separation between nessage
onsets, necessary to overcone the right ear advantage was
investigated. It was found that when one of the C/s trailed
the other by 30-60 nsec, the trailing CV becane nore

intelligible than when it was given sinmultaneously.

66



Tabl e-5 : Conparison of difference in single correct scores
(in %9 at simultaneity and across lag tines.

Lag Conpari son Mean Scores t-scores Level of
Ear bet ween (% signi ficance
lag tines
0 ns 64.3
1.86 .05
30 ns 69. 6
Ri ght 0 ns 64. 3
3.07 .01
90 ns 73.3
30 s 69. 6 Not
1.27 Si gni fi cant
90 ns 73.3
0 ns 49. 3
4.58 .01
30 ns 60
Left 0 ns 49. 3
6. 07 .01
90 s 70
30 ns 60 Not
1.91 Si gni ficant
90 ns 70

Tabl e-5, highlights the difference in single correct
scores at simultaneity with the different lag tines. As
indicated in Table-5 and Fig.2, it was seen that scores
improved significantly when the lag tines were increased
from O nsec, to 30 nsec, to 90 nsec. respectively. The
di fference in scores were found to be statistically

significant, when the lag tines increased fromO nmsec, to 30
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msec. or when increased fromO nsec, to 90 nsec. Hence,
despite an inprovenent in scores when the lag tinme was
increased from 30 msec, to 90 nsec, it was not found to be
statistically significant. The results from the present
st udy indicated that normals would show  significant
di fferences between scores as a function of |onger onset

time asynchronies.

The results obtained fromthis study are in accordance
with previous studies by Berlin et al. (1972), Kirstein
(1971) and the results confirmed the presence of a lag
effect, where scores inproved as the lag tines wer e
increased fromO nsec, to 30 msec, to 90 nsec. Studies that
confirmed the presence of a lag effect found that it was
nost obvious at O nsec, to 90 nsec. (Berlin et al. 1972;
Nof f si nger, et al. 1978) . The present study also indicated
that the lag effect was nobst obvious as lag tines varied

fromO nsec, to 90 nsec.
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Doubl e Correct Scores At Simultaneity and at Different Onset
time asynchronies

Table-6 : Mean, Standard deviation (3D and Range, for the
doubl e correct responses.

Lag tines Mean St andard devi ation Range

0 nsec 7.68 3.1 0-22
30 ms R Lag 10. 24 3.4 0-22
30 ns L Lag 11.6 4.27 4-29
90 nms R Lag 15.2 5.4 1-27
90 nms L Lag 14. 2 6.4 1-28

Max. score = 30.

Table-7 . Double Correct Scores (in %9 at different onset
time asynchronies

0 ns 30 ms (R 30 ms (L) 30 ms (R 90 ns (L)
Lag Lag Lag Lag
25. 6% 34% 36. 8% 50. 6% 47%
Tabl e-6  depicts the nean scores, t he standard

devi ati on, and the range Tble-7 gives percent correct
scores for the double correct scores. The double correct
scores (in 9% at the various onset time asynchronies in
conparison with the single correct responses are illustrated

in Figure-2.

On analyzing the scores for the double correct

responses, it was seen that scores inproved as a function of
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onset tinme asynchronies. This was true for both the right
and left lag conditions. Here too, the |owest double
correct scores were obtained for the shortest onset tine
asynchrony and scores inproved as the lag tinmes increased
(Table 6 and 7). However, on the whole, the double correct
scores were found to be |ower when conpared to the single
correct scores (Fig.2) at sinmultaneity and at different
onset tinme asynchronies. The range was also calculated
which showed the double <correct scores to be highly

vari abl e across subjects.

It is suggested that the single correct scores be used
to calculate the norns rather than the double correct scores
because of the high variability in scores of the latter
anong subjects. Hence, the conputation of double correct
responses would not be recommended as it did not provide
accurate neasurenent of the ear performance. This finding
is in accordance wth the finding by Dernody et al. (1983)
where they found that the double correct scores do not
provide information about differential ear effects, when

conpared to the single correct scores.

In conclusion, analysis of the results obtained from
the present study revealed that -

i) there existed a significant right ear advantage for
dichotically presented speech stinuli.
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i)

there existed a lag effect, where higher scores were
obtained for the ear in which the |agging syllable was
present ed.

there was a statistically significant inprovenent in
scores as the lag tinmes were increased fromO nsec. to
30 nsec, to 90 nsec, respectively. But there was no
statistically significant inprovenent in scores when
lag tinmes were increased from 30nsec. to 90 nsec.

It is suggested that the single correct scores be used
to calculate the scores for the dichotic CV tests
because of the high variability for the double correct
scores seen across the subjects.
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SUMVARY AND CONCLUSI ONS

The purpose of the present study was to generate

normative data for the dichotic CV test, on the Indian
popul ati on. The CV test admnistered was devel oped by
Yat hir aj at Cl D, St. Loui s. The  task I nvol ved

identification of dichotic non-sense syllable (Cvs) at
various onset tine asynchronies (lag tinmes). The lag times
used in the present study were that of 0 nsec, lag, 30 nsec,
lag and 90 nsec. lag. The lags were given in either the

left ear or the right ear.

The subjects taken for the study were fifty, right
handed normal young Indian adults in the age range of 18-27
years. None of the subjects had history of any neurol ogica
involverent and were initially tested to ensure nornmal
auditory functioning prior to admnistering the dichotic CV
test. The responses were scored in ternms of single correct
and doubl e correct responses. The raw data was subjected to
statistical analysis wusing t-test. The mean, standard
deviation and range were also calculated. The results from
the present study supported the hypothesis consistent wth
previous studies by Berlin and Lowe-Bell (1973), Kirstein

(1971) .

The results were as follows
i) There existed a significant right ear advantage for the

dichotic stimuli.
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ii) There existed a difference in scores as a function of
onset time asynchrony (lag time). That is, the scores
improved as the lag tinmes increased fromO msec, to 30
nsec to 90 nsec respectively. There was a
statistically significant inprovenent in scores when
the lag tinmes were increased from O nmsec, to 30 nsec,
and from O nmsec, to 90 nsec. However, when the Ilag
time was increased from 30 nsec, to 90 nsec, there was
an inprovenent in scores but the difference in scores

was not statistically significant.

iii) On conparing the single correct and double correct
scores, it was found that the variability was greater
for the latter. Since the variability for the single
correct score was nmuch lesser, it is recommended that
single correct scores be utilized while scoring the

responses on the dichotic CV test.

It was found that normal, young adults get an average
score of 56.5%at O nsec, lag tine, 61.1%for a 30 nsec,
left lag condition, 70.3%for a 90 nsec, right lag condition
and a score of 68.8% for a 90 nsec. left lag condition
These findings are obtained when the average single ear
scores are calculated. The variations seen from the average

scores have been discussed.

In conclusion, the findings of the present study on the

| ndi an popul ation are consistent with the findings obtained
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on the Western population. Thus, a simlar trend is seen in
the performance of normals on a dichotic CV test across
popul ati ons exposed to various |linguistic backgrounds. The
present study hence revealed that the dichotic CV test is a
| anguage free test and can be admnistered on a nultilingual

popul ati on wi thout adversely affecting the results.

FUTURE | MPLI CATI ONS

Di chotic l'istening tasks can Dbe used in t he

identification of potential cortical |esions. Hence the

dichotic CV test can be incorporated as part of the CANS

eval uati on battery, to wevaluate the central audi tory
processing in the Indian population. It is anticipated that
future utilization of this test W || better our

understandi ng of the central auditory nervous systemin the

el derly population and in the disordered popul ati on.
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APPENDI X- A

Name Dat e
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APPENDI X- B
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