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A STUDY OF CEREBRAL DOMINANCE BY LATERALITY SCORE AND ORDER
OF REPORTING IN DICHOTIC LISFTENING TEST

VEENA SHUKLA!
P. B. BEHERE®*
H. . SAMANT?

SUMMARY

The Dichotic listening test was performed en 8 schizophvenics and 8 normal healthy controls. A
pesitive correlation between laterality seove and shilt of order of reporting from one hemisphere to other
was found in tight handed schizophrenics during active stage ol the disease. Order of reporting alone may be
2 facter responsible for this shift of laterality in thesc patients. Further, on follow-up the abnormalities
returned back (0 normal as these patienis recovered. This suggests that schizophrenia is a left hemisphere

abmornality with temperal lebe dysfunction.

The two sides of human brain arc
functionally and anatomically different.
Research methods based on the cerebral
laterality are being used to investigate
reg'otal brain functions in  psychiatric
itlnesses, as paychiatric illness is accom-
panied bya break-down in the inter-hemis-
pheric inhibition, that normally mediates
hemispheric specialization (Wexier and
Heninger, 1979). The main aim of the
present investigation was to assess latera-
lized hemispheric dysfunction in schizo-
phrenia, using Dichotic listening test.

Simultaneous presentation technique,
deviscd by Donald E. Broadbent, of
England in the year 1954, involved simul-
taneous presentation of one set of spoken
words or digits to one ear and different
set of spoken material to the other ear,
Kimura (1961) used this technique on
neurological patients having left temporal
lobe damaga. In her paper, she was able
to conclude that superiority of right car
tn normal right handed person was duc to
better conncction. between the right ear
and the left hemisphere. In her studies
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she named the simultaneous presntation
technique as “Dichotic listening™.
Several s(udics on cerebral laterality
and schizophrenics suggest that dominant
cerehral hemisphere is predominantly in-
novative in this illness (Davison and

Baglcy, 1969 ; Wishmer and Wahl,
1974 ; Beaumant & Diamond, 1973 ;
WeXler and Heninger, 1979 5  Allen,
1983 and Johnsot & Crockett, 1982).

It is clear from the above swudics that
schizophrenia is left hemisphere dysfnc-
tion or attaincd asymmetry in acute
period. The studies considered that ‘tocal
score’ and ‘laterality score’ were sufficient
to detect laterality or in computing
Cerebral  Dominance. Inglis (1965)
cmphasized the order of recall over late-
rality score in computing Cerebra! Do-
minance.

The focus of our study was on the
‘laterality scorc’ as well as the ‘order of
reporting’. Both lLave been used as tool
in computing Cercbral Dominance,
but they have been used scparately.
The study revealed a positive correlation

Lostitute of Medical Sciences, Banaras Hindu Upiversity,
Varanasi, India.



74 VEENA SHUKLA ¢ al.

bevween laterality score and  order of
reporting, when measured with same te-
chnique on the sams  group of patients.

METHODOLOGY

The subjects of the study consisted of
8 schizophrenics, diagnosed according to
R (Snitzer, 1978) and 8§ healthy nor-
ml cottrols. The normal controls were
hospital employecs of the Institute of
Medical Sciences, Varanasi. Both the
eroups were  matche:l on e basis of
age, sex and ciucation. The padients with
organic brain lesion, alcoholics, epileptics.
hysierics and persons having any type of
hearing disorder were excluded,  All the
16 subjects (8 schizophrenics and 8
normals) were subjected to hearing test
{audiometey), after which they were scre-
ened on the basis of Annett’s handedness
questionnaire, for deterotining handed-
ness. Oaly right landed subjects were
taken for the study. The Diclotic listen-
ning test was conducted with the aid of a
a stereaphoaic Akat Tape recorder (4
track), stercophonic head phene, and
dichatically recorded words on a spool
angl a «cowing sheet with semistructure
profarma, There were 20 scts of words
synchronised on the spool on each side.
Each set consisted of 6 words (3 to left
and 3 to right). All the words were in
Hindi. The testing was done in a sound
proof room.

Paticats were tested initially between
7 to 14 days of admission when they were
not givenr any arxlication. When acti-
vely symptomatic, the Dichotic listening
test was administered thrice in a day {that
made a complete test). Same test (Die-
hotic listeang) was repeated afier b6
weeks from the first assessment when 1t
was considerad that maximum expected
clinical imnpravement had oceurred. The
test was agiin administered after 15-16
wecks of their first assessment i.e, atthe
time of discharge.

All the cight controls were also admi-
nistered this test three times.  They were
paid for this cxperiment.

The number of words correctly iden-
tified in cach car constituted the scorc
for each. the items identified incorrectly
scorcd as error. Prior to the test all the
subjects were familiarised with the items
andl procedure by presenting similar words
and were required to report verbatim as
they could.

The subjects were made to lisien few
words through stereophonic head phones.
There were  different words on each side
of the track. Subjects had to listen it
carclully and reproduce within a pause
of 10 secs, what ever they had heard.
There was no Testriction, however, asto
hisfher reporting car wis¢, One had to
report as many words as he or she could.
It was noted verbatin along with the
order of reporting. Whatever was being
spoken by the subject was to be noted,
without caring whether it was correct or
incorrect.  After computing one spool,
the same was played again just reversing
the track. In other words the right track
linked with right car in first case was
linked with left ear and the left track ini-
tially linked with left ear was linked with
right car. Finally in the third spell of
experiment half set of words was presen-
ted in 1st phase procedure and the other
half in IInd phase procedure. Same
procedure was followed on all the occa-
sions.

Laterality score was calculated by
subtracting left car scores from right ear
scores and dividing the difference by the
sum of two.  Ovrder of reporting was noted
from the utterance of words by the sub-
Ject. If 1he word presented in left car,
was reported first, it was noted as LI,
whilc from right car it was noted as R1.
Similarly second response was noted as
L2 or R2 as the case might be. Only
first and second positions were recorded.
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(hi-Square test was applicd to cvaluate
relationship between these two responses
of same test,

RESULTS :

Baseline Data—Patients
with Controls,

On the iiitial dichotic tistening test,
patients’ laterality scorcs, tended to be
less lateralized than controls giving later-
ality score of 0.48 in normals as agiinst
—0.28 in case of schizophrerics, The order
of reporting was just reverse, RI res-
ponse £1.29 in normal cases was against
8.5% in schizophrenics. Whereas Ll
response was much high in patients (10.04)
against the scores of normal which was
only 3.41. Chi-Squarc fourfold table
was used to observe coirelation between
Rl and L1 scores (normals & schizophre-
nics respectively) and their respeciive
laterality scores. A value of 0.982 signi-
ficantat 0.05 level of confidence, was obser-
ved {Table No. 1}, When L1 responses

Compared

of normals and R of schizaphrenics were
compared with their laterality scores il
was again significant at thc same level of
degree of confidence ie. 0.05 level
(Table 1).

Table 1—B present the R2 and L2
responscs of schizophrenics and controls
along with their laterality scores. Here
again the differences are significant at
the same level of significance (0.03). When
the L2 and R2 respoases of schizophrenics
aned normals were comparcd  Ghi-Square
valu: was 0.97 and when R2 of schizo-
phrenis were compared with the L2 of
normals it was again sigiificant (the valuc
being 0.54) at 0,05 level of cofidence.

Order of Reporting Changes with
Laterality Scores following Clintcal
Improvement (Table 2)

Pollowing treatment and clinical im-
provement there was a major change in
order of reporting and laterality scores
of patients. Initial schizophrenics mean
laterality score (—-0.28) was a negative

TABLE 1 —Laserality scores and order of reporting in schizophrenia and normals

Laterality Scores

Order of Reporting

Q Square Schizo. & Normal

R, Vs.L,

R, L, L, Vs. R,
(Schizo. Vs. Normal)  (Schizo. Vs,
{ Normal) -
Schizo. —40.29 8.59 10,04
0.982% 0.964%
Normal 0.48 11.29 3.41
*—p<0.05
TasLE 1.B
Laterality Scores R, L. L, Va. R, R, Vs. L,
{Schizo. Vs. Normal} {Schizo. V1.
Normal)
Schizo. —6.29 4,16 7.41
0.976% 0.547%
Norma! 0.48 8.83 2.78

*—p<0.05



76 VEENA SHUKLA ¢t ol

TasLe 2 —Laivrality Scores and jmprovemen! in Schizaphrenia

Mean Mean

Period Laterality Scores Order ol Reporting
I, R, L, Rs
Bascline (1-2 week)  —0.28 10.04 8.59 B | - | 416
Follow up
(15-16 Weck) 0.48 2.62 11.29 4,94 8.04
Tasue 3 —Significance of response in schizophrenic and control group
L, R, R, L,

“0* Value 3.76 3.20

Schize. V3. Control  Schize.. Va. Contrul  Schizo. Vs, Control  Schize, Vs. control

5.26 . 3.82

Significance levet 0.01 0.0§

laterality score, while on retest (last testing)
itcame tobe 0.48. Initial onc was show-
ing negative  laterality  scorc whercas
with clinical improvement it came to a
pasitive laterality scove.

Similar trend was observed with re-
gard to order of reporting. Initially or in
bascline datas, left car responses were
better than e right one.  The mean of
Ll responses at first testing was 10.04 and
geadually started decrcasing and at 1516
wecks stage it drepped  to 2.62. The
reverse was true with R responses which
showed 8.59 (u iuitial testing and 11.29 in
last testing. It is evident that the order
of reparting from left car and rvight ear
have shown descending and  ascending
trend  vespectively,  Simidar wend  has
been found in sceomd place order of re-
porting i.«. with R2 1.2 response.

Difference hetween Patients’ and

Normals® responses :

The inicial score of left car first res-
ponse i.c. Ll in Patients & Normal group

0.01 0.01

showed a significant (p « 0.01) *t* score'of
5.76. The same trend of result was seen
in the Rl responses of schizophrenics &
controls, the “t” scorc valuc being 8.20
which was again highly significant at the
same level of significance.

The responses, reported at the second
place also showed a singificant level in
“¢” score ie. 3.26 and 3.83, in L2 and
R2 responses respectively,  Baseline daia
shows a significant difference between
patients and contraols.

A conspicuous change was observed
after clinical improvement in schizo-
phrenics responscs. When the Ll and
Rl responses  of controls were com-
pared, there was no change at all, The
same trend was seen in second  order
TCSPOISCs.

The correlation between the latera-
lity scorcs and recovery related changes
are prescnted in Table 1 and 1-B, Thus,
an incrcase in right car advantage of
dichotic listening test would lead to a
positive change score, while a reversal
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on laterality scorc gn the same test ic.
a deérease in sympiomotology would lead
to a negative change score.

DISCUSSION

The alteration in cerebral laterality
following clinical improvement on Dicho-
tic listening test, noted by Wexler and
and Heninger (1979} and Johnson and
Crocket (1982), was replicated here with a
new comparison of laterality score and
order of reporting.

Present study shows thac the late-
rality scores of schizophrenics registered
a significans change over a period of
time, showing a shift from left ear
advantage to righi car advantage at third
assessment. Normal controls have not
shown any such change (Table 2).

It is mentioned in several studies
that the crossed relation in sensory lunc-
tion§ arc strouger than uncrossed, and it
15 also clear diat whenever a damage or
dysfunction takes place in that particular
hemisphere’s lobe, the crossed related
sensory functions will definitely be distur-
bed. At the same me, it is also to be
considered herc that scidzophrenia is
accompanied by  breakdown in inter-
hemispheric  inliibition.  The  inferred
hypothesis is that schizophrenia is left
hemispheric  dysfunction  and  leads
to poor performance of right ear,
during illness, on Dichotic listening.
Due to that: poor performance  om
Dichotic tcsting a neagative laterality
score (-0.28) has been found, with the
left car’s order of reporiing being prefer-
red to that of right ear’s.  Because of poor
performance oq right car or better left
ear responses, only lateraliy score is
negative, ncgative laterality scores mean
greater jumber of left car responses in

comparison toright. Butwith the better
number of responscs even the order of
reporting is also changed.

In the present siudy, a significant cor-
relation has been found in laterality
scores andd order of reporting in Dichotic
lisicning test. These two factors are
indicative of the same thing i.e. left ear
advantage or cercbral laterality in general,
they can be used together and will
prove a goot check for each other.

By following up cascs with repeated
usc of Dichotic listening test, an improve-
ment was observed viz. negative latera-
lity scores in schizophrenia were conver-
ted into positive scores, left car advantage
and left car order cffect were also con-
verted into right ear advantage and right
ear order of reporting.
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