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PERFORMANCE ON LURJIA-NEBRASKA
'NEUROPSYCHOLOGICAL BATTERY INV '
SCHHIZOPHRENIC PATIENTS

_ALKA NIZAMIE!,

S .HAQUE, NIZAMIE® AND T R.

SHUKLA

The . Luna Nebraska Neuropsychological Battery (LNNB) was administered on a group of 40
schizophrenic patients, 30 brain damaged subjects and 30 normal cantrals The data were analysed
using SPSS software. Discriminant function analysis results sugested overaII hit rate of 77% On
MANOVA all the clinical scales of the LNNB were found to dzscnmmate stgmﬁcantly amongrt the .
groups.. The schizophrenic patients performed better than ‘brain- damaged but had poor performance
in compam'on to normal controls. The ﬁndmgs‘ mdzcated high dzscnmmatwe accuracy and chmcal

ej_‘fectweness of the LNNB in Indian population. -

Att’cmpts to outline neuropsychological
“aspects of ‘specific psychiatric disorders have
grown geometrically since mid 1970’s (Dean,

- 1985; Levin et al., 1989). Neuropsychological
test have been found to have several advantages
over neurological instruments, First these have
awider sensitivity to broader range of problems
than individual neurological tests (Filskov &
Goldstein, 1974), including sensitivity to
problems at the biochemical level. Secondly,
they have been found to correlate with

neurological tests results and thirdly, the tests

: havc thc advantage of bcmg lcss expensive and

non-mvasxvc

Thc majorxty of earlier neurological in-
vestlgatlons of schizophrenia were ‘concerned’
with differentiating schizophrenic and brain’

damagcd neurological patients based on the
assumption that schizophrenia is a functional
disorder (Heaton _ef al., 1978; Maleg, 1978;

Chelune et al., 1979) However most of ‘these |

* studies were limited by the methodological con-

siderations. Firslty, the assumption that schizo-

Rt

phrcmcs should always dlffcr from neurologlcal
pateints was not found to, be very substant1a1
glvcn the hypothcsxs of underlymg bram pathoL
ogy in subgroups of scluzophremc (J ohnstone
etal., 1976; Andreason et al., 1986; Wembcrgcr
et al., 1986). Secondly most of the studies used
single tests of brain damage or a combination of
them having a dichotomous binary approach,
with an example on classifying patients into -
those in the brain damage and the ones without.
Thus, these studies cqntr{butcd very little in.
undcrstanduig the brain behaviour mechanism ]
of the scmmphremc patients. However, despite
the limitations, it was pos51ble to draw some

; gcncral conclusions from these studies. For ex-

ample, schizophrenics can usually be differen-
tiated from ncurologxcal patients with
documented brain damage in that the later have
sig lcantly low performance scores, (Abrams
ef al '1981). Few of these’ studxes, however
mcluded normal conrol groups or non-
schwophremc psychiatric groups, thus it was
'unclear whether schizophrenics are more ‘im-
paired than either of these control groups.
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In recent years, Luria-Nebraska
Neuropsychological Battery (LNNB) has been
onc of the most widely reported standardized
comprchensive tool in research on neurop-
sychological functioning of schizophrenic
paticnts. A number of studies have been
reported functioning of schiziphrenic paticnts.
A number of studies have been reported showi-
ing its cfficacy in differentiating schizophrenics
from organics (Purisch et al., 1978, Moses &
Golden, 1980; Moscs et al ., 1983), from normal
controls (Hammeke ef al ., 1978; Kemaliet al .,
1985) and in differentiating betwecn
schizophrenic groups (Golden et al ., 1982).
LNNB has been reported to classify
schizophrenic patients with different levels of
cognitive performance (Moses, 1983; Nizamie
etal ,1992). | ik

There has been ’véryi little 'g:bntfibution'

in the field of neuropsychology fron India.

Siddiqui & Pershad (1989)reviewed Indian

literature on psychometric assessment of cog-
nitive deficits from 1977 to 1988. There were

75 studies during this period,however, most of

them were on brain damaged patients. In 13
studies only schizophrenic population was
studied. Most of these studies used single
tests of brain-damage (Mishra et al ., 1983;
Sen Mazumdar & Mazumdar, 1983). A com-
prehensive evaluation of neuropsychological
functioning in schizophrenia is not yet
rcportcd from India, This was more so, be-
.cansc' till recently, a comprehensive battery
waé,(not available, Pershad & Verma (1989)

have published PGI Battery of Brain Dysfunc-.
~ tion (PGI-BBD), however, being a recent ar-

rival, findings onitin psychiatric populationare -
yet to be reported.

Luria’s approach for eliciting cognitive
deficits have been used in clinical practice on
Indian population. Sharma ef al, (1981) first
reported the clinical usefullness of Luria
Neuropsychological Investigation (LNI)
(Christensen, 1975a; b) on a group of brain
damagcd patients. Nizamie (1983) used LNI on
a group of brain damaged patinets. Nizamic
(1983) used LNI on a group of brain-damaged
patients. Nizamie (1983) used LNI on a group
of leucotomized and non-lucotomized

‘schizophrenic patients. A number of studies

since have been carried out (Nizamie et a/ .,

'1988; Panda, 1988; Sasi, 1989; Srivastava, 1989;

James, 1990; Khanna et a/ ., 1991; James et al .,
1991) uging the original version of LNNB
(Golden et al.; 1985). The findings of these
studies were encouraging. They reported the
efficacy and utility of LNNB in assessing the

‘general and specific cognitive deficit among

various clinical populations.

In the present study performance on
LNNB of the schizophrenic patients was com-
pared with the performance of a group of brain
damaged and non-patient, normal controls. It
was attempted .to find out the discriminative
accuracy and clinical effectiveness of LNNB in

these groups. .

MATERIAL AND METHOD

SAMPLE A
A total of 100 right-handed male sub-
jects were taken for the study. The sample com-
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prised of 40 schizophrenic

patients, 30 patients
ers,and neurological

patients, normal control
S,
~The patients were taken fromthei Inpatients and

‘outpatients of the Central Institute of
Psychiatry (CIP), Ranchi. The normal control
subjects were randomly selected from the staff
“of CIP and other memebers of the community
meeting the selection criteria. Schizophrenic
“pateints l'ulﬁllmg DSM III criteria (1980) were!
“taken for the study. Patients having history of -
‘ neurologlcal disorders, alcoholism, drug abuse, .
epilepsy, ‘mental retardation, and electro-con-
- vulsive therapy (ECT) within 6 months prior to

~with organic menta] disord
dlseases and 30 non-

‘the testing were excluded. Co- operatifr’e ’
* patients below the age of 55 and with no sig- |

. nificant side-effects of drugs were chosen The
bram-damaged pallents had organic mental”
disorder (DSM III) or neurologlcal disease.
'The clinical diagnosis was made by a consultant .
‘psychiatrist based on clinical. hxstory, clinical -
exammatlon and relevant mvest:gatxons
_Patients with paralysis of the extremities, poor
vision and aphasia were excluded from the
study. Non-patient normal controls comprxsed
-subjects having no history of major psychlatnc
dlsturbance, mental retardatlon organic men- '

" tal disorder, alcoholism, drug abuse, head i in-
]ury or any significant physical 1llness The three
groups under study were matched for the age

However, they werenot strictly, comparable on

‘educational level (as assessed by years of

schoolmg) (Tablc 1) ¥ ;

PROCEDURE

Allthe subjects selected were mtervnwcd
individually. The LNNB (Golden et al ., 1985)
. was admlmstered individually to all the patients

using the standardized administration proce-
durc. Among the schizophrenics and organic
subjects it was administered only after the
paticnts were scttled and cooperative, Since
Hindi, was the mother tongue of the most of the
subjects, instructions were given in the same
language without changing the intent of the
items. In the patient groups the batlery was

", administered usually in the:3-4 sessions sprcad
 over two daysin order to minimize the effect of

fatigue and inattentiveness. For the normal con-

strols a single session sufficed. In the present

study 10 clinical scales of the LNNB were taken
into consideration. Items of the clinical scales

;. were scored based on the criteria given in the

manual. The critical level was determined using

_the standard formula. In few cases, educational
“level was adjusted depending on the clinical
‘ ]udgement In general, two scaled score abovc
| the critical level (Golden et al . 1981) was used
to’ dlscrlmmate ‘brain damaged patlents from -

normals. The data were analyzed using Statisti-
cal Package for Social Sciences: (SPSS)
software. -

RESULTS

\ The results show that the three groups
differed from each other on all the scales of

> the LNNB with mean level of performance as

the dependent measure. The bram-damagcd ’

'"_subjects performed worst in comparison to
A ‘ schlzophremc or normal control subjects.
‘ .The schlzophrcmc (Group 1) performed
‘better than the brain- damaged patients

(Group 2), but had poorer performance in
companson to ‘normal control (Group 3).
All the LNNB variables werc found to dis-
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- Table-1 : Age and Education variables means, standard deviation for three groups.

Schizophrenia Bréin-‘damaged_ ‘N‘on,—patie’nt Normal control. . P
(N=40) (N=30) - (N=30)
Mean SD Mean @ SD Mcan . SD

Age e 2320 W(BIS9) st 2302t 1 I(1ZGY w323 D (11.05) { NS
Education ' 1553« (276) » 104  (415)1 1203 (438 p<01

W

“* Table-2 : T. score means, standard deviations; ratios and signiﬁcancé levels -
‘2100« for.three'groups on the clinical scales of the LNNB. <@ -

i)

LNNB Scale/Group. . * . - N b F e Meattie i NS Dy b i =P L fsiipraite

Motor (GI)» il 1+ vonai® s st il oL S S

Group:1ii et oy i of A0 (3 4425544005 8.87
45 OGrOuP 2, sevs tgn vdeni o 3 308 Lkiniag 53,035 Lty 1726, 1
aGroup 3. L i s b 130t oty 33 1290
e Querall Y 100 43068 0 113390 23,58 000
Tactle (C3)., " o v o i T T S
S T Greup1, Y " a0 4257 684
S GEOUP 2. Vi T 30Tk 47,0370 0 g

T RIGrup 37 T EggRra gy gy {Rgigg v A
bt Overall! e STE ARSI 00 MR O3 4T R g 1453 .000
Visual (C4) - el an IS TERDEN bt R e ai e ‘
~ Group1 40 g 5894 LY 10,6205
Group 2 - 30 57.57.icivies 10Tk
Group 3 30 46.67... .- . 191 |
“Overall - 100 5483 . 1120 . 1469 . 000
Receptive speech (C5) SRR URREAE L e s i
.. Groupl 40 4453 925
i Group2 Ll e300t 54407 1691
' Group3 30 1y il 37080 V778

LOverall i ot o3 10050004 4526 1345 - 16.4 000
vExprcss;yc speech (C6). ' e et Mt : ‘
. Groupl - .40 fo 43,05 7.14
A Group2 o o e tig0 e 52 40 1428
o Group 3. e s 30 N 3603 0 1t 1 5,17 ;
. Overall 100 0 4375 1134 22.64 000
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Table-2 : (Contd.) R

LNNB Scale/Group | N Mecan S.D 3 P
Writing (C7)

Group 1 40 47.28 8.05

Group 2 30 528 8.83

Group 3 30 428 6.29

Overall 100 47.59 8.67 1231 000
Reading (C8) =

Group 1 40 43.63 6.02

Group 2. 30- 512 9.56

Group 3 w0130 4143 5.51

Overall 100 4524 8.14 15.73 000
Arithmetic (C9) ¥ Hlingue b ity it

Group 1 40 454 7.52

" Group2 . 30 60.63 20.49

Group3 K300 LA 4.58

Overall ' 100 49.16° 1448 18.65 .000
Memory (C10) i i ‘

Group 1 ‘ - 40 52,65 10.74

Group 2 30 - 60.93 15.64

Group 3 30 36.73 8.49

Overall 100 50.36 15.18 3239 .000
Intellectual (C11) :

Group 1 40 523 9.62 -

Group 2 30 6343 14.75

Group 3 30 44.17 8.42

Overall h 100 532 13.33 22.76 .000

‘criminaté significantly amongst the groups

(Table 2) (Fig. 1).

MANCOVA was done to partial out the
effect of age and education variables on the
performance of the LNNB. Results on MAN-
COVA suggested significant difference on all
the clinical scales of the LNNB amongst the
groups suggesting no significant impact of these

variables on the LNNB performance.

Discriminant function analysis using
SPSS module was carried out to determine
whether the three groups could be distin-
guished on the basis of their cognitive test
result. The result of discriminat function

analysis suggested that the LNNB could dis-

criminate correctly 82.5% of the
schizophrenic patients from brain-damaged
and normal control group, 66.7% of brain-
damaged patients and 80% of normal con-
trols. Percentage of overall correct classifica-
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- Table-3 : Classification of cases on the basis of discriminant function analysis

Actual group No. of cases Predicted group membership :
: \ b L 2 3
Group 1 ! _ - 40 33 2k 5
(Schizophrenia) | N (82.5%) - (5%) (12.5%)
|Group 2 ‘ : ‘ s 30 0 8 : 20 ' 2
(Brain-damaged) | A o NN (26.7%) (66.7%) - - (6.7%)
Group 3 e | ‘  whe 30 i : 5 e - 24
(Non-patlent Normal control) : 7 SN (16 7%)  (33%) . (80.0%)

Pcrccnt of "Groupcd" cases correctly clasmf' cd 77%

Sea-

MEAN T SCORE OF LIMB CLINICAL SCALES OF
. THE THREE GROUPS e

e RO i LSOO ST U S0 KOS TSN SOUR A R SRREPL S Uil SRS
. P Y v \ y R e .
: { 4 » A o 2
100 oo NPT TS R R Al A R A e S S SR SS AT A E E TEN  hY R AR SRR P T A VP
; . i I ' Y 1 .
:

L .T . CU Cc2 €3 .C4 C5 €8 CT CB CO ClO CLL T
: Clinical and Summary Scales " i Ty

iy Flg“n\‘p‘,_l :‘\:- e
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tion is 77% (Table 3). Thus77% of the cases
could be correctly classified on the basis of their

pattern of cognitive tesi scores.

The three groups were compared

with each other on cach LNNB scales by
means of ‘t’ test of sxgmficance, to find
_ out the differential pattern of each of the

clinical scales between group com-
parisons by ‘t’ test yielded significant dif-

ferences for allthe clinical scales except:

Tactile and Visual Scales (schizophrenic vs

braln damagcd) and Rcadmg Scale

(schxzophrcmcs normal).

; Table-‘4 . ‘t? test value l'or three gi'oup
mean contrasts

!

/

LNNB Scale ,v ' Group contrast
' lvs2a: 2vs3b 1wvs3a |
IMotor. 2.54% . 6.07% . 484%% |
Tactile . L74NS. 5.13%*  491%*
Visual S2NS . 4.49%* 553+
Receptive R e
speech. 2‘.89’!'?‘_ 5.00%%  3.64**
Exprcssxve e e
spcech 3.20%%  5.91%%. 4.78%*
: Wntmg - 2.69%+ - 5.05%*  2.62%*
. |Reading * : ~3.8“ 3 4,.86% 159NS 7
, Amhmetlc T 388 4,68%% 227*
- Mcmory 240%% . T45%% 6,92+
lntcrrectual ‘ s
PrdCes’scS | 3.6% 36 22%. 376" |
a. df68(1vs2and1v53)
b df (2vs3) ‘
*p.<05
: "p <01

'DISCUSSION

All the LNNB clinical variables were
found to discriminate sxgmf cantly amongst the
group as was evident from MANOVA and
MANCOVA analysis. The LNNB performance
pattern discriminated schxzophremcs from both
normal- and brain-damaged groups (Fig. 1.)
There are earlier reports of performance by
schlzophrcmc patients on LNNB (Golden et al .,

v1982 Moses & Golden, 1979; 1980), Itis impor-

tant to note, that this intermediate level of per-
formance confounds interpretation when the

choice is between classifying schlzophrenic as
normal or bram-damagcd ‘Goldenet al. (1982)

cautxoncd against mterprctmg difference inthe

‘performance on LNNB between brain-

damaged and schszphrcmc patients as normal
pcrformance ‘ .

' On discriminat function analysis (Table
3) LNNB was found to have an overall hit rate
of 77% in a group of schizophrenic, brain-
damaged and normal contral, Sawicki & Gold-
en (1984) reported similar findings in a group
of large, heterogenous sample of 1,037 normal,

‘psychiatric and brain- damages subjects.
| Donias et al . (1989), Yun et al , (1987), and
(James etal. (1991) used LNNB in a culturally

divergent population, Donias et al . (1989) from

Greece rcportcd a hit rate of 87% for the cons

trols and 78% [lor the 'bram\damagcd subjects,

Yur,;,-et al , (1987) reported 86-98% hit rate in
the normal group and 60- 88% In the brain-

; damaged group from Chma, while James etal,.

(1991) reported 86-66% for brain-damaged and
'100% hit rate” for normal controls, In the
‘present study 82.5% of schimphrcnlcs In com-

panson to 66, 7% of bram-damagcd group and
Q

'NS not ggnlﬁcant '
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80% of normal controls were classified correct-
ly. Comparauvely, low hit rates in brain-
‘damagcd and normal controls may be
attributed to thc dlffercnce in the selectlon of

the samples. Most often, the patients in the |

: bram-damaged groups in othcr studies wcrc
thoso suffcrmg from cerebral trauma or

cerebral vascular dxsordcr enhancmg thc

chancc of sxgmﬁcant cogmtlvc 1mpa1rmcnt

whercas, in the present ‘most of thc cascs were ]

suffering from cpllcpsy or had v1ra1 cnccphahtls

m the past The avcragc age of the patlcnt too

- Slmllarly, no attempt was madc to exclude"

thosc normal controls who performcd poorly :

due to emotional problcm. Test behaviour
‘record of 6 subjects in the normal control groupf _
suggested that’ they had marked test anxwty,

_ werenervous and hcsuant resultmg in poor per-"

formance on the’ LNNB leferenccs in the
'selectlon of thc samplcs, both thc dlagnostlc\,

qucntly been found to be an 1mportant vanable

in mﬂucncmg the ﬁndmgs across the studnes \

’ (Shelly & Goldstcm, }983)

Among- schxzophrcmc patlcnts 82.5%
were classified correctly on dxscrlmmantj
analysw, howcvcr, 12. 5% were found to pcrform,_’ :

similar to that’ of normal controls (Table 3).
Strauss & levcrstcm (1986) reportcd that a
 subgroup of schlzophrcmcs performed su”q.iar
to ‘normal controls on neuropsychologncal‘

cvaluatlon. Five pcrcﬁnt of Schlzophrcmcg

patxonts wcrc found tobeinthe bram-damagcd

group (Table 3).dtis wcll known thata subgroup '

of schlzophrcmc patlcnts may havc clear signs

. of organic deﬁcxts on various neuro dnagnostnc ‘

tests (Kemali ef al ., 1985 Kehp et aI 1986

Roberts, 1990). Thus, it is p0551ble that these !
50z of cases in the present series had underlying
brain pathology, however, this needs to be

validated against external criteria such as MRI,

CT scan ctc

Among the brain-damaged subjects
26.7% were classified under schizophrenic

| group. This high percentage of brain-damaged
patients in’ schizophrenic groups is not very
‘surprising considering that a significant number
"of ‘these patients also had psychiatric com-
: plamts, mostly of psychotic nature. Thus, the
.findings clearly reflect differential sensitivity of
! LNNB to pick up psychiatric disturbances in a
‘group of brain-‘damaged subjects.

In summary, inspite of some. similarity i

-performance iwith both the groups (brain
;damaged and normal control)schizophreni
patlents seem to have distinctive profile pattes
“on'LNNB, which clearly differentiates it fre

makcup and patlcnts clmlcal status havc fre: {10050 15, M
“other groups. Results of this study thus cc

-——

firmed the discriminative and clinical wiilif]

LNNB in a mixed group of normal, bra
j damaged and schlzophremc population. Th
our findings support our earlier observatic

(J ames et al ., 1991) and suggest that the LNN

‘may be used as an effective transcultural instry
‘ment for neuropsychologxcal assessment,
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