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Battery for assessment of neuropsychological
status (RBANS) in schizophrenia: a pilot
study in the Spanish population*

Sanz JC, Vargas ML, Marı́n JJ. Battery for assessment of
neuropsychological status (RBANS) in schizophrenia: a pilot study
in the Spanish population.

Objectives: The aims of this study were to research the following issues
in a Spanish population of patients with schizophrenia. (a) The sensitivity
and reliability of the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS) to detect cognitive impairment in
schizophrenia. (b) The convergent validity of RBANS on a larger battery
of neuropsychological tests sensitive to the cognition disorders typically
observed in schizophrenia. (c) The correlates of poor performance in
RBANS with clinical features and illness severity.
Method: Thirty schizophrenia patients, 30 non-psychotic patients and
30 healthy participants were assessed using RBANS (form A). We
administered a battery of neuropsychological tests and four scales to
evaluate patient’s clinical status.
Results: Schizophrenia patients and non-psychotic patients performed
significantly worse than healthy controls on RBANS, and schizophrenia
patients performed slightly worse than non-psychiatric controls, but this
difference was not significant. Good inter-test reliability and concurrent
validity were found. Only a moderate correlation between RBANS
performance and illness severity was observed.
Conclusions: RBANS revealed coherence in identifying cognitive
impairment in schizophrenia patients of a different cultural background,
and it is shown to be a sensitive, valid and easy-to-perform tool for the
neuropsychological assessment of Spanish patients with schizophrenia.
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Introduction

Numerous studies have found widespread and
persistent cognitive deficits in schizophrenia pa-
tients across several domains including sustained
attention, verbal memory, executive functioning
and global performance (1,2). Furthermore, cog-
nitive impairment is considered a core character-
istic of schizophrenia, is relatively independent of
symptoms and is correlated with patient’s func-
tional outcome (3–5). For this reason, cognitive
deficits may be of considerable prognostic value in
schizophrenia, and routine cognitive assessment
should be part of good clinical practice (6).
The Repeatable Battery for the Assessment of

Neuropsychological Status (RBANS) is a brief,
standardised, cognitive screening instrument de-
signed to assess global neuropsychological func-

tioning that evaluates several domains of interest in
schizophrenia: immediate memory, visuospatial/
constructional ability, language, attention, delayed
memory as well as a global measure (total scale) (7).

Studies usingRBANSreveal sensitivity to cognitive
impairment typically associated with schizophrenia,
has reasonable intraclass correlations, test-retest
reliability and high correlations with more extensive
assessments. Furthermore, RBANS performance has
strongly correlated with functional outcome but has
not always correlatedwith symptomseverity (8).Wilk
et al. (9) reported RBANS normative data of out-
patients diagnosed with a schizophrenia spectrum
disorder (n ¼ 575: 391 males, 184 females) recruited
from two US mental health treatment facilities, and
more recently, Loughland et al. (10) examined the
impact of recruitment source differences by
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comparing the neuropsychological performance of an
Australian community sample of people with schizo-
phrenia from non-clinical settings (n ¼ 285: 147
males, 138 females). RBANS was also sensitive in
the detection of cognitive impairment in a psychiatric
population of Swiss adolescents with psychotic
symptomatology (11).
Most studies reviewed on cognitive performance

in schizophrenia patients using RBANS have shown
that memory is the more impaired domain followed
by attention. However, visuospatial/constructional
ability and language are shown to be only slightly or
not impaired (8–12). Furthermore, schizophrenia
patients have also been reported to have marked
impairment relative to patients with bipolar disor-
der and other psychiatric conditions (7–13).
Despite the suggested importance of taking into

account cognitive deficits in the prognosis and
treatment of schizophrenia patients, until now, no
standardised assessment tool capable of briefly and
accurately measuring this deficit has been available
for Spanish clinicians.
The purpose of this study was to research the

potential clinical usefulness of RBANS in Spanish
population of patients with schizophrenia. The
specific aims to research are as follows:

d To compare RBANS performance in a sample
of schizophrenia patients with a group of non-
psychotic psychiatric patients and a group of
healthy control participants in order to evaluate its
sensitivity and specificity to detect cognitive impair-
ment in a Spanish sample of schizophrenia patients.

d To estimate the convergent validity of RBANS
with a battery of neuropsychological tests, which
tap into a group of cognitive domains usually
considered sensitive to the cognitive impairment
described in schizophrenia.

d To examine the relationship between RBANS
and psychotic symptoms and clinical and demo-
graphic variables in patients with schizophrenia.

Methods

Participants

The sample consisted of a group of 30 patients with
Diagnostic Statistical Manual IV-TR (14) diagno-
sis of schizophrenia and two control groups: 30
non-psychotic psychiatric patients and 30 healthy
participants recruited from the community by
advertisements and among hospital employees.
The two groups of patients were all in-patients of
the Psychiatric Hospital of Mérida, Spain, and
were referred for a routine psychological assess-
ment at the study centre. Written informed consent

was obtained after a description of the study was
provided to the participants. Ethical approval was
obtained from the �Servicio Extremeño de Salud’
Research Ethics Committee. Corresponding to the
schizophrenic spectrum disorders group, 20 pa-
tients were diagnosed with paranoid schizophrenia
(67%), 9 residual (30%) and 1 disorganised (3%).
The non-psychotic psychiatric control group con-
sisted mainly of in-patients with affective, anxiety
and personality disorders. Depression was diag-
nosed in 15 (50%) patients, anxiety disorder in 8
(27%), personality disorder in 6 (20%) and eating
disorder in 1 (3%) patient. Tardive dyskinesia was
an exclusion criterion for the schizophrenic group.
Exclusion criteria for the psychiatric controls were
a history of psychotic or manic symptoms, dementia
or delirium. Exclusion criterion for normal controls
was a history of psychiatric disorder. Exclusion
criteria for all subjects were lifetime history of sub-
stance abuse, neurological disorders or other
concomitant severe somatic disease (capable to
interfere with cognitive functioning), intellectual or
developmental disability and less than 6 years of
education. All subjects were between 18 and
60 years of age, literate and had (corrected to)
normal vision and hearing. Participants of both
patient groups did not take any caffeine drink
prior to the assessment. The characteristics of the
sample are summarised in the Table 1.

Procedure

All participants received the experimental Spanish
version of the RBANS (form A). RBANS is
a cognitive screening test composed of 10 subtests
that are combined to form five specific cognitive
ability index scores: immediate memory, language,
visuospatial/constructional ability, attention and
delayed memory and a total scale score. Length of
the battery to administer is less than 30 min (7).
RBANS was translated by the first two authors
and by an English philologist who took into
account several potential biases (word frequency,
number of syllables and cultural adaptation for the
short story to fit the cultural context of the Spanish
population). Although Muntal et al. (15) are
developing norms of RBANS for the Spanish
population, they were not available when our study
was performed. Therefore, the raw scores in this
study were scaled using the US norms (7).
In addition to RBANS, participants received

a battery of standard neuropsychological measures
of attention, memory, visuospatial and executive
functioning. This battery consisted of tests that are
considered sensitive to cognitive impairment charac-
teristic of schizophrenia (1–16). The administration
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time of the battery was approximately 90 min and
incorporated the following tests: Stroop Colour-
Word Test (17), Trail Making Test A and B (18),
Auditory Verbal Learning Test of the Complutense
University TAVEC (19), Rey-Osterreith Complex
Figure Test (20), working memory index of the
Wechsler Adult Intelligence Scale, third edition
(WAIS III scale) (21) and speed of cognitive
processing index of the WAIS III scale (21).
Furthermore, four scales of psychopathology

and clinical status were administered: the Global
Assessment of Functioning Scale (GAF) (14), the
Clinical Global Impression Scale (CGI) (22), the
Positive and Negative Syndrome Scale (PANSS)
(23) and Simpson-Angus Scale of Extrapyramidal
Symptoms (SAS) (24).
The assessment of the participants was con-

ducted by two authors (J. C. S. and J. J. M.) with
the assistance of two well-trained, supervised, ad-
vanced students of psychology from January 2004
to November 2004. Patients were clinically stabi-
lised when they were assessed. First, RBANS and
the four scales of psychopathology were adminis-
tered, and then the neuropsychological test battery
was administered the following day.

Statistical analysis

Statistical analysis was performed with the Statis-
tical Package for Social Sciences for Windows
(SPSS version 12.0). Data were initially examined
for normality of distribution, and in cases where
violations occurred transformations were per-
formed. Descriptive statistics of demographic,
clinical and cognitive characteristics of the samples
were computed. We performed one-way analysis of

variance (ANOVA) followed by �post hoc’ compar-
isons with the Tukey test to examine differences
between groups in the five indexes and the total scale
index of RBANS. Covariance analysis of RBANS
by groups with educational level and gender as
covariate variables was performed to study the
potential influence of differences in education and
sex in the three groups. �Receiver Operating
Characteristic Curves’ (ROC curves) of total
RBANS score between the three groups were
computed to evaluate sensitivity and specificity. To
summarise the data of the neuropsychological test
battery, we transformed raw scores into z-scores
using the Spanish norms provided by each test
manual and created a composite z-score from the
neuropsychological battery as a measure of global
cognitive functioning. Individual z-scores were
reduced by means of a principal components
analysis (PCA) to determine how many discrete
constructs were being assessed. Inter-test reliability
analysis of RBANS was performed, and RBANS
convergent validity with the neuropsychological test
battery was assessed in schizophrenia patients using
Pearson’s two-tailed test correlation and stepwise
regression analysis. Pearson’s two-tailed correlation
coefficients and regression analysis were calculated
to study the relationship between RBANS and
demographic and clinical variables. The p value for
all analysis performed was set at 0.01.

Results

RBANS sensitivity, reliability and internal consistency

In RBANS, 70% of the schizophrenia patients had
a total index score less than 75 (percentile rank,5)

Table 1. Demographic and clinical variables

Demographic and clinical variables by group
Schizophrenia patients

(n ¼ 30)
Psychiatric controls

(n ¼ 30)
Healthy controls

(n ¼ 30) Analysis t/ANOVA/w2

Mean age (SD) 40.17 (9.83) 35.03 (12.15) 36.77 (13.32) F ¼ 1.454
Education (years), mean (SD) 9.93 (3.10) 9.43 (2.19) 11.83 (3.80) F ¼ 4.985**
Gender: male/female 26/4 12/18 11/19 w2 ¼ 18.905, df ¼ 2**
Duration of illness (years), mean (SD) 20.47 (10.58) 12.30 (10.27) t ¼ 3.03, df ¼ 58**
Hospital internment years, mean (SD) 15.59 (06.99) 10.51 (08.26) t ¼ 2.56, df ¼ 58*
GAF, mean (SD) 49.90 (8.76) 54.63 (7.29)
SAS (0–5 median) 1 0
CGI, mean (SD) 4.53 (0.62) 4.23 (0.63)
PANSS positive, mean (SD) 15.57 (5.56)
PANSS negative, mean (SD) 19.77 (6.60)
PANSS general, mean (SD) 33.47 (7.42)
Antipsychotics absolute frequency (atypical/typical) 30 (20/10) 6
Anticholinergics absolute frequency 5 0
Antidepressives absolute frequency 9 27
Anxiolitics absolute frequency 19 25

PANSS, Positive and Negative Syndrome Scale; SAS, Simpson-Angus Scale of Extrapyramidal Symptoms.
*p , 0.05; **p , 0.01.
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and 53% of the psychiatric controls scored less
than 75. However, the percentage of the healthy
controls that scored less than 75 was 0%. The
difference between groups was highly significant
(w2 ¼ 33.13, df ¼ 2, p , 0.01). RBANS failure rate
(%of cases with total index score less than 75) in the
schizophrenia patients was significantly higher than
that in the healthy controls (w2 ¼ 32.30, df ¼ 1,
p , 0.01). The area under the ROC curve was
0.956 [95% confidence interval (CI) 0.906–1.000]
(p , 0.001). Therefore, in the differential diagnosis
between schizophrenia patients and healthy con-
trols, we could propose a cut-off point of 82.5 with
80% sensitivity and 100% specificity.
However, the differences between patients with

schizophrenia and psychiatric controls were not
significant (w2 ¼ 1.76, df ¼ 1, p . 0.05). The area
under the ROC curve was 0.361 (95% CI 0.217–
0.505) (p . 0.05).
The differences in the five means of RBANS

index scores between groups were computed with
ANOVA and subsequent post hoc tests. They are
summarised in Table 2. Schizophrenia patients and
psychiatric controls performed significantly worse
than healthy participants, and schizophrenia pa-
tients performed slightly worse than psychiatric
controls, but the differences were not significant
except for the immediate memory index in which
the results approached significance (mean differ-
ence 29.367; p ¼ 0.041). The lower index scores in
patients with schizophrenia were observed in
attention, immediate and delayed memory and
the total scale. After covariate analysis to control
effects of the educational level, the differences bet-
ween groups in the five indexes remained signifi-
cant (RBANS immediate memory, F ¼ 30.49,
p , 0.01; RBANS attention, F ¼ 23.20, p , 0.01;
RBANS language, F ¼ 16.22, p , 0.01; RBANS
visuospatial/constructional, F ¼ 6.32, p , 0.01;
RBANS delayed memory, F ¼ 16.37, p , 0.01
and RBANS total, F ¼ 37.28, p , 0.01). Group
differences on RBANS total index score using

gender as a covariate also remained significant
(F ¼ 46.82, p , 0.01).
Cronbach’s alpha for the total score and the five

index scores in the global sample was 0.899,
suggesting a high degree of internal consistency.
Inter-item covariance mean was 188.674 (minimum
49.884, maximum 274.498). Inter-item correlations
mean was 0.616 (minimum 0.331, maximum
0.889). The intraclass correlation coefficient for
single measures was 0.596 (95% CI lower bound
0.511, upper bound 0.682, F ¼ 9.865, p , 0.001).
Cronbach’s alpha when one index of RBANS was
not included in the calculus revealed the following
results: when RBANS immediate memory was not
included ¼ 0.866, visuospatial ¼ 0.899, language ¼
0.901, attention ¼ 0.885, delayed memory ¼ 0.884
and overall scale ¼ 0.837.

Convergent validity

The neuropsychological battery included 10 se-
lected variables. To condense data and determine
how many discrete constructs were being assessed,
we performed PCA. Components yielding eigen-
values greater than 0.70 were retained (the cut-off
recommended by Jolliffe for defining a component)
(25), and varimax rotation was applied. The results
of PCA yielded a four component solution. The
resultant components were labelled as verbal
memory [component (C) 1], executive functioning
(C2), attention/speed of processing (C3) and
visuospatial/constructional and visual memory
(C4) (Table 3).
To study if RBANS assesses cognitive abilities

similar to those assessed by the neuropsychological
test battery in patients with schizophrenia, we
examined the relationship between RBANS total
scale index and the overall composite z-scores of
the cognitive functions evaluated. The Pearson’s
correlation value was 0.883 (p , 0.001). Further-
more, we performed the matrix correlations
between the five RBANS indexes and the total

Table 2. Differences in RBANS between groups (ANOVA and post hoc test)

RBANS indexes
Schizophrenia patients,

mean (SD)
Psychiatric patients,

mean (SD)
Healthy controls,

mean (SD) F value, df ¼ 2, p value
Tukey HSD,
post hoc test

Immediate memory 68.33 (15.49) 77.70 (15.01) 102.97 (13.63) 44.34** S, P,H
Visuospatial 86.23 (15.04) 87.67 (15.87) 100.33 (12.42) 8.56** S, P,H
Language 79.97 (8.36) 83.40 (7.64) 93.43 (7.35) 24.16** S, P,H
Attention 60.40 (13.15) 66.73 (15.06) 88.73 (14.79) 32.16** S, P,H
Delayed memory 71.27 (20.22) 73.30 (17.22) 99.20 (15.30) 23.22** S, P,H
Total scale 66.33 (12.68) 71.90 (10.66) 94.90 (11.48) 50.77** S, P,H

H, Healthy participants; P, Psychiatric patients; S, Schizophrenia.
**p , 0.01.
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index with the four cognitive components obtained
in the PCA (Table 4). The results indicated that
RBANS total score was highly correlated with the
four cognitive areas (r ¼ 0.883, p , 0.001).
RBANS immediate and delayed memory indexes
score were also strongly correlated with verbal
memory (C1), executive functioning (C2) and
attention (C3), with r values ranging from 0.787
to 0.570. The remaining correlations between
RBANS indexes and components of the PCA of
the neuropsychological battery were significant,
with an r value ranging from 0.570 to 0.302
(p , 0.01).
Given the high correlation between RBANS total

score andmany of the PCA component scores of the
neuropsychological battery, we performed a step-
wise regression analysis to specify which component
scores contributed the most unique variance with
RBANS total score. A three-variable solution
emerged (F ¼ 211.02, df ¼ 1, p , 0.0001): the
executive component entered in the equation
first (F ¼ 211.02, df ¼ 1, p , 0.0001) with an R2

of 0.70, the memory component entered the second
(F ¼ 176.371, df ¼ 2, p , 0.0001), increasing the
R2 to 0.80, and the attention/speed of processing
component entered the third (F ¼ 141.88, df ¼ 3,

p , 0.0001), increasing the R2 to 0.83. No other
variables entered.

Relationship to demographic and clinical variables

To examine the impact of age, education, duration
of illness, global functioning and symptoms, two-
tailed Pearson’s correlations were calculated
between these clinical and demographical variables
and the six RBANS index scores (Table 5). Only
the attention and visuospatial/constructional
indexes of RBANS correlated moderately with
years of education in patients with schizophrenia
(p , 0.05), suggesting a relationship between
cognitive performance and educational achieve-
ment. As regards to the relationship between
RBANS and the global functioning of patients
with schizophrenia, we observed correlations
(p , 0.05) between the CGI and four indexes of
RBANS, including the total scale. Moreover, the
GAF correlated with three RBANS indexes
(p , 0.05). The relationship between scores on
the Positive and Negative Syndrome Scale
(PANSS) for the schizophrenia group revealed
a strong negative correlation between the PANSS
general psychopathology scale and delayed mem-
ory (p , 0.01) and the total RBANS index
(p , 0.05). Simpson-Angus Scale of Extrapyrami-
dal Symptoms (SAS) was correlated with delayed
memory index of RBANS (p , 0.05). To examine
how much variance in RBANS total index is
explained by schizophrenia patient’s age, educa-
tional level, illness length, years of internment and
by clinical variables such as CGI, GAF and

Table 3. PCA of the neuropsychological battery given to the whole sample
(n ¼ 90)

Component
Variance

explained (%)
Instruments: 4 tests

and 10 variables selected

1. Verbal memory 53.8 TAVEC: immediate recall,
short-term memory and
long-term memory subtests

2. Executive functioning 12.4 The working memory and
speed of processing
indexes of the WAIS III,
Stroop Colour-Word Test

3. Attention/speed processing 8.4 Trail Making Test A and B
4. Visuospatial/visual memory 7.4 Rey-Osterreith Complex Figure

Test (copy and memory)
Total 82.5

Table 4. Pearson's correlations between RBANS and PCA scores of the neuro-
psychological battery (n ¼ 90)

RBANS/npsy. z-scores C1 C2 C3 C4 CSUM

Immediate memory 0.787** 0.735** 0.651** 0.486** 0.824**
Visuospatial 0.430** 0.555** 0.468** 0.479** 0.598**
Language 0.531** 0.570** 0.411** 0.302** 0.576**
Attention 0.478** 0.823** 0.603** 0.440** 0.726**
Delayed memory 0.749** 0.630** 0.570** 0.464** 0.749**
Total scale 0.765** 0.841** 0.689** 0.548** 0.882**

C1, verbalmemory; C2, executive functioning; C3, attention/speedof cognitive processing;
C4, visuospatial/visual memory; CSUM, sum of components; npsy, neuropsychological.
**p , 0.01.

Table 5. Correlations between RBANS and demographic and clinical variables in
schizophrenia patients

RBANS
indexes

Immediate
memory Visuospatial Language Attention

Delayed
memory

Total
scale

Age 20.045 0.166 0.265 20.046 0.104 0.092
Education

(years)
20.061 0.362* 0.202 0.430* 0.096 0.256

Internment
years

20.117 0.116 0.152 20.123 0.037 20.015

Duration of
illness

20.091 0.088 0.139 20.107 0.049 20.003

GAF 0.358 0.353 0.403* 0.341 0.424* 0.479*
CGI 20.355 20.389* 20.390* 20.302 20.559* 20.520*
SAS 20.121 20.249 20.211 20.104 20.413* 20.290
PANSS

positive
20.134 20.174 0.004 20.092 20.266 20.193

PANSS
negative

20.030 20.143 20.343 20.245 20.185 20.257

PANSS
general

20.222 20.374 20.292 20.282 20.553** 20.462*

PANSS, Positive and Negative Syndrome Scale; SAS, Simpson-Angus Scale of
Extrapyramidal Symptoms.
*p , 0.5; **p , 0.01.
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PANSS (positive, negative and general scales), we
used stepwise regression analysis, and only the
CGI entered in the model (R2 ¼ 0.271, F ¼ 10.400,
p ¼ 0.003). Thus, the rest of the predictive clinical
and demographical variables were not significant
and they were excluded.

Moderator variables

Group differences in medication were tested by chi-
squared tests. No difference was found between the
schizophrenia groups with normal RBANS perfor-
mance (NP ¼ total index score equal or greater
than 75) and poor RBANS performance (PP ¼
total index score less than 75) in relation to the
number of subjects that took atypical (in the NP
group 5 and in the PP group 15), or typical
antipsychotics (NP 4, PP 6, w2 ¼ 0.71, df ¼ 1,
p ¼ 0.33), antidepressants (NP 2, PP 7, w2 ¼ 0.37,
df ¼ 1, p ¼ 0.44), nor in the number of patients
that took anticholinergics (NP 0, PP 5, w2 ¼ 3.47,
df ¼ 1, p ¼ 0.14) or anxiolitics (NP 4, PP 15,
w2 ¼ 1.97, df ¼ 1, p ¼ 0.16). Therefore, the differ-
ences in cognitive functioning between normal and
low performance groups in RBANS probably
cannot be explained by differences in medication.
Effects of nicotine consumption on cognitive

functioning were analysed with Pearson two-tails
correlations, and we did not find association
between the daily number of cigarettes smoked
and the performance in RBANS total index score
0.229 (p ¼ 0.224).

Discussion

This study suggests that the Spanish experimental
version of RBANS is a useful screening tool for
assessing neuropsychological status, with high
sensitivity to cognitive impairment frequently
observed in schizophrenia patients. However,
RBANS did not discriminate between the cognitive
impairment found in patients with schizophrenia
and in-patients with other severe non-psychotic
psychiatric conditions. Dickerson et al. (13) re-
ported significant differences between patients with
schizophrenia and bipolar disorder in RBANS
performance. Both schizophrenia and bipolar
disorder were associated with significant cognitive
impairment, but those in schizophrenia were more
severe. Our results showed a similar trend, but the
difference in RBANS performance between the
schizophrenia patients and the non-psychotic
psychiatric patients were not significant. Probably,
illness severity of non-psychotic group and the
small sample sizes of our study may explain the
differences between the two findings.

Nevertheless, in concordance with the main trend
of data reported by previous studies on RBANS
(8–26), our results point out that the RBANS,
a brief and easily administered battery of cognitive
tests, showed good sensitivity, solid internal consis-
tency and convergent validity with a more complex
battery of neuropsychological tests, sensitive to
cognitive impairment usually detected in patients
with schizophrenia.
The cognitive domains of Spanish in-patients

with schizophrenia that were most impaired on
RBANS were attention, immediate and delayed
memory and total scale. Thus, our results were
similar to those of the main neuropsychological
studies on cognitive functioning that report mem-
ory dysfunction as a central feature of schizophre-
nia spectrum disorders (2). Moreover, the overall
performance of Spanish patients on RBANS
appears to be more impaired in comparison with
Wilk’s et al. (9) normative data (composed of 458
of out-patients and 117 of in-patients) and even
more markedly in comparison with Loughland’s
et al (10) sample from a schizophrenia patients
recruited from a non-clinical setting. Therefore,
RBANS total scale is consistently reported to be
impaired, and it may be a sensitive simple measure
in the screening of cognitive dysfunction in
schizophrenia patients (8–26). Likewise, visuospa-
tial/constructional and language scales were only
slightly impaired in the Spanish sample. The
composition of our sample of more chronic in-
patients, with less education and probably with
more serious deficit in their cognitive functioning
may explain the differences in impairment severity
with previous normative studies.
RBANS performance was not clearly associated

with symptoms and clinical status of the schizo-
phrenia patients. We can only report a moderate
correlation between RBANS performance and
rather broad and general clinical parameters such
as the illness severity, reflected in the CGI-
Schizophrenia Scale and also in the General Scale
of the Positive and Negative Schizophrenia Syn-
drome Scale (PANSS). These results may be
interpreted as a negative association between the
overall performance in RBANS and the general
level of illness severity in patients with schizophre-
nia. Previous studies reviewed did not report
consistent results in the relationship between
symptoms and neuropsychological functioning
(8–27). Cognitive impairments have been found
to persist in schizophrenia, whereas symptoms tend
to change over the course of illness, and a causal
relationship between the course of symptoms and
neuropsychological functioning has not yet been
found (27).

RBANS in schizophrenia

23

https://doi.org/10.1111/j.1601-5215.2008.00341.x Published online by Cambridge University Press

https://doi.org/10.1111/j.1601-5215.2008.00341.x


It is important to consider some limitations in this
pilot study such as the differences in educative level
between the three samples, the heterogeneity of
psychiatric group, the lack of Spanish norms and,
in general, the small sample size. Another method-
ological problem comes from possible learning
effects. Although the verbal and visual stimulus of
RBANS and the battery of neuropsychological tests
are different, both batteries tap similar cognitive
domains. Because they were administered in a
short-time interval (24 h) and the administration
procedure was not counterbalanced, carry over and
learning effects cannot be ruled out. Moreover,
RBANS was originally developed for assessing
dementia (7). Therefore, the battery may not
necessarily have high specificity for cognitive impair-
ment in schizophrenia in the differential diagnosis
with other psychiatric and neurological disorders.
Instruments designed specifically for people with
schizophrenia that include explicit testing of frontal
functions might have higher accuracy (6–29).
To our knowledge, this is the first RBANS

research with psychiatric patients in a Spanish
population. Despite the limitations previously re-
ported, our preliminary data point out that RBANS
appears to be a useful screening measure of cognitive
functioning in patients with schizophrenia, especially
in clinical settings. The battery is sensitive to the
cognitive deficits usually observed in schizophrenia
patients of different languages and cultural back-
grounds, and it has been shown to have a high degree
of internal consistency and convergent validity with
larger batteries of neuropsychological tests.

Acknowledgements

Part of this study was supported by grant SCSS0404 from the
Health Authorities of the �Junta de Extremadura’, Spain. The
authors thank Dr Pedro Reyes from the English Language
Department of the University of Extremadura, Spain, for his
collaboration in the Spanish translation of RBANS.

References

1. SHARMA T, ANTONOVE L. Cognitive function in schizo-
phrenia. Deficits, functional consequences, and future
treatment. Psychiatr Clin North Am 2003;26:25–40.

2. ZAKZANIS K, LEACH L, KAPLAN E. Schizophrenia in
neuropsychological differential diagnosis. Lisse: Sweets &
Zetlinger b.v, 1999.

3. HOFF AL, KREMEN WS. Neuropsychology in Schizophre-
nia: an update. Curr Opin Psychiatry 2003;16:149–155.

4. SITSKOORN MM, ALEMAN A, EBISCH SJH, APPELS MCM,
KAHN RS. Cognitive deficits in relatives of patients with
schizophrenia: a meta-analysis. Schizophr Res 2004;71:
285–295.

5. SPAULDING WD, FLEMING SK, REED D, SULLIVAN M,
STORZBACH D, LAM M. Cognitive functioning in Schizo-

phrenia: implications for psychiatric rehabilitation. Schiz-
ophr Bull 1999;25:275–289.

6. GOLDBERG TE. Towards brief assessment of cognitive
function in clinical trials and practice. In: KEEFE RSE, ed.
Improving cognitive function in the schizophrenic patient.
London: Science Press, 1999:44–50.

7. RANDOLPH CH. Repeatable battery for the assessment of
neuropsychological status. San Antonio: The Psychologi-
cal Corporation, 1998.

8. GOLD JN, QUEERN CQ, IANNONE VN, BUCHANAN RW.
Repeatable battery for the assessment of neuropsycholog-
ical status as a screening test in Schizophrenia, I:
sensitivity, reliability, and validity. Am J Psychiatry
1999;156:1944–1950.

9. WILKCH,GOLD JN,HUMBERK,DICKERSONF, FENTONWS,
BUCHANANRW.Brief cognitive assessment in schizophrenia:
normative data for the Repeatable battery for the assess-
ment of neuropsychological status. Psychiatry Res
2004;70:175–186.

10. LOUGHLAND CM, LEWIN TJ, VAUGHAN JC, SHEEDY J,
HARRIS AW. RBANS neuropsychological profiles within
schizophrenia samples recruited from non-clinical settings.
Schizophr Res 2007;89:234–242.

11. HOLZER L, CHINET L, JAUGEY L et al. Detection of
cognitive impairment with the Repeatable Battery for the
Assessment of Neuropsychological Status (RBANS) in
adolescents with psychotic symptomatology. Schizophr
Res 2007;95:48–53.

12. RANDOLPH C, TIERNEY MD, MOHR E, CHASE TN. The
Repeatable Battery for the Assessment of Neuropsycho-
logical Status (RBANS): preliminary clinical validity.
J Clin Exp Neuropsychol 1998;20:310–319.

13. DICKERSON F, BORONOW JJ, STALLINGS C, ORIGONI AE,
COLE SK, YOLKEN RH. Cognitive functioning in schizo-
phrenia and bipolar disorder: comparisons of performance
on the Repeatable Battery for the Assessment of Neuro-
psychological Status (RBANS). Psychiatry Res 2004;129:
45–53.

14. American Psychiatric Association. Diagnostic and statis-
tical manual of mental disorders: DSM-IV-TR. Washing-
ton, DC: American Psychiatric Association, 2000.

15. MUNTAL S, DOLORS B, ZARAGOZA S, AGUILARM. RBANS-A:
translation and adaptation form Spanish people. In:
HAALAND K, ed. Proceedings of the Thirty-Second Annual
International Neuropsychological Society Conference. Balti-
more,MD.NewYork:CambridgeUniversityPress, 2004: 86.

16. KOLB B, WHISHAW IQ. Performance of schizophrenic
patients on tests sensitive to left or right frontal, temporal,
or parietal function in neurological patients. J Nerv Ment
Dis 1983;171:435–443.

17. GOLDEN CH. Stroop color and word test manual for
clinical and experimental uses. Wood Dale: Stoelting
Company, 1978.

18. REITAN RM. Manual for administration of neuropsycho-
logical tests batteries for adults and children. Tucson, AZ:
Neuropsychology Press, 1979.

19. BENEDET MJ, ALEJANDRE MA. Tavec Test de Aprendizaje
Verbal España – Complutense. Madrid: TEA Ediciones
SA, 1988.

20. REY A. L’ examen clinique en psychologie, 2nd edn. Paris:
Presses universitaires de France, 1964.

21. WESCHSLER D. WAIS-III administration and scoring man-
ual. San Antonio, TX: Psychological Corporation, 1997.

22. GUY W. Early Clinical Drug Evaluation (ECDEU)
assessment manual. Rockville: National Institute Mental
Health, 1976.

Sanz et al.

24

https://doi.org/10.1111/j.1601-5215.2008.00341.x Published online by Cambridge University Press

https://doi.org/10.1111/j.1601-5215.2008.00341.x


23. KAY SR, OPLER LA, FISZBEIN A. Positive and negative
syndrome scale (PANSS). Rating manual. New York:
Albert Einstein College of Medicine, 1986.

24. SIMPSON GN, ANGUS JWS. A rating scale for extra-
piramidal side effects. Acta Psychiatr Scand 1970;212:
11–19.

25. JOLLIFFE J. Principal component analysis. New York:
Springer-Verlag, 1986.

26. HOBART MP, GOLDBERG R, BARTKO JJ, GOLD JN. Repeat-
able battery for the assessment of neuropsychological
status as a screening test in schizophrenia, II: convergent/

discriminant validity and diagnostic comparisons. Am J
Psychiatry 1999;156:1951–1957.

27. HUGHES C, KUMARI V, SONI W et al. Longitudinal study of
symptoms and cognitive function in chronic schizophrenia.
Psychiatry Res 2002;59:137–146.

28. GREEN MF. Cognitive impairment and functional outcome
in schizophrenia and bipolar disorder. J Clin Psychiatry
2006;67:36–42;67.
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