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A Meta-Analysis of Cognitive Deficits in Adults
with a Diagnosis of Schizophrenia

Mario Fioravanti,1,3 Olimpia Carlone,1 Barbara Vitale,1 Maria Elena Cinti,1

and Linda Clare2

This review identified 1275 studies examining cognitive deficits in people with schizophrenia, pub-
lished between 1990 and 2003. Data from 113 studies (4365 patients and 3429 controls) were
combined in a meta-analysis carried out on the five cognitive domains of IQ, memory, language,
executive function, and attention. Studies were excluded where they lacked a suitable control group
or failed to present complete information. In all five cognitive domains, analysis indicated a consistent
trend for patients to perform more poorly than healthy controls, with significant heterogeneity across
studies. Sources of heterogeneity were analyzed and a need to ensure more appropriate composition
of patient and control groups and to adopt a more refined and methodologically correct, hypothesis-
driven approach was identified.
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INTRODUCTION

Kraepelin’s definition of dementia praecox (1971)
identified schizophrenia as a disease of the brain charac-
terized by intellectual and personality deterioration be-
ginning in early adulthood. It was many years, however,
before the relevance of Kraepelin’s emphasis on the role of
cognitive impairment in the clinical picture of schizophre-
nia was widely accepted. Today, various aspects of cogni-
tive impairment are recognized as being among the most
reliable distinguishing features of the diagnostic category
of schizophrenia. However, since people with a diagno-
sis of schizophrenia tend, as a group, to show generally
poorer performance on almost all tasks administered, this
has been variously attributed to factors such as poor moti-
vation, interference from psychotic thinking, institution-
alization, or the effects of medication, rather than to any
intrinsic underlying brain impairment (Seidman, 1983).
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Most psychiatrists currently consider schizophrenia
to be fundamentally a disease of the brain, and impaired
cognitive functioning is viewed as one of the manifes-
tations of the neuropathology of the illness (Gold and
Harvey, 1993). Cognitive deficits in people with a diag-
nosis of schizophrenia, however, are still a matter of con-
troversy. Some studies suggest that cognitive deficits are
present throughout the disorder, including the pre-morbid
stages, and that they remain evident between psychotic
episodes in those patients who have a remitting course
(Asarnow and MacCrimmon, 1978; Harvey et al., 1990).
However, pre-morbid stages are not well defined.

Attention and memory emerge as the principal fo-
cus of interest in studies of cognitive impairment in peo-
ple with a diagnosis of schizophrenia. Various proce-
dures for assessing attention have identified impairments
in sustained attention (Neuchterlein and Dawson, 1984;
Neuchterlein et al., 1991) and slowed post-perceptual pro-
cessing (Braff and Saccuzzo, 1982) among people with
schizophrenia. In general, clinical findings suggest that
people with schizophrenia show impairments in selective
attention (the ability to selectively attend to relevant in-
formation while ignoring distractors), sustained attention
(the ability to sustain concentration in continuous effort-
demanding situations), and reaction time, including the
ability to maintain the speed of perceptual and cognitive
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processing (Mirsky et al., 1986). From the earliest studies
of reaction time, people with schizophrenia have consis-
tently shown a slower than normal response to simple
stimuli.

Based on these findings, many authors tend to con-
sider impaired attention as the fundamental cognitive
deficit in people with schizophrenia. In synthesis, all
these results suggest that the study of neurobiological
mechanisms of attention may provide a means of better
understanding the symptoms of schizophrenia, but at the
same time, they have not produced a consensus concerning
the characteristics of disordered attention specifically ev-
idenced by people with schizophrenia. Many hypotheses
have been offered, including defective filtering or screen-
ing of incoming information, information loss in short-
term memory, disordered control and maintenance of se-
lective processing strategies, reduced processing capacity,
and impaired effortful or controlled processing (Neuchter-
lein and Dawson, 1984; Hemsley and Richardson, 1980;
Callaway and Naghdi, 1982).

Where memory functioning has been assessed by ob-
jective measures, the majority of people with schizophre-
nia score lower than normal (McKenna et al., 1990).
Some authors have attributed the poor memory per-
formance of these patients to impairments in encoding
and retrieval processes, or to a broader impairment en-
compassing encoding, retrieval, and recognition func-
tions (Gold and Harvey, 1993). A quantitative review of
previous neurocognitive literature based on comparative
studies with healthy controls (Heinrichs and Zarkanis,
1998) concluded that “schizophrenia is characterized by
a broadly cognitive impairment, with varying degrees of
deficit in all ability domains measured by standard clinical
tests.”

The development of neuropathological and neu-
roimaging techniques has generated new interest in study-
ing memory impairment in people with a diagnosis of
schizophrenia. Structural abnormalities in the medial tem-
poral lobe, in the frontal cortex, and in the diencephalon
of these individuals have been associated with memory
impairments. A critical review (Zarkanis and Heinrichs,
1999) of structural and physiological brain system deficits
in patients with schizophrenia concluded that a single
model of impairment (i.e., one based on frontal lobe dys-
function) is not sufficiently comprehensive to include all
the variance of evidence emerged from the imaging studies
in schizophrenia.

The increasing number of studies published each
year that focus on cognitive impairment in people with
a diagnosis of schizophrenia led us to attempt to ex-
plore the available data systematically using the method
of meta-analysis. The aim of our review was to identify

all the relevant data concerning differences between in-
dividuals with a diagnosis of schizophrenia and healthy
controls on measures of cognitive efficiency and to ver-
ify the stability of results as described in the previous
quantitative review published in 1998 by Heinrichs and
Zarkanis. Furthermore, our goal was to investigate the
heterogeneity of the evidence for the generalized im-
pairment in cognitive functioning for people affected by
schizophrenia and the sources contributing to the observed
heterogeneity.

According to Higgins and Thompson (2002) “the ex-
tent of heterogeneity in a meta-analysis partly determines
the difficulty in drawing overall conclusions.” A meta-
analysis carried out without considering the heterogeneity
of its results is incomplete and may not be useful for an
in-depth interpretation of results. This type of analysis
is based on the diversity of the studies included and the
lack of information concerning the amount of variability
due to specific sources and not to chance alone (hetero-
geneity) does not allow a generalization of meta-analytic
results and limits it to a description of what was found
in the studies included in the analysis. For this reason
we planned to evaluate both effect size and heterogeneity
indices in our review.

Studies were eligible for inclusion if they in-
volved assessment of cognitive functioning in people with
schizophrenia and if they included a healthy control group.
Data from the included studies were subjected to meta-
analysis in order to identify areas of systematic concor-
dance and methodological homogeneity among studies in
the various domains of cognitive assessment where per-
sons with schizophrenia have been compared to healthy
controls.

METHOD

Studies were considered for inclusion if they reported
comparative evaluations of cognitive functioning in in-
dividuals with a diagnosis of schizophrenia and healthy
controls of comparable age. A perusal of the studies found
in the literature evidenced the existence of a diverse range
of criteria and modalities used to select the patient groups
in the included studies. Participant groups included ei-
ther outpatients or inpatients or an unspecified mixture
of both, and these might be people with differing clinical
forms of schizophrenia. Studies adopted different defini-
tions of chronicity, and in many cases no attempt was
made to control for age, sex or educational level. Con-
sequently, it was not possible to subdivide the partici-
pants in most of these studies into separate homogeneous
clinical types of patients labeled under the general term
“schizophrenia.”
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Database Analysis

A bibliographic search covering the period from
January 1990 to December 2003 was conducted us-
ing three different databases—Psychlit, Psychiatry, and
Medline—in order to identify all studies concerned with
cognitive impairments in people with a diagnosis of
schizophrenia. Any association of the following two key-
words was used to select potentially relevant studies:
“Schizophrenia” and “Cognit∗.” The latter represents the
common source of terms such as “cognition,” “cogni-
tive,” etc. In the first screening phase, this search identi-
fied a list of 1275 papers. Two researchers independently
examined all the bibliographic information collected in
the database search and independently rated the papers
regarding their suitability for inclusion. Disagreements
between the raters were resolved by discussion. Studies
were excluded if they lacked a control group of healthy
individuals. Subsequently, those studies which included
no formal objective assessment of cognitive functioning,
or which did not present their results in full in detailed
tables containing separate numerical data for the patient
and control groups, were also excluded. In total, 113 pa-
pers were found to meet the inclusion criteria for this
review and to have numerical data available. The actual
number of studies represented in the analysis is 117 as
some papers reported multiple studies. Where data were
obtained from controlled clinical trials, only data from
the baseline evaluation, after washout, were considered
for inclusion in the review.

Studies that were not included in this analysis fell
into the following categories: comparative clinical studies
in which two or more groups of psychiatric patients were
compared but there was no healthy control group (37% of
the total number of studies not included); pre-post treat-
ment studies without a control group (15%); studies with
no available data in numerical form (16%); reviews or
other non-experimental studies (30%). Only 10 (2%) of
the papers potentially suitable for inclusion were not in-
cluded because a copy of them was not made available to
the reviewers.

The criteria for inclusion of studies in this meta-
analysis were chosen with the aim of identifying all pos-
sible sources of scientific information available in the lit-
erature in the form of controlled studies. Our aim was
not focused on specific hypotheses such as the evaluation
of utility or prevalence of use of specific measures in as-
sessing cognitive deficits in patients with schizophrenia.
Instead we set out to examine the full body of scientific
data available in this field in order to extract useful con-
clusions about the research work carried out prior to the
date of this meta-analysis.

Participant Selection Criteria

The studies under review used a diverse range of cri-
teria when selecting participants. Seven studies (involving
a total of 134 patients) used research diagnostic criteria
(RDC), two studies (involving a total of 328 patients)
adopted ICD criteria, one study (involving 31 patients)
used the Present State Examination, one study (involving
47 patients) used Diagnostic Criteria for Schizophrenia,
and one study (involving 14 patients) used the SANPS.
Three studies (involving a total of 205 patients) provided
no indication of the specific criteria used to select partic-
ipants. The remaining studies adopted DSM III, III-R, or
IV criteria. No study specified a particular clinical form
of schizophrenia as a requirement for selection of partic-
ipants.

This lack of a systematic and organized procedure
for identifying and classifying participants meant that we
could not differentiate the included studies into separate
clinical domains along similar lines to those proposed for
the cognitive variables (see Table 1).

Description of Participants

The total number of cases included in this meta-
analysis comprises 4365 people with a diagnosis of
schizophrenia (patients) and 3429 controls. The patients
were 2647 men and 1369 women (F/M ratio = .52).
The healthy control groups included 1683 men and 1354
women (F/M ratio = .80). Gender was not specified for
the remaining individuals. The mean age of the patients
ranged from 16.05 to 73.71 years. In eight studies an age
range was given instead of the mean age, and here the
youngest participants were 16 years of age. Mean educa-
tional level was reported in all but 72 studies, and ranged
from 4.9 to 17.7 years of schooling. The National Adult
Reading Test (NART) was used to give an estimate of
premorbid or optimal IQ in 294 patients (mean 108.9,
SD 10.1). Mean duration of illness ranged from 1.3 to
30.9 years. Mean age at first hospitalization ranged from
20.24 to 27.10 years, but this information was offered in
seven studies only. Mean length of stay in a psychiatric
ward (82.5 months) was indicated for only 30 patients.

Most of the studies did not explicitly mention
whether patients were assessed in an acute or chronic clin-
ical phase. Where specific details were given, 1498 were
said to be inpatients, and of these 552 were described as
being in a chronic phase and 164 in an acute phase when
assessed. A further 1132 were described as outpatients.
Only few of the patients considered in this review were
experiencing their first episode of illness.
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In most of the studies, cognitive assessment was
carried out while patients were receiving some form
of continuous psychopharmacological treatment. There
was considerable variability in type, dosage, and number
of different medications adopted in the various studies.
Only a relatively small number of patients were receiving
benzodiazepines and/or tricyclic antidepressants together
with anti-psychotic drugs. Lithium therapy was used in
only few cases. Fourteen of the studies did not specify
whether participants were currently receiving medication.
In a few studies, participants were assessed during a pe-
riod when they were taking no medication; absence of
medication arose for a variety of reasons.

Assessment of Cognitive Functioning

For the purposes of this review, studies were
grouped according to the cognitive domain(s) investigated
(see Table 2). This required an initial examination of the
type of data presented and a subsequent subdivision by
types of cognitive measures which would allow maxi-
mum commonality between data from different studies
considered in the same category and maximum differ-
ence from the data considered in the other categories. The
following outcome measures were utilized to cluster the
data: measures of intelligence (IQ); measures of memory;
measures of language; measures of executive function;
and measures of attention. This classification reflects the
traditional approach to assessment of cognitive deficits
emerging from the current literature. There are formal
and content differences in the way cognitive evaluation is
performed in the different domains identified here. Some
measures are based on time (see the attention domain
where measures of reaction or response time were used
for the analysis), others on production of correct answers
such as recall scores for memory and scores used to cal-
culate IQ, or categorical reasoning for executive function.

Assessment Measures

Patients and controls were assessed using various
clinical and neuropsychological measures.

Assessment of Global Cognitive Functioning or IQ.
The Wechsler Adult Intelligence Scale-Revised (WAIS-
R) and the Mini Mental State Examination (MMSE) were
used to assess current IQ or overall cognitive functioning,
and the National Adult Reading Test (NART) was used
to assess pre-morbid or optimal IQ level (in those studies
which controlled for this variable).

Assessment of Memory Functioning. Memory was
assessed using the Wechsler Memory Scale-Revised, the
CERAD neuropsychological battery, the Rey Complex
Figure Test, and specific tasks of episodic, semantic, pro-
cedural and implicit memory (only scores concerning de-
layed memory were included when explicitly indicated).

Assessment of Language. Language functioning was
assessed by means of the Verbal Fluency Task, the Boston
Naming Test, and the Reading Subtest of the Wide Range
Achievement Test. These tasks were used either in full
or in part. Some studies also aimed to evaluate language-
based signs of thought disorder, whether positive, such as
pressure of speech, derailment, tangentiality, incoherence
and illogicality, or negative, such as poverty of speech and
poverty of content.

Assessment of Executive Function. The Stroop Color-
Word Naming Task, the standard Wisconsin Card Sorting
Test (WCST, subtest categories), and the Trail Making
Test were used in some studies to evaluate executive func-
tion.

Assessment of Attention. Reaction time was the de-
pendent variable in all the different experimental tasks
where attention was examined, coupled with either record-
ing of event-related potentials or performance measures.
In some instances saccadic and smooth pursuit eye move-
ments were also recorded during performance of cognitive
tasks (reaction time was the only variable included).

Assessment of Psychiatric Symptoms

Some studies included an assessment of patients’
psychiatric symptoms. The Brief Psychiatric Rating Scale
(BPRS), the Rockland-Pollin Scale (RP), a measure of
psychiatric symptomatology (SANS), the AIMS (from the
National Institute of Mental Health), the Present State Ex-
amination, and the Global Assessment Scale (GAS) were
used to assess the overall level of psychopathology. In
some instances the Scale for the Assessment of Negative
Symptoms (SANS) and the Scale for the Assessment of
Positive Symptoms (SAPS) were administered to evaluate
the presence and degree of positive and negative symp-
toms

Data Analysis

The main outcome of interest for each study was
the comparison between patients and controls. All data
extracted for the review were continuous data. A test for
between-studies heterogeneity in the cognitive efficiency
criteria was performed using a standard chi-squared
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analysis. When a significant index of heterogeneity was
evident, a Random Effects Model was adopted for the
meta-analysis. A between-group analysis was performed
separately for each cluster of cognitive data using the
Standardized Mean Difference (SMD) method. A further
index of heterogeneity was the I2 or index of Inconsis-
tency, expressed as the percentage of the variability due
to heterogeneity rather than to chance alone (Higgins and
Thompson, 2002).

Heterogeneity was analyzed by a meta-regression
method. The SMD of each individual study was the depen-
dent variable and the corresponding patient group sample
size, control group sample size, and SMD standard error
were the independent or explanatory variables. Further
analyses were carried using meta-regression in order to
assess the impact of patient status (inpatients vs. outpa-
tients), age, and educational level (expressed in years of
schooling) on the SMD of the various cognitive domains.

RESULTS

Each of the cognitive domains investigated in this re-
view yielded significant differences, indicating that there
is a consistent trend across studies differentiating the per-
formance of people with a diagnosis of schizophrenia
from that of healthy controls of comparable age. Memory
shows the highest mean difference between patients and
controls (SMD −1.18 [−1.31, −1.05] p < 0.00001) and
language (SMD −1.01 [−1.18, −.85] p < .00001) or IQ
(SMD −1.01 [−1.13, −.89] p < .00001) the lowest. All
domains evidenced a SMD greater than one.

Data based on IQ (74 studies for 6280 participants),
memory (88 studies for 6628 participants), language
(36 studies for 3111 participants), executive function (38
studies for 2671) and attention (72 studies for 3649 partici-
pants) showed significant heterogeneity across studies (re-
spectively χ2(46) = 185.07, χ2(57) = 303.23, χ2(35) =
127.70, χ2(37) = 81.89, χ2(47) = 111.18, all p at least
<.0001). These results show that all the domains tradi-
tionally considered in studies of cognitive impairment
in people with a diagnosis of schizophrenia are highly
sensitive to interference from the variability in measures
and/or experimental designs adopted, and consequently
cross-study comparisons have a very poor reliability. On
the other hand, this heterogeneity cannot be attributed to
changing patterns in results, since there are no findings
of groups of patients performing better than groups of
controls in any domain of cognitive functioning.

The high heterogeneity among the studies cannot
even be related, for any of the variables considered in
this analysis, to a chronological bias, since there is no

change in the pattern of results when studies are plot-
ted in a chronological order. On the contrary, a funnel
plot analysis shows that there are considerable differ-
ences between variables when the effect of sample size
is considered. Only the heterogeneity in IQ differences
shows no relationship with the size of the single studies
but seems to be a structural characteristic of the sam-
pling method used by each study to identify the patients
included. In general, IQ is a descriptive variable in al-
most all the studies. It is incidentally recorded and it
is neither an independent nor a dependent variable in
the study design defined according to inclusion/exclusion
criteria.

Effect sizes for memory functioning, language, and
attention, which were dependent variables in all studies,
show a specific pattern of relationships with the control
group sample size and with the SMD standard error. The
respective partial correlations of control sample size and
SMD standard error are −.59 and −.83 for memory func-
tioning −.68 and −.71 for language and .58 and .79 for
attention. These correlations indicate that when the num-
ber of control cases is reduced and/or the standard error is
small the effect size tends to be larger. No relationship is
found with the number of patients. Conversely, the number
of patients and the standard error are negatively correlated
with effect size in the studies where executive functioning
was evaluated (respectively −.51 and −.49).

The two domains of executive function and language
did not show any relationship with patient status (inpatient
or outpatient), or with age or educational level of patients
and controls. On the contrary, for measures of memory
functioning, IQ and attention, patient status had a very
strong influence on the heterogeneity between studies. In
fact, when inpatients are plotted alone for these variables
(16 studies with 886 participants, 464 patients vs. 422
controls for memory functioning; 15 studies with 1137
participants, 577 patients vs. 560 controls for IQ; 14 stud-
ies with 645 participants, 339 patients vs. 307 controls for
attention) the results show that the proportion of variance
due to heterogeneity is 41.8, 83.5, and 87.5%, respectively.
For outpatients, the corresponding figures are 86.3% for
memory (14 studies with 1151 participants, 711 patients
vs. 440 controls), 42.2% for IQ (13 studies with 1194
participants, 710 patients vs. 484 controls) and 27.2% for
attention (10 studies with 485 participants, 280 patients
vs. 205 controls). The SMD is respectively −1.00 [−1.19.
−.80] for inpatients and −1.38 [−1.76, −1.00] for out-
patients in memory functioning studies, −1.13 [−1.47,
−.79] and −.87 [−1.04, −.69] in IQ studies, and 1.53
[1.01, 2.06] and .70 [.47, .92] in attention studies; these
values are all statistically significant (p < .00001) (see
Table 3).
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Table 3. Analysis of Cofactors of Heterogeneity

Significant partial correlations between cognitive Percentage of heterogeneity (I2) in
domains and sample size or effect size samples defined by type of patients.

Control group Patient group
sample sizea sample sizea SMD SEa Inpatientsb Outpatientsb

Memory functioning −.59 −.83 41.8 86.3
Language −.68 −.71
Attention .58 .79 87.5 27.2
Executive functioning −.51 −.49
IQ 83.5 42.2

aSignificant partial correlations between cognitive domains and sample size or effect size.
bPercentage of heterogeneity (I2) in samples defined by type of patients.

These results show that in studies of memory func-
tioning the imbalance between the number of patients and
controls can be seen as a possible source of differences in
heterogeneity between studies with inpatients and those
with outpatients. Differences due to age and education
level of patients and controls are other possible sources for
the variations in heterogeneity (mean age of inpatients is
32.44, SD 5.87 while mean age of outpatients is 36.71, SD
5.08; t = −2.09, p < .05; mean years of schooling for in-
patients are 11.25, SD 2.46 while mean years of schooling
for outpatients are 12.97, SD .88; t = −2.18, p < .05).
For memory functioning, heterogeneity is higher in out-
patient studies, while for IQ and attention it is higher in
inpatient studies. In all cognitive domains, when hetero-
geneity is higher the SMD tends to increase. Heterogene-
ity seems to be related in both IQ and attention studies to
patient status, while differences in educational level also
seem to contribute to this effect (respectively for IQ and
attention mean years of schooling are 12.08, SD .79 for
inpatients, and 12.99, SD .61, for outpatients; t = −2.84,
p < .05, and 12.04, SD .97 for inpatients and 13.20, SD
.56 for outpatients; t = −2.85, p < .05). Mean duration
of illness also contributes to heterogeneity in IQ studies
(21.45 years., SD 13.23, for inpatients, and 17.78, SD 7.40
for outpatients; the Beta weight in a regression equation
with SMD is −.68).

DISCUSSION OF RESULTS

In synthesis, this meta-analysis of results from the
recent-past scientific literature confirms the previous evi-
dence for a consistent finding of generalized cognitive im-
pairment in people with a diagnosis of schizophrenia when
compared to controls. However, all domains were asso-
ciated with a high level of heterogeneity between studies
and this problem has never been pointed out in previous
reviews. While these findings emphasize the importance

of exploring the relevance and the characteristics of cogni-
tive impairment associated with schizophrenia, they also
demonstrate the pressing need for a more co-ordinated
and methodologically sound approach in undertaking this
type of research.

Some sources of heterogeneity seem to derive from
the methods used in the individual studies. These mainly
include differences in patient characteristics (for example,
duration of illness, patients’ chronological age, treatment
history, and presence and type of ongoing pharmacologi-
cal treatment) which affect overall intellectual efficiency
and constitute a great source of clinical diversity among
studies.

The way in which patients are matched with con-
trols is another great source of heterogeneity, with most
of the studies, especially those done exclusively with
inpatients, not even trying to match the size, the age
and the composition by sex of the control group with
that of the patient group. This methodological diver-
sity among studies derives also from the lack of gen-
eralized attempts to match according to other individ-
ual characteristics, such as educational level or NART
score.

Our analysis of heterogeneity indicates that there
has been a widespread failure to consider the multidi-
mensional nature of this patient population (Clark et al.,
1995). In fact, results from several recent studies have
confirmed that the multidimensional nature of the patient
population accounts for most of the variance due to within-
group differences among patients (Arndt et al., 1991;
Lenzenweger et al., 1991; Andreasen and Carpenter,
1993). These multifactorial solutions, albeit preliminary
in nature, suggest that it is important to consider differ-
ent qualitative hypotheses when choosing which specific
cognitive variables to assess in people with schizophrenia
(Surgulazde and David, 1998). Part of the heterogene-
ity found in some domains in the present review, espe-
cially that observed for executive function, could be due
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to variations in the sensitivity of the measures employed
to different factors across studies, but a definite hypothesis
about specific measures or models of measuring cognitive
functioning in this type of patients should be addressed
in a more efficient way only after the suppression of the
other non-essential sources of heterogeneity.

CONCLUSIONS

The evidence of heterogeneity in this meta-analysis
has highlighted the importance of considering the method-
ological shortcomings of the studies examined. One prob-
lem that was found in a number of studies rejected from
this review was the provision of incomplete information,
in particular the failure to present precise numerical data
and the tendency to substitute verbal descriptions, graphs
and so on. This resulted in an unnecessary restriction in the
amount of information available, and should be avoided
in the future. Other problems concern the imbalance be-
tween the number of patients and normal controls, and the
differing ratios of males and females within these groups,
which are common to most of the comparative studies. The
total number of patients included in this review is much
larger than the total number of controls, and furthermore
the male/female ratio in the patients and control samples
is completely different. This is a peculiar finding that is
very difficult to justify, given its extent, especially as many
of the original studies are based on limited numbers and
consequently lack statistical power.

Future studies in this field should aim to eradicate
these methodological limitations in order to allow a more
systematic and reliable exploration of the “true” character-
istics of the cognitive impairment experienced by people
with a diagnosis of schizophrenia. The impact of factors
such as sex, type of diagnosis, age of onset, length of
disease, interactions with types of treatment, pre-clinical
educational and socio-economic status, and the clinical
status of patients has already been addressed in some of
the studies examined. Nevertheless, the effects of these
factors need to be systematically considered in the future.
Another specific warning rising from this meta-analysis
concerns the composition of the patient group. It seems
that a mixture of inpatients and outpatients in the same
study should be avoided. Inpatients tend to be more acute
and outpatients more chronic, and the two groups tend to
vary in duration of illness. Even the composition by sex
tends to be different in the two groups, and educational
level is usually lower in hospitalized patients. There is
also a clear need for the identification of specific and
standardized methods of cognitive assessment.

Given the present state of the literature in this area,
the possibility that the relative cognitive impairment of

persons with schizophrenia can be attributed to generic
factors such as poor motivation, inattentiveness to in-
structions, effects of institutionalization and/or medica-
tion, etc., cannot be discounted. There is a need for further
systematic studies that can address the emerging hypothe-
ses regarding specific neuropsychological impairments –
for example, lower premorbid IQ as a risk factor, semantic
memory deficits, the specific role of the hippocampus as
distinct from that of frontal cortex in working memory,
and the role of subcortical structures, in particular the
frontostriatal pathways.

It has been already pointed out that “No longer is
it sufficient to merely demonstrate deficits in a group of
patients compared with control individuals” (Rossell and
David, 1997, p. 28). Instead, a more clearly defined and
hypothesis-driven approach is needed, especially as the
results of such studies could assist in the clinical identi-
fication of specific groups of patients, and in the devel-
opment of remedial procedures for use in rehabilitation
programmes.
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Brébion, G., Gorman, J. M., Malaspina, D., Sharif, Z., and Amador,
X. (2001). Clinical and cognitive factors associated with verbal
memory task performance in patients with schizophrenia. Am. J.
Psychiatry 158: 758–764.

Broerse, A., Holthausen, E. A. E., Van der Bosch, R. J., and den Boer, J.
A. (2001). Does frontal normaly exist in schizophrenia? A saccadic
eye movement study. Psychiatry Res. 103: 167–178.

Buckley, P. F., Moore, C., Long, H., Larkin, C., Thompson, P., Mulvany,
F., et al. (1994). Magnetic resonance spectroscopy of the left tempo-
ral and frontal lobes in schizophrenia: Clinical, neurodevelopmental
and cognitive correlates. Biol. Psychiatry 36: 792–800.

Cadenhead, K. S., Perry, W., Shafer, K., and Braff, D. L. (1999). Cogni-
tive functions in schizotypal personality disorders. Schizophr. Res.
37: 123–132.

Cantor-Graae, E., Warkentin, S., and Nilsson, A. (1995). Neuropsycho-
logical assessment of schizophrenic patients during a psychotic
episode: Persistent cognitive deficit? Acta Psychiatr. Scand. 91:
283–288.

Carter, C. S., Robertson, L. C., and Nordahl, T. E. (1992). Abnormal pro-
cessing of relevant information in chronic schizophrenia: Selective
enhancement of Stroop facilitation. Psychiatry Res. 41: 137–146.

Chey, J., Lee, J., Kim, Y. S., Kwon, S. M., and Shin, Y. M. (2002). Spatial
working memory span, delayed response end executive function in
schizophrenia. Psychiatry Res. 110: 259–271.

Clare, L., McKenna, P. J., Mortimer, A. M., and Baddeley, A. D. (1993).
Memory in schizophrenia: What is impaired and what is preserved?
Neuropsychologia 31: 1225–1241.

Cohen, J. D., Barch, D. M., Carter, C., and Servan-Schriber, D. (1999).
Context-processing deficits in schizophrenia: Converging evidence
from three theoretically motivated cognitive tasks. J. Abnorm. Psy-
chol. 108: 120–133.

Conklin, H. M., Calkins, M. E., Anderson, C. W., Dinzeo, T. J., and
Iacono, W. G. (2002). Recognition memory for faces in schizophre-
nia patients and their first-degree relatives. Neuropsychol. 40: 2314–
2324.

Corrigan, P. W., Wallace, C. J., and Green, M. F. (1992). Deficits in
social schemata in schizophrenia. Schizophr. Res. 8: 129–135.

Crespo-Facorro, B., Paradiso, S., Andreasen, N. C., O’Leary, D. S.,
Watkins, G. L., Boles Ponto, L. L., et al. (1999). Recalling word
lists reveals “Cognitive dysmetria” in schizophrenia: A positron
emission tomography study. Am. J. Psychiatry 156: 386–392.

Danion, J. M., Meulemans, T., Kauffmann-Muller, F., and Vermaat, H.
(2001). Intact implicit learning in schizophrenia. Am. J. Psychiatry
158: 944–948.

Davidson, M., Harvey, P., Welsh, K. A., Powchik, P., Putnam, K. M., and
Mohs, R. C. (1996). Cognitive functioning in late-life schizophre-
nia: A comparison of elderly schizophrenic patients and patients
with Alzheimer’s disease. Am. J. Psychiatry 153: 1274–1279.

Docherty, N. M., Gordinier, S. W., Hall, M. J., and Cutting, L. P. (1999).
Communication disturbances in relatives beyond the age of risk
for schizophrenia and their associations with symptoms in patients.
Schizophr. Bull. 25: 851–862.

Earle Boyer, E. A., Serper, M. R., Davidson, M., and Harvey, P. D.
(1991). Continuous performance tests in schizophrenic patients:
Stimulus and medication effects on performance. Psychiatry Res.
37: 47–56.

Egan, M. F., Goldberg, T. E., Gscheidle, T., Weirich, M., Rawlings, R.,
Hyde, T. M., et al. (2001). Relative risk for cognitive impairments
in siblings of patients with schizophrenia. Biol. Psychiatry 50: 98–
107.

Elvevag, B., Duncan, J., and McKenna, P. J. (2000). The use of cognitive
context in schizophrenia: An investigation. Psychol. Med. 30: 885–
897.

Elvevag, B., Weinberger, D. R., and Goldberg, T. E. (2001). Short-Term
Memory for serial order in schizophrenia: A detailed examination
of error types. Neuropsychol. 15: 128–135.

Elvevag, B., Weinberger, D. R., Suter, J. C., and Goldberg, T. E. (2000).
Continous performance test and schizophrenia: A test of stimulus-
response compatibility, working memory, response readiness, or
none of the above? Am. J. Psychiatry 157: 772–780.

Frith, C. D., Leary, J., Cahill, C., and Johnstone, E. C. (1991). Perfor-
mance on psychological tests: Demographic and clinical correlates
of the results of these tests. Br. J. Psychiatry 159 (Suppl 13): 26–29.

Fucetola, R., Newcomer, J. W., Craft, S., and Melson, A. K. (1999).
Age and dose-dependent glucose-induced increases in memory and
attention in schizophrenia. Psychiatry Res. 88: 1–13.

Giovannetti, T., Goldstein, R. Z., Schullery, M., Barr, W. B., and Bilde,
R. M. (2003). Category fluency in first-episode schizophrenia. J.
Int. Neuropsychol. Soc. 9: 384–393.

Glann, D. C., Cannon, T. D., Gur, R. E., Ragland, J. D., and Gur, R. C.
(2000). Working memory constrains abstraction in schizophrenia.
Biol. Psychiatry 47: 34–42.

Gold, J. M., Bish, J. A., Iannone, V. N., Hobart, M. P., Queern, C. A., and
Buchanan, R. W. (2000). Effects of contextual processing on visual
conditional associative learning in schizophrenia. Biol. Psychiatry
48: 406–414.

Goldberg, T. E., Aloia, M. S., Gourovitch, M. L., Missar, D., Pickar,
D., and Weinberger, D. R. (1998). Cognitive substrates of thought
disorder I: The semantic system. Am. J. Psychiatry 155: 1671–1676.

Goldberg, T. E., Ragland, J. D., Torrey, E. F., and Gold, J. M. (1990).
Neuropsychological assessment of monozygotic twins discordant
for schizophrenia. Arch. Gen. Psychiatry 47: 1066–1072.

Goldstein, J. M., Seidman, M. J., Goodman, J. M., Koren, D., Lee, H.,
Weintraub, S., et al. (1998). Are there sex differences in neuropsy-
chological functions among patients with schizophrenia? Am. J.
Psychiatry 155: 1358–1364.

Gooding, D. C., and Tallenti, K. A. (2002). Spatial working mem-
ory performance in patients with schizoaffetive psychosis versus
schizophrenia: A tale of two disorders? Schizofr. Res. 53: 209–
218.



A Meta-Analysis of Cognitive Deficits in Adults with a Diagnosis of Schizophrenia 93

Gras-Vincendon, A., Danion, J. M., Grange, D., Bilik, M., Willard
Schroeder, D., Sichel, J. P., et al. (1994). Explicit memory, repetition
priming and cognitive skill learning in schizophrenia. Schizophr.
Res. 13: 117–126.

Grillon, C., Courchesne, E., Ameli, R., Geyer, M. A., and Braff, D.
L. (1990). Increased distractibility in schizophrenic patients. Arch.
Gen. Psychiatry 47: 171–179.

Gur, R. C., Ragland, J. D., and Moberg, P. J. (2001). Computerized
Neurocognitive scanning: II. The profile of schizophrenia. Neu-
ropsychopharmacol. 25(5): 777–788.

Hartman, M., Steketee, M. C., Silva, S., Lanning, K., and McCann, H.
(2003). Working memory and schizophrenia: Evidence for slowed
encoding. Schizophr. Res. 59: 99–111.

Harvey, P. D., Moriarty, P. J., Friedman, J. I., White, L., Parrella, M.,
Mohs, R. C., et al. (2000). Differential preservation of cognitive
functions in geriatric patients with lifelong chronic schizophrenia:
Less impairment in reading compared with other skill areas. Biol.
Psychiatry 47: 962–968.

Harvey, P. D., and Serper, M. R. (1990). Linguistic and cognitive failure
in schizophrenia: A multivariate analysis. J. Nerv. Ment. Dis. 178:
487–494.

Haskins, B., Shutty, M. S., and Kellogg, E. (1995). Affect processing in
chronically psychotic patients: Development of a reliable assess-
ment tool. Schizophr. Res. 15: 291–297.

Hazlett, E. A. A., Buchsbaum, M. S., Jeu, L. A., Nenadic, I.,
Fleischman, M. B., Shihabuddin, L., et al. (2000). Hypofrontal-
ity in unmedicated schizophrenia patients studied with PET during
performance of a serial verbal learning task. Schizophr. Res. 43:
33–46.

Heaton, R., Paulsen, J. S., Mc Adams, L. A., Kuck, J., Zisook, S., Braff,
D., et al. (1994). Neuropsychological defı̀cits in schizophrenics:
Relationship to age, chronicity, and dementia. Arch. Gen. Psych.
51: 469–476.

Hirt, M., and Pithers, W. (1991). Selective attention and levels of coding
in schizophrenia. Br. J. Clin. Psychol. 30: 139–149.

Hoff, A. L., Riordan, H., O’Donnell, D. W., Morris, L., and DeLisi,
L. E. (1992). Neuropsychological functioning of first-episode
schizophreniform patients. Am. J. Psychiatry 149: 898–903.

Hoff, A. L., Wieneke, M., Faustman, W. O., Horon, R., Sakuma, M.,
Blankfield, H., et al. (1998). Sex differences in neuropsycholog-
ical functioning of first-episode and chronically ill schizophrenic
patients. Am. J. Psychiatry 155: 1437–1439.

Hoffman, R. E., Rapaport, J., Mazure, C. M., and Quinlan, D. M. (1999).
Selective speech perception alterations in schizophrenic patients
reporting hallucinated “voices.” Am. J. Psychiatry 156: 393–399.

Hughes, C., Kumari, V., Soni, W., Das, M., Binneman, B., Drozd, S., et al.
(2002). Longitudinal study of symptoms and cognitive function in
chronic schizophrenia. Schizophr. Res. 59: 137–146.

Javitt, D. C., Doneshka, P., Grochowski, S., and Ritter, W. (1995). Im-
paired mismatch negativity generation reflects widespread dysfunc-
tion of working memory in schizophrenia. Arch. Gen. Psychiatry
52: 550–558.

Javitt, D. C., Kiederman, E., Cienfuegos, A., and Shelley, A. (1999).
Panmodal processing imprecision as a basis for dysfunction of tran-
sient memory storage systems in schizophrenia. Schizophr. Bull. 25:
763–775.

Joyce, E., Hutton, S., Mutsatsa, S., Gibbins, H., Webb, E., Paul, S., et al.
(2002). Executive dysfunction in first-episode schizophrenia and
relationship to duration of untreated psychosis: The west London
study. Br. J. Psychiatry 181(43): 38–44.

Kiefer, M., Apel, A., and Weisbrog, M. (2002). Arithmetic fact retrieval
and working memory in schizophrenia. Schizophr. Res. 53: 219–
227.

Kim, M. S., Kang, S. S., Kang, D. H., Kim, J. J., and Kwon, J. S. (2003).
Neuropsychological correlates of P300 abnormalities in patients
with schizophrenia and obsessive-compulsive disorder. Psychiatry
Res.-Neuroim. 123: 109–123.

Kircker, T. T. J., Bulimoore, E. T., Brammer, M. J., Williams, S. C. R.,
Broome, M. R., Murray, R. M., et al. (2001). Differential activation

of temporal cortex during sentence completion in schizophrenic
patients with and without formal thought disorder. Schizophr. Res.
50: 27–40.

Krabbendam, L., Derix, M. M. A., Honig, A., Vuurman, E., Havermans,
R., Wilmink, J. T., et al. (2000). Cognitive Performance in relation
to MRI temporal lobe volume in schizophrenic patients and healthy
control subjects. J. Neuropsychiatry Clin. Neurosci. 12: 251–
256.

Kravariti, E., Morris, R. G., Rabe-Hesketh, S., Murray, R. M., and
Frangou, S. (2003). The Maudsley early onset schizophrenia study:
Cognitive function in adolescents with recent onset schizophrenia.
Schizophr. Res. 61: 137–148.

Kurachi, M., Matsui, M., Kiba, K., Suzuki, M., Tsunoda, M., and
Yarnaguchi, N. (1994). Limited visual search on the WAIS Picture
Competition Test in patients with schizophrenia. Schizophr. Res.
12: 75–80.

Landro, N. I., Orbeck, A. L., and Rund, B. R. (1993). Memory func-
tioning in chronic and non-chronic schizophrenics, affectively dis-
turbed patients and normal controls. Schizophr. Res. 10: 85–92.

Lanser, M. G., Berger, H. J. C., Ellenbroek, B. A., Cools, A. R., and
Zitman, F. G. (2002). Perseveration in schizophrenia: Failure to
generate a plan and relationship with the psychomotor poverty
subsyndrome. Psychiatry Res. 112: 13–26.

Laplante, L., and Everett, J. (1992). Inhibition through negative priming
with Stroop stimuli in schizophrenia. Br. J. Clin. Psychol. 31: 307–
326.

MacDonald, A. W., Pogue-Geile, M. F., Johnson, M. K., and Carter, C.
S. (2003). A specific deficit in context processing in the unaffected
siblings of patients with schizophrenia. Arch. Gen. Psychiatry 60:
57–65.

Miller, M. B., Chapman, J. B., Chapman, L. J., and Collins, J. (1995).
Task difficulty and cognitive deficits in schizophrenia. J. Abnorm.
Psychol. 104: 251–258.

Mirsky, A. F., Yardley, S. L., Jones, B. P., Walsh, D., and Kendler, K. S.
(1995). Analysis of the attention deficit in schizophrenia: A study
of patients and their relatives in Ireland. J. Psyc. Res. 29: 23–42.

Morice, R. (1990). Cognitive inflexibility and pre-frontal dysfunction in
schizophrenia and mania. Br. J. Psychiatry 157: 50–54.

Moritz, S., Ruff, C., Wilke, U., Andresen, B., Krausz, M., and Naber,
D. (2001). Negative priming in schizophrenia: Effects of masking
and prime presentation time. Schizophr. Res. 48: 291–299.

Morrison-Stewart, S. L., Williamson, P. C., Corning, W. C., Kutcher, S.
P., and Merskey, H. (1991). Coherence of electroencephalography
and aberrant functional organization of the brain in schizophrenic
patients during activation tasks. Br. J. Psychiatry 159: 636–
644.

Myles-Worsley, M., Johnston, W. A., and Wender, P. H. (1991). Spon-
taneous selective attention in schizophrenia. Psychiatry Res. 39:
167–179.

Nestor, P. G., Akdag, S. J., O’Donnell, B. F., Niznikiewicz, M., Law,
S., Shenton, M. E., et al. (1998). Word recall in schizophrenia: A
connectionist model. Am. J. Psychiatry 155: 1685–1690.

Neufeld, R. W. J., Mather, J. A., Merskey, H., and Russell, N. C. (1995).
Multivariate structure of eye movement dysfunction distinguishing
schizophrenia. Mult. Exp. Clin. Res. 11: 1–21.

Ober, B. A., Vinogradov, S., and Shenaut, G. K. (1995). Semantic prim-
ing of category relations in schizophrenia. Neuropsychol. 9: 220–
228.

Ojeda, N., Ortuno, F., Arbizu, J., Lòpez, P., Martı̀-Kliment, J. M.,
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