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Background: Mounting evidence suggests that compro-
mised neurocognitive function is a central feature of
schizophrenia. There are, however, schizophrenia patients
with a normal neuropsychological (NP) performance, but
estimates of the proportion of NP normal patients vary
considerably between studies. Neurocognitive dysfunction
is also a characteristic of other psychotic disorders, yet
there are inconsistencies in the literature regarding the sim-
ilarity to impairments in schizophrenia. NP normality in
psychotic affective disorders has not been systematically
studied. Methods: Data came from the Suffolk County
Mental Health Project, an epidemiological study of
first-admission patients with psychotic disorders. Respond-
ents with a diagnosis of schizophrenia (N = 94) or schizo-
affective disorder (N = 15), bipolar disorder (N = 78), and
major depressive disorder (N = 48) were administered a -
battery of NP tests assessing 8 cognitive domains 2 years
after index admission. Patients’ performance profile was
compared, and their NP status was classified based on
3 previously published criteria that vary in their stringency.
Results: The 4 diagnostic groups had comparable NP
performance profile patterns. All groups demonstrated
impairments in memory, executive functions, and attention
and processing speed. However, schizophrenia patients
were more impaired than the other groups on all cognitive
domains. Results were not attenuated when IQ was con-
trolled. Prevalence of NP normality ranged between
16% and 45% in schizophrenia, 20% and 33% in schizo-

affective disorder, 42% and 64% in bipolar disorder, and
42% and 77% in depression, depending on the criterion
employed. Conclusions: Evidence suggests that differences
in NP performance between schizophrenia and psychotic
affective disorders are largely quantitative. NP impair-
ment is also common in psychotic affective disorders. A
significant minority of schizophrenia patients are NP
normal.
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Background

It is now well accepted that schizophrenia is associated
with neuropsychological (NP) deficits.1 However, the
overall degree of NP impairment varies greatly across
different studies and groups of patients, ranging from
apparently mild to dementia-like impairment.2–4 De-
spite considerable heterogeneity across individual
cases, the NP profile is typically characterized by prom-
inent deficits in memory and learning, abstraction
and executive functions, and processing speed and
attention.2,4,5

Several previous studies suggested that in some persons
with schizophrenia, NP abilities are unimpaired or nor-
mal.3,4,6 The existence of a group of neuropsychologically
normal persons with schizophrenia is inconsistent with
the idea that NP impairment is a core feature of schizo-
phrenia.7 Thus, the existence of such a subgroup could
have important implications for efforts to understand
not only the neuropathology of this disorder but also
the etiological heterogeneity of this disorder and
possibly have implications for treatment.
Despite the potential insights that might be garnered

from studying persons with schizophrenia who are neuro-
psychologically normal,3 there have been only few
attempts to estimate the prevalence of such individuals,
and the results of these investigations have been inconsis-
tent, with prevalence estimates varying from 55%6 to as
low as 2%.8 These inconsistencies are due, in part, to the
different criteria used to classify normality. Another
methodological factor is the use of clinical samples of
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convenience, rather than epidemiological samples. Clin-
ical samples are especially prone to ascertainment bias,
which would influence the prevalence estimate of NP im-
pairment.
Family, twin, and molecular genetic studies suggest

that schizophrenia and mania may share certain suscep-
tibility genes, and there is clear overlap in phenomenolog-
ical symptoms.9–11 Thus, another important and related
question is whether NP impairments in persons with
schizophrenia are different with respect to overall profile
or severity compared with those manifested in other
psychotic disorders.12 There is evidence that persons
with mood disorders with psychotic symptoms in fact
have overlapping NP impairments to those reported
in schizophrenia in domains such as episodic and work-
ing memory, executive, and attentional functions.13

However, the findings have been inconsistent. Specifi-
cally, some studies have failed to detect differences in
severity of impairments between bipolar psychosis and
schizophrenia,14–16 particularly in affective patients
with a particularly poor lifetime outcome.17 Others, how-
ever, have shown that persons with schizophrenia and
psychotic mood disorders have similar NP profiles
but that persons with schizophrenia manifest more
severe impairments.12,18–21 To the best of our knowledge,
no study has estimated rates of NP impairment and nor-
mality in persons with a mood disorder with psychotic
features.
This report compares the severity of deficits in NP per-

formance and estimates rates of NP impairment of sub-
jects with schizophrenia, schizoaffective disorder,
psychotic major depressive disorder, and psychotic bipo-
lar disorder based on an assessment with a comprehensive
NP test battery. Several features of this study are impor-
tant. The data are from an epidemiological sample of
persons with a first admission for psychotic disorder.
This cohort has been particularly well characterized
and evaluated previously.22,23 Consensus diagnoses
were based on structured interviews and other informa-
tion in order to make a reliable distinction between the
diagnostic groups. In fact, previous studies of the diagno-
ses of this cohort have suggested that final diagnoses
of the sample are likely to be considerably more valid
than the initial diagnoses.23 The individual tests compris-
ing the NP assessment battery, which was performed
2 years after the initial first admission, were selected
on the basis of both relevance to schizophrenia and
the availability of comprehensive norms. A comparison
of the NP performance between schizophrenia, depres-
sion, and bipolar groups in this cohort using raw scores
on individual tests has been previously reported.24 Build-
ing and extending our previous research, this study com-
pares performance with normative data, evaluates
performance based on ability areas, not just individual
tests, and distinguishes between schizophrenia and schiz-
oaffective disorder.

Methods

Subjects and Assessment

The sample is part of the Suffolk County Mental Health
Project cohort of consecutive first admissions with a psy-
chotic disorder drawn from 12 psychiatric facilities in
Suffolk County, New York, between September, 1989,
and December, 1995. For a detailed description of the
study and a review of findings, see the following referen-
ces: Bromet et al,22 Mojtabai et al,24 and Bromet and
Fennig.25 All participants gave written informed consent.
After a baseline interview, subjects had a face-to-face in-
terview at 6 and 24 months. At the 24-month follow-up
(but not at baseline), a battery of NP tests was adminis-
tered along with symptom rating scales. The interviewers,
all master’s level mental health professionals, were
trained by a neuropsychologist with experience in evalu-
ating severely mentally ill patients. The tests were scored
by research assistants trained in the standard procedures
for scoring each test.
The Structured Clinical Interview for DSM-III-R

(SCID)26 was administered. On the basis of the SCID
interviews, medical records information, and interviews
with the subjects’ relatives, consensus research DSM-
IV diagnoses were reached for each participant. In addi-
tion, the Scale for the Assessment of Positive Symptoms
(SAPS),27 the Scale for the Assessment of Negative
Symptoms (SANS),28 the Brief Psychiatric Rating Scale
(BPRS),29 and the Hamilton Depression Scale (HDS)30

were completed for each subject.

Subjects

We used the 24-month consensus lifetime DSM-IV diag-
noses and symptoms rating scales for this study. (A de-
tailed description of diagnostic stability at 24 months can
be found in Schwartz et al.23) The initial sample was com-
posed of 316 subjects who had a consensus research
diagnosis of schizophrenia (N = 140), schizoaffective dis-
order (N = 22), major depressive disorder with psychotic
features (N = 59), or bipolar I disorder with psychotic fea-
tures (N = 95). Five percent of the bipolar subjects were in
a current depressive episode and 8% were in current
manic episode at 24 months. In 6 months preceding
the 24-month assessment, 81% of schizophrenia subjects,
92% of the schizoaffective subjects, 63% of the major
depressive disorder, and 66% of the bipolar disorder sub-
jects were taking psychoactive medication (antipsychotic
and/or other psychotropic drugs).
Subjects with missing data on more than 3 major abil-

ity areas (see below) were excluded from the analysis.
Because the majority of available norms for the tests se-
lected for the present study were based on data collected
only on Caucasian samples, in order to protect against
possible bias in estimation of rates of NP impairment,31

we excluded non-Caucasians from the analysis. The
analysis sample was therefore comprised 235 Caucasian
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subjects, including 94 with schizophrenia, 15 with schiz-
oaffective disorder, 48 having major depressive disorder
with psychotic features, and 78 having bipolar I disorder
with psychotic features.

NP Measures

Each participant completed a comprehensive NP exam-
ination. Consistent with previous studies of NP perfor-
mance in schizophrenia,3,4 the individual measures
administered to all subjects were selected to assess each
of 8 major ability areas. A subset of the overall assess-
ment measures was selected for analysis in this study be-
cause of the availability of comprehensive norms. For
‘‘general verbal ability,’’ we used the Wechsler Adult
Intelligence Scale—Revised (WAIS-R) Vocabulary and
Information subtests.32,33 For ‘‘verbal declarative mem-
ory,’’ we used the Wechsler Memory Scale—Revised
(WMS-R) Verbal Paired Associates I & II.32,33 For ‘‘vi-
sual declarative memory,’’ we used the WMS-R Visual
Reproduction I & II.32,33 For ‘‘abstraction-executive
function,’’ we used the Stroop Color-Word Test, the
time on part B of the Trail Making Test, and the
WAIS-R Picture Completion subtest.32,33 For ‘‘attention
and processing speed,’’ we used the time on part A of the
Trail Making Test, Symbol Digit Modalities Test, and
WAIS-R Digit Symbol Coding.32,33 For ‘‘simple motor
skills,’’ we used the Finger Tapping Test, dominant
and nondominant hand.32,33 For ‘‘visual processing,’’
we used the Facial Recognition Test.32,33 For ‘‘language
ability,’’ we used the Letter Fluency and Sentence Rep-
etition tests.32,33 IQ was calculated using the formula
proposed by Kaufman et al34 based on the Information
and Picture Completion subtests.

Rating of NP Impairment

All raw scores on the NP tests were converted to stan-
dardized (z) scores and T scores. These conversions
were based on published norms for the tests. In normal
subjects, z scores are normally distributed with a mean of
0 and a SD of 1. T scores are normally distributed with
a mean of 50 and a SD of 10.

Rating of NP impairment followed 3 previously pub-
lished classification methods, as described below. Using
the Individual Profile Rating (IPR) procedure presented
by Kremen et al,4 performance on each ability area was
computed as the mean of the z scores of the individual
measures comprising the ability area. Individual NP
profiles were then rated for severity of impairment using
the classification criteria of Kremen et al.4 Briefly, a pro-
file was considered abnormal when at least 2 functions
were more than 2 SDs below the normative mean. How-
ever, a profile with only a single impaired function could
be rated as abnormal if that function was extremely im-
paired (ie, >3 SDs below the normative mean). Sizable
discrepancies between domains of functionwere also con-

sidered suggestive of compromised NP function, even
if neither function was more than 2 SDs below the
normative mean. Patients were classified into 4 groups:
‘‘neuropsychologically normal,’’ ‘‘borderline neuropsy-
chologically normal,’’ ‘‘neuropsychologically abnor-
mal,’’ or ‘‘neuropsychologically severely impaired.’’
The IPR procedure allows assessment of both the abso-
lute level of performance in each ability area and the
extent of within-subject variability across domains, anal-
ogous to the way in which one would clinically evaluate
individual NP profiles.
Palmer et al3 suggested that in keeping with accepted

definitions of general or clinically significant cognitive
impairment (CSCI), impairment had to be observed on
at least 2 specific ability areas in order for a patient to
be classified as ‘‘neuropsychologically impaired.’’ These
authors classified impaired scores as performance of 1 SD
or more below mean.
Finally, we used the Global Deficit Score (GDS) ap-

proach for classifying NP impairment.31,35 The GDS
approach begins by converting T scores to deficit scores
that reflect presence and severity of impairment. T scores
greater than 40 represented no impairment (deficit
score = 0), whereas a deficit score of 1 reflects mild
impairment (T score = 39 to 35), deficit score of 2 reflects
mild to moderate impairment (T score = 34 to 30),
3 reflects moderate impairment (T score = 29 to 25),
4 reflects moderate to severe impairment (T score = 24
to 20), and 5 reflects severe impairment (T score <20).
Deficit scores on all tests were then ‘‘averaged’’ to create
the GDS. In previous studies, a GDS greater than or
equal to 0.5 has accurately predicted expert clinical rat-
ings of overall impairment.31,35 AGDS at this cutoff indi-
cates that, on average, an individual was mildly impaired
on half of the NP test measures in the battery. The GDS
method appears to be relatively unaffected by modifica-
tions in test batteries.31,35

All classification schemes were implemented using
computer algorithms and were verified for reliability
by the authors.

Statistical Analysis

Univariate analysis of variance (ANOVA) models with
Tukey’s post hoc tests and chi-square tests were used
to compare demographic and clinical characteristics be-
tween schizophrenia, schizoaffective, psychotic major
depressive disorder, and psychotic bipolar disorder
groups. One-sample t tests were used to compare perfor-
mance on each ability area with norms.
Mixed linear regression model of repeated measures

was used to compare NP performance profiles between
the 4 patient groups. The within-subject factor was ability
area. Mixed models analysis of repeated measures is sim-
ilar to repeated measures ANOVA but has the advantage
that subjects with incomplete data can be included in the

1024

A. Reichenberg et al.



analysis. For descriptive purposes, univariate ANOVA
models and Tukey’s post hoc tests were used to compare
group performance in each individual ability area.
Correlations between clinical characteristics and NP

functioning were calculated using the Pearson correlation
coefficient. Chi-square tests were also used to compare
rates of NP impairment between schizophrenia, schizoaf-
fective, psychotic major depressive disorder, and psy-
chotic bipolar disorder groups. Correspondence
between different criteria for impairment was evaluated
using Cohen’s kappa. Kappa, similar to the intraclass
correlation, is a measure of agreement between raters
but is used for categorical data. A value of 0.40–0.59 indi-
cates moderate reliability, 0.60–0.79, substantial, and
0.80 or above, outstanding.36

Results

Demographic and Clinical Characteristics

Table 1 presents the demographic and clinical character-
istics of the schizophrenia, schizoaffective, psychotic ma-
jor depressive disorder, and psychotic bipolar disorder
groups. There were no significant group differences in
age at testing, level of education, IQ, or social class of
origin. The proportion of males in the schizophrenia
group was significantly higher (P < 0.05) than that in
the other 3 groups. The schizophrenia group as compared
with psychotic major depressive disorder and psychotic
bipolar disorder groups had significantly (P < 0.05,
Tukey) higher GDS scores. The schizophrenia and schiz-
oaffective groups had significantly higher (P < 0.05,

Tukey) SANS scores than the other 2 patient groups.
The schizophrenia group had significantly higher (P <
0.05, Tukey) SAPS and BPRS scores than psychotic ma-
jor depressive disorder and psychotic bipolar disorder
groups. The schizophrenia and schizoaffective groups
had significantly higher (P < 0.05, Tukey) HDS scores
compared with psychotic bipolar disorder group.

NP Performance

The NP performance of the 4 diagnostic groups is pre-
sented in figure 1. Compared with norms, the schizophre-
nia group was significantly impaired on all ability areas
other than visual processing. Statistical significance held
after adjustment for multiple comparisons (all P values
<0.0065). The schizoaffective group was significantly im-
paired on verbal and visual memory, executive functions,
and attention/processing speed (all P values <0.0065).
Psychotic major depressive disorder and bipolar groups
were significantly impaired on verbal and visual memory,
and executive and attention and language functions (all
P values <0.0065).
Figure 1 suggests that average NP performance across

the ability areas may vary between groups. This was sup-
ported by the linear mixed models analysis which demon-
strated a significant effect of diagnosis (F(3,229.38) =
8.96, P < 0.0001). The diagnosis by ability area interac-
tion was not statistically significant (F(21,1539.74) = 1.41,
P = 0.10). Using a more conservative repeated measures
ANOVA model where only patients with complete data
were included in the analysis supported the observed
effect of diagnostic group and the lack of a diagnosis

Table 1. Demographic and Clinical Characteristics of the Schizophrenia, Schizoaffective, Psychotic Major Depressive Disorder, and
Psychotic Bipolar Disorder Patients

Schizophrenia
(N = 94)

Schizoaffective
Disorder
(N = 15)

Psychotic
Bipolar
Disorder
(N = 78)

Psychotic Major
Depressive
Disorder
(N = 48)

P Value for
Omnibus
Test

Demographic characteristics
Age 28.9 6 8.9 24.8 6 4.9 29.0 6 9.7 29.1 6 8.7 0.37
Gender (% male) 70.2 46.7 50.0 37.5 0.001
Level of educationa 83.9 86.7 84.6 87.2 0.96
Social class of originb 54.3 53.8 47.3 45.7 0.79

Symptoms
SANS 1.8 6 0.9 1.5 6 0.8 0.6 6 0.6 0.8 6 0.7 <0.0001
SAPS 0.8 6 0.8 0.6 6 0.8 0.3 6 0.7 0.2 6 0.3 <0.0001
BPRS 31.4 6 7.8 29.8 6 9.3 25.6 6 7.2 25.7 6 6.7 <0.0001
HDS 8.1 6 5.1 10.1 6 8.7 5.1 6 5.1 6.7 6 6.7 0.001

Global neuropsychological functioning
IQ 92.0 6 14.1 90.7 6 13.7 97.4 6 15.9 96.1 6 13.4 0.06
GDS 1.4 6 0.9 1.2 6 0.8 0.8 6 0.8 0.8 6 0.7 <0.0001

aPercent graduating from high school.
bPercent in low-class group.
Note: SAPS, Scale for the Assessment of Positive Symptoms; SANS, Scale for the Assessment of Negative Symptoms; BPRS, Brief
Psychiatric Rating Scale; HDS, Hamilton Depression Scale; GDS, Global Deficit Score; IQ was calculated using the formula proposed
by Kaufman et al34 based on the Information and Picture Completion subtests.
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by ability area interaction (for diagnosis main effect:
F(3,206) = 9.49, P < 0.0001; for diagnosis by ability
area interaction with Huynh-Feldt correction:
F(16.42,1127.69) = 1.57, P = 0.067). Descriptive ANOVA
models for each ability area demonstrated significant
group differences (all P values<0.03) on all ability areas,
except for sensory motor speed and visual processing.
Post hoc tests demonstrated that schizophrenia patients
were significantly impaired (P < 0.05, Tukey) on all abil-
ity areas compared with psychotic bipolar patients and
on all ability areas except for verbal ability compared
with psychotic major depressive disorder patients (for
a detailed between-group comparison of individual tests,
see Mojtabai et al24).

NP differences could be a function of current general
intellectual ability (IQ). Importantly, Kremen et al37 have
recently demonstrated that differences in current
NP function in schizophrenia are attributable primarily
to current IQ, rather than IQ trajectory over time. We
therefore repeated the analysis comparing patient groups
while adjusting for potential confounding effects of
current IQ. Linear mixed models controlling for IQ
supported the results described above, despite the fact
that IQ showed significant effects on group differences.
There was a significant effect of diagnosis (F(3,226.88)
= 3.15, P = 0.026) and no significant diagnosis by ability
area interaction (F(21,1558.80) = 1.39, P = 0.11). Univar-
iate analysis of covariance for each ability area demon-
strated significant group differences only for verbal
and visual memory, executive functions, attention and
processing speed, and language ability areas (all P values
<0.046). Post hoc tests demonstrated that schizophrenia
patients were significantly impaired (P < 0.05, Tukey)
on verbal memory, executive functions, attention and
processing speed, and language ability areas compared
with psychotic bipolar patients, but only on verbal
memory and attention and processing speed ability areas

compared with psychotic major depressive disorder
patients.

Association with Symptom Severity

For schizophrenia, performance on the NP tests was not
associated with BPRS, SAPS, or HDS total scores across
ability areas (none of the correlation coefficients were sta-
tistically significant). Correlations between NP impair-
ments and SANS total scores ranged between �0.21
and �0.38 (all P values <0.05). Similar results were ob-
served for psychotic bipolar disorder patients (Pearson
correlation coefficient with BPRS, SAPS, SANS, and
HDS range:�0.43 to 0.23, 8P values<0.05). Correlation
coefficients between BPRS, SAPS, SANS, andHDS total
scores and NP impairment ranged between �0.39 and
0.16 for psychotic major depression (only 2 P values
<0.05). Due to the very small sample size, correlations
with BPRS, SAPS, SANS, and HDS total scores and
the various cognitive ability areas were not calculated
for schizoaffective disorder. In a previous publication,
we demonstrated that medication status (receiving psy-
choactive medications at the time of testing) was not
associated with NP performance.24

Prevalence Rates of NP Impairment

Of the 94 persons with schizophrenia, 77 (81.9%) were
classified as neuropsychologically impaired using the
GDS criterion. The rate of impairment (84.0%) was sim-
ilar when the CSCI criterion was applied. The lowest rate
of impairment was observed for the IPR criterion (54.3%)
(figure 2). A similar hierarchy characterized by highest
rates of impairment when GDS or CSCI criteria are

Fig. 2. Rates of neuropsychological impairment as a function of
applied criteria in schizophrenia, schizoaffective, psychotic major
depressive disorder, and psychotic bipolar patients. GDS, Global
Deficit Scoredichotomizedas lower thanorgreater andequal to0.5;
CSCI 1SD, Clinically Significant Cognitive Impairment with cut-
off corresponding to 1SD below norms on at least 2 ability areas;
IPR, Individual ProfileRating, dichotomized to severe or abnormal
versus borderline normal or normal.

Fig. 1. Neuropsychological performance profile of schizophrenia,
schizoaffective, psychotic major depressive disorder, and psychotic
bipolardisorder patients (averagenormalperformance indicatedby
gray line) (raw data is available from the corresponding author).

1026

A. Reichenberg et al.



applied and lowest when IPR criterion in applied was
observed for the other 3 diagnostic groups (figure 2).
Nevertheless, rates of impairment were consistently
lower across criteria among psychotic major depressive
disorder and psychotic bipolar disorder groups (range:
22.9%–58.3% and 35.9%–57.7% for psychotic major
depressive disorder and psychotic bipolar disorder,
respectively).
The rates of NP impairment were significantly differ-

ent between groups across all criteria (all v2(3)>10.89, all
P values<0.01]. Pairwise comparisons demonstrated that
across criteria this was the result of significantly higher
rates of impairment in schizophrenia patients compared
with psychotic bipolar disorder (all v2(1)>4.55, all P val-
ues <0.03) and psychotic major depressive disorder (all
v2(1) >7.96, all P values <0.005). Rates of impairment
were also significantly (P< 0.05) higher in schizoaffective
group compared with psychotic bipolar and major de-
pressive disorder groups.
When all criteria were combined to generate omnibus

impairment criteria, 15% of the schizophrenia group was
classified as neuropsychologically normal across all crite-
ria and 53% was classified as impaired across all criteria.
Among schizoaffective patients, 20% were classified as
neuropsychologically normal across all criteria and
67% as impaired. Among psychotic major depressive dis-
order and psychotic bipolar, patient rates were 40% and
23% and 40% and 35% for normality and impairment,
respectively.

Convergence of Criteria for NP Impairment

In order to examine the consistency of detection of cog-
nitive impairments across diagnostic groups and criteria
for impairment, we compared the convergence in classi-
fication of patients as impaired or normal in each group
for each of the 4 criteria. For this analysis, we used
Cohen’s kappa as a measure of inter-rater agreement.
The results indicated that the GDS and CSCI criteria
had substantial to outstanding convergence across all di-
agnostic groups (kappa = 0.72–1.00). GDS and IPR had
only moderately low convergence in schizophrenia
(kappa = 0.42) but substantial convergence in schizoaf-
fective and psychotic bipolar patients (kappa = 0.67
and 0.74, respectively).

Discussion

The aims of the present study were to compare NP per-
formance between schizophrenia, schizoaffective disor-
der, psychotic major depressive disorder, and psychotic
bipolar disorder, estimate the prevalence of NP impair-
ment using different criteria, and examine the possibility
of NP normality in these disorders. Despite extensive NP
investigations of these disorders, particularly schizophre-
nia, this is the first epidemiological investigation of these

questions simultaneously. Using a well-characterized,
first-admission sample, and on the basis of a comprehen-
sive NP examination, it can be concluded that the 4 di-
agnostic groups vary only minimally in their NP
performance profiles, characterized by common relative
deficits in memory, attention and processing speed, and
executive functions. This supports previous observations
in clinical samples of first-admission and chronic patients
that persons with schizophrenia and mood disorder with
psychotic symptoms have similar relative NP strengths
and weaknesses but that persons with schizophrenia
manifest more severe impairments.12,18,20,21 This may
further suggest similar pathophysiology, possibly involv-
ing frontal lobe circuits, underlying the NP deficits in dif-
ferent psychotic disorders.12

In keeping with prior studies,3,4,6 a substantial propor-
tion of persons with schizophrenia or schizoaffective
disorder were classified as NP impaired. NP impairment
was also common in psychotic affective disorders. Nev-
ertheless, only 2 pairs of classification methods con-
verged well across diagnostic groups: GDS and CSCI.
A third method (IPR) seemed less sensitive to impair-
ments, perhaps due to applying a more stringent crite-
rion. The GDS and CSCI may, however, have a low
threshold for classifying impairment. For example, per-
formance of 1 SD or more below mean on 2 ability areas
is sufficient for a patient to be classified as ‘‘neuropsy-
chologically impaired’’ using the CSCI criterion.3 Be-
cause rates of NP impairment vary depending on the
criteria applied, and convergence across criteria is only
moderate, a careful selection of criteria for NP impair-
ment should be applied to both everyday clinical NP as-
sessment of psychotic persons, as well as for the design
and selection of participants in pharmacological studies
targeting cognition in schizophrenia and other psychotic
disorders.
Despite NP abnormalities, NP normality was detect-

able, even among persons with schizophrenia. In this ep-
idemiological sample, 15% of the schizophrenia group
was classified as neuropsychologically normal across
all criteria. First, this calls into question the concept of
NP impairment as a core feature of schizophrenia. One
potential criterion for a ‘‘core’’ deficit is that it should
be present in all patients.38 Applying this criterion, the
present study argues against NP impairment as a core
deficit. Further supporting this are the results that NP
deficits are qualitatively similar across all psychotic dis-
orders. Second, the existence of such a group of psychotic
persons may have important implications for the efforts
to understand the underlying brain mechanisms of the
disorder. While studying the physiological mechanisms
of persons with schizophrenia who have impaired cogni-
tive functions has the potential of elucidating mecha-
nisms associated with poor performance, studying
persons with schizophrenia with normal cognitive func-
tioning has the potential of identifying unaffected, or
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protective, neural functions,39 justifying further research
in this area.

This study has several strengths. First, the patient
groups were drawn from an epidemiological sample
and are, therefore, representative of the patient popula-
tion. Second, the sample has been particularly well char-
acterized and consensus diagnoses were based on
semistructured interviews. Nevertheless, limitations of
the study should be acknowledged and results should
be interpreted in light of these limitations. The sample
size for the schizoaffective group was small. Second, stan-
dard scores were calculated based on published norms
rather than on NP assessment of a control group of
healthy subjects. However, the individual tests in the
NP assessment battery were selected on the basis of
both relevance to schizophrenia and the availability of
comprehensive norms. Furthermore, the use of norms
in the present study is probably a more ecologically valid
method: Standard NP assessment practice uses identical
methods and relies on available norms, not control sub-
ject groups. Nevertheless, education-adjusted norms
were not available for the majority of tests. Given that
education and NP performance are highly correlated,
estimates of rates of impairment might be biased. How-
ever, diagnostic groups did not differ in level of educa-
tion, suggesting that bias, if exists, should not affect
group comparisons. Fourth, it has been suggested that
deterioration from premorbid levels of intellectual per-
formance may be important in establishing rates of NP
impairment.4,8 Thus, even among the group of patients
who perform within normal limits on the present battery
of tests, there could be undetected impairments or dis-
crepancies between premorbid IQ and current functions.
Although we did not have a reliable measure of premor-
bid intellectual functioning, previous studies4,8 used only
estimates of premorbid intellectual functioning which
may introduce bias. More importantly, Kremen et al37

have demonstrated that differences in current NP func-
tion in schizophrenia are attributable primarily to current
IQ, rather than IQ trajectory over time. Fifth, the meth-
ods for determining individual impairment status assume
that tests that tap the same cognitive function are
grouped together. Although we did not demonstrate
this empirically (ie, using factor analysis), classification
of individual NP measures to ability areas followed com-
mon, well accepted, classifications.32 Sixth, although
there were correlations between NP impairment and
symptoms severity across the different diagnostic groups,
the majority of those were small, indicating that symp-
toms account for only a small proportion of the variance
in NP impairment and cannot explain group differences
in rates of impairments. Finally, this is a study of first-
admission psychotic cases. Previous studies of individual
classification of NP impairment used predominantly
chronic patients.3,4,6 Furthermore, cases were tested
only at one point in time. Thus, although it is not possible

to draw definitive conclusions about rates of impairments
across the life course of psychotic illness, rates of impair-
ment in the present study are within the range previously
reported supporting the validity of individual classifica-
tion methods across duration of illness and effects of
long-term treatment with antipsychotic medications.
In conclusion, in a longitudinal, epidemiological study

of first-admission psychotic patients, we found strong
evidence supporting the notion that differences in NP
performance between schizophrenia and psychotic affec-
tive disorders are largely quantitative. We demonstrated
that NP impairment is common in psychotic affective
disorders but that a significant minority of individuals
with psychotic disorders (including schizophrenia) per-
form within the normal range.
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