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Objective: The study compared the neu-
ropsychological functioning of patients
with first-admission schizophrenia with
that of patients with first-admission psy-
chotic affective disorders.

Method: Data came from the Suffolk
County Mental Health Project, an epi-
demiological study of first-admission
psychotic disorders. Subjects with a diag-
nosis of schizophrenia (N=102) and psy-
chotic affective disorders, including bipo-
lar disorder with psychotic features (N=
72) and major depressive disorder with
psychotic features (N=49), were com-
pared on a battery of neuropsychological
tests administered 2 years after the index

Results: Subjects with schizophrenia per-
formed worse than those with the psy-
chotic affective disorders, even after ad-
justing the results for differences in
demographic characteristics and general
intellectual functioning. The most consis-
tent differences were on tests of attention,
concentration, and mental tracking. The
two psychotic affective disorder groups
were indistinguishable in performance on
the neuropsychological tests.

Conclusions: Even early in its course,
schizophrenia is distinguishable from psy-
chotic affective disorders by global and
specific neuropsychological deficits. These
deficits might contribute to the disability
and poor outcome associated with schizo-

admission.

phrenia in the mid- and long-term course.

(Am ] Psychiatry 2000; 157:1453-1460)

C ognitive impairments are central features of schizo-
phrenia and are related to functional status and other as-
pects of the illness (1). These deficits have been recog-
nized for years but their status as important features of the
disorder has recently received greater attention. Cognitive
deficits in schizophrenia are not completely caused by the
symptoms of the illness or aspects of its treatment, and
they are stable over time across fluctuations in other as-
pects of clinical state (2). Some studies have suggested
that these deficits may be partly responsive to treatment
with novel antipsychotic medications (3), although they
appear to be quite refractory to treatment with conven-
tional agents (4). First-episode patients appear to have
deficits in their functioning that are similar to those seen
in patients with chronic illness (5, 6), although patients
with poor outcome show some signs of deterioration in
cognitive functioning in later life (7).

Although cognitive impairments are common in schizo-
phrenia, they are not specific to this illness. Subjects with
affective disorders also perform worse than normal com-
parison subjects or normative standards on many mea-
sures of cognitive functioning (8-10), as do subjects with
other neuropsychiatric conditions such as head trauma,
cerebrovascular accidents, seizure disorders, and demen-
tia (11). Comparisons of the profile and magnitude of the
cognitive deficits of patients with schizophrenia with
those of patients with other neuropsychiatric disorders
can provide information about potential etiological fac-
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tors and neurobiological substrates of the deficits. For ex-
ample, neuropsychological and neuropathological studies
that discriminate between subjects with Alzheimer’s dis-
ease and those with schizophrenia have suggested that the
cognitive impairments in these illnesses have different bi-
ological substrates (12, 13), as have comparative studies
contrasting subjects with schizophrenia and subjects with
temporal lobe epilepsy (14).

When patients with affective disorders were compared
with patients with schizophrenia, a somewhat contradic-
tory pattern of results emerged. Some reports suggested
that subjects with affective disorders perform better over-
all on neuropsychological tests than subjects with schizo-
phrenia (15). Others found limited differences in per-
formance between the two diagnostic groups (16-24),
especially in subjects with chronic illness or poor outcome
(20). Finally, two studies that distinguished between psy-
chotic and nonpsychotic affective disorders reported sig-
nificant differences between patients with schizophrenia
and those with nonpsychotic affective disorders but not
between patients with schizophrenia and those with psy-
chotic affective disorders (25, 26).

There are many reasons for the disparate results in these
comparisons. In some studies, the subjects with affective
disorders had notably chronic illness or were elderly;
other studies examined young subjects with a relatively re-
cent onset of illness. Some studies included subjects who
were receiving treatment; others, medication-free sub-
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TABLE 1. Neuropsychological Test Scores and Results of Multivariate Analyses Comparing Scores of Subjects With First-
Admission Schizophrenia, Bipolar Disorder, and Major Depressive Disorder 2 Years After the Index Admission

Score

Multivariate Analysis of Variance

Subjects With Schizophrenia

Subjects With Major Versus
Subjects With Bipolar Depressive Schizophrenia Versus Bipolar Combined
Schizophrenia Disorder Disorder Disorder Versus Major Affective
(N=102) (N=72) (N=49) Depressive Disorder Disorders
F (df= F (df=1,
Neuropsychological Function and Test  Mean SD  Mean SD Mean SD 12, 220) p Post Hoc?  221) p
Attention, concentration, and mental
tracking
Trail Making Test (32)
Part A 42.0 18.3 331 16.4 331 10.4 8.31¢° <0.001 B>S,D>S 16.69¢ <0.001
Part B 115.5 64.1 713 392 832 417 16.29¢ <0.001 B>S,D>S 31.02¢ <0.001
Ratio of part B score to part A score 2.8 1.2 23 0.8 2.6 1.0 6.28 <0.01 B>S 10.14 <0.01
Stroop Color and Word Tests (33)
Colord 110.2 81 1118 1.1 1119 0.4 5.84 <0.01 B>S,D>S 11.74 <0.01
Color-word interference 799 227 981 184 942 173 19.15¢ <0.001 B>S,D>S 37.21¢ <0.001
Wechsler Adult Intelligence Scale—
Revised (WAIS-R), digit symbol (32) 69 25 99 29 93 28 29.75¢ <0.001 B>S,D>S 57.89¢ <0.001
Symbol Digit Modalities (11)
Written 37.7 103 493 109 471 135 25.63¢ <0.001 B>S,D>S 50.12¢ <0.001
Oral 433 12.7 56.9 12.6 542 144 25.45¢ <0.001 B>S,D>S 49.69¢ <0.001
Visual reasoning
WAIS-R, picture completion (32) 8.4 2.6 9.7 2.8 9.0 2.5 533  <0.01 B>S 8.86  <0.01
Visual recognition
Test of Facial Recognition (short form)
(32) 44.0 6.0 458 5.6 46.1 5.1 3.39 <0.05 — 6.76 <0.05
Visual memory
Wechsler Memory Scale—Revised
(WMS-R), visual reproduction (32)
Immediate 26.8 86 313 5.8 30.1 7.7 8.37¢  <0.001 B>S 16.01¢  <0.001
Delayed 19.6 104 26.7 9.4 253 9.9 12.05¢ <0.001 B>S,D>S 23.60° <0.001
Verbal memory
WMS-R verbal paired associates (32)
Immediate 14.7 47 176 39 17.0 3.2 11.45¢ <0.001 B>S,D>S 22.17¢ <0.001
Delayed 6.3 1.8 7.0 1.3 7.0 1.3 5.19 <0.01 B>S, D>S  10.40 <0.01
Sentence Repetition (34) 10.1 26 115 26 113 2.2 7.47  <0.01 B>S, D>S  14.76° <0.001
Silly Sentences (11) 12.5 5.6 16.9 5.0 15.8 5.1 16.31¢ <0.001 B>S,D>S 31.10¢ <0.001
WAIS-R, academic verbal abilities (32)
Vocabulary 8.5 29 10.6 2.9 10.1 2.8 11.51¢  <0.001 B>S,D>S 22.26° <0.001
Information 8.2 3.0 99 3.2 9.8 3.2 8.02¢ <0.001 B>S,D>S 16.08° <0.001
Verbal fluency
Controlled Word Association Test (32) 306 11.7 389 1.4 363 120 11.62¢  <0.001 B>S,D>S 21.66¢ <0.001
Manual dexterity
Finger Tapping Test (32)
Dominant hand 432 126 449 9.4 426 7.5 0.84 n.s. — 0.30 n.s.
Nondominant hand 40.5 11.8 426 8.1 41.0 7.1 1.01 n.s. — 117 n.s.

a Controlling for age, gender, race, education, and academic verbal abilities as measured by the WAIS-R Vocabulary and Information tests.
b post hoc comparisons used Scheffé’s test (p<0.05). S=schizophrenia, B=bipolar disorder, D=major depressive disorder. The signs (>, <)

indicate better or worse functioning and not actual scores on the tests.

¢ Result indicates statistically significant difference at the Bonferroni-corrected level of significance (p<0.0025).
470 adjust for an extreme negative skew in the distribution, scores were transformed by using the “reflect and inverse” transformation (35).

jects. Some examined inpatients; others, outpatients. Fi-
nally, some divided the sample of subjects with affective
disorder into groups with major depressive disorder ver-
sus bipolar disorder; others examined heterogeneous
groups. Because subjects with major depressive disorder
and bipolar disorder differed in family history, response to
treatment, course, outcome, and other variables (27), they
may have differed on tests of cognitive functioning as well.

This report compares the performance of subjects with
schizophrenia, psychotic major depressive disorder, and
psychotic bipolar disorder on a comprehensive neuropsy-
chological assessment battery. Several features of this study
are important. The study group was composed exclusively
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of first-admission patients who had psychotic symptoms at
the time of admission. Consensus diagnoses were based on
structured interviews and other information gathered over
the 2-year follow-up in order to make a reliable distinction
between major depressive disorder and bipolar disorder.
Neuropsychological assessment was conducted 2 years af-
ter the index admission. The individual tests in the battery
were selected on the basis of both relevance to schizophre-
nia and the availability of comprehensive norms. Finally,
statistical analyses compared performance both globally
and specifically on individual tests and identified profiles of
performance for subjects with schizophrenia and for sub-
jects with psychotic affective disorders.
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Multivariate Analysis of Covariance?

Schizophrenia Versus
Combined Affective

Schizophrenia Versus Bipolar
Disorder Versus Major

Depressive Disorder Disorders
F (df=2, F (df=1,

214) p Post HocP 215) p
1.66 n.s. — 3.06 n.s.
5.05 <0.01 B>S 9.16 <0.01
2.84 n.s. — 3.15 n.s.
2.32 n.s. — 4.61 n.s.
7.23 <0.01 B>S, D>S 13.84¢ <0.001

12.36¢ <0.001 B>S, D>S 23.04¢ <0.001
9.56¢ <0.001 B>S, D>S 18.27¢ <0.001

10.08¢ <0.001 B>S, D>S 19.43¢ <0.001

1.78 n.s. — 2.31 n.s.
0.98 n.s. — 1.80 n.s.
3.01 n.s. — 5.67 <0.05
3.98 <0.05 B>S, D>S 7.83 <0.01
1.58 n.s. — 2.68 n.s.
0.99 n.s. — 1.89 n.s.
0.59 n.s. — 0.60 n.s.
6.06 <0.01 B>S, D>S 11.08 <0.01
2.93 n.s. — 4.52 <0.05
0.48 n.s. — 0.64 n.s.
1.03 n.s. — 1.90 n.s.

Method

Sample

The sample is part of the Suffolk County Mental Health Project
cohort of consecutive first admissions with a psychotic disorder
drawn from 12 psychiatric facilities in Suffolk County, N.Y., be-
tween September 1989 and December 1995. The inclusion crite-
ria were age 15-60 years, residence in Suffolk County, and clinical
evidence of psychosis. Exclusion criteria were a psychiatric hospi-
talization more than 6 months before the index admission, mod-
erate or severe mental retardation, and inability to speak English
(see reference 28 for more details). The initial response rate was
72%. Overall, 695 individuals who met the inclusion criteria
agreed to participate in the study and were interviewed at base-
line. Written informed consent was obtained from all individuals
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FIGURE 1. Method of Sampling Subjects With First-Admis-
sion Psychotic Disorders in the Suffolk County Mental
Health Project for Participation in a Study of Neuropsycho-
logical Functioning?

Suffolk County Mental Health Project Cohort

695 28
Baseline cohort Excluded (not psychotic)
11
Died
- 42
Refused
581 33

24-month follow-up Lost to follow-up

Sample for Neuropsychological Study

> 182
* Other diagnoses

399
Diagnosed with schizophrenia,
bipolar disorder, or major depressive
disorder with psychotic features

| o 176
* ~ Incomplete or no testing

223
Complete
neuropsychological testing

2 Subjects drawn from consecutive first admissions for psychotic dis-
orders to psychiatric facilities in Suffolk County, N.Y., between Sep-
tember 1989 and December 1995.

after the procedures had been fully explained. After the baseline
interview, subjects were interviewed by phone every 6 months
and through face-to-face contact at 6, 24, and 48 months. At the
24-month follow-up, a battery of neuropsychological tests was
administered.

The derivation of the sample included in the analyses reported
here is presented in Figure 1. The sample was made up of 223 sub-
jects who had a consensus research diagnosis of DSM-1V schizo-
phrenia (N=102), bipolar I disorder with psychotic features (N=
72), or major depressive disorder with psychotic features (N=49)
and for whom we had complete 24-month follow-up interview
data, including all components of the neuropsychological test
battery. Subjects with schizoaffective disorder and schizophreni-
form disorder were excluded from this report.

Instruments

At baseline and at each face-to-face follow-up, subjects were
administered the Structured Clinical Interview for DSM-III-R
(SCID) (29). On the basis of the SCID interviews, medical records
information, and interviews with the subjects’ relatives, consen-
sus research DSM-III-R and DSM-1V diagnoses were reached for
each participant. We used the DSM-1V diagnoses for this study.

In addition, at baseline and at each follow-up, the interviewers
completed a series of rating scales, including the Scale for the As-
sessment of Positive Symptoms (SAPS) (30), which rates severity
of hallucinations, delusions, bizarre behavior, and formal thought
disorder on a 6-point scale, and the Scale for the Assessment of
Negative Symptoms (SANS) (31), which rates severity of affective
flattening, alogia, avolition, anhedonia, and attentional disorder
on a 6-point scale. At the 24-month follow-up, the neuropsycho-
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TABLE 2. Sociodemographic and Psychiatric Characteristics of Subjects With First-Admission Schizophrenia, Bipolar Disor-
der, and Major Depressive Disorder in a Study of Neuropsychological Functioning 2 Years After the Index Admission

Subjects With
Schizophrenia

Subjects With
Bipolar Disorder

Subjects With
Major Depressive

Variable (N=102) (N=72) Disorder (N=49) Analysis
N % N % N % ¥ (df=2) p
Gender 13.56 <0.01
Male 70 69 36 50 19 39
Female 32 31 36 50 30 61
Race 7.86 <0.05
White 72 71 62 86 42 86
Nonwhite 30 29 10 14 7 14
Education 6.28 <0.05
High school 79 77 65 90 39 80
Less than high school 23 23 7 10 10 20
Lifetime substance use disorder? 1.09 n.s.
Yes 46 45 41 57 23 47
No 56 55 31 43 26 53
Median Median Median ¥ (df=2) p
Number of days from first psychotic symptom to first
admission® 294 13 33 40.11 <0.001
Mean SD Mean SD Mean SD F (df=2, 220) p
Status at time of neuropsychological testing
Age (years) 30.2 8.1 30.5 9.8 30.8 9.3 0.07 n.s.
Scale for the Assessment of Positive Symptoms score 0.70 0.75 0.31 0.62 0.18 0.28 14.39 <0.001
Scale for the Assessment of Negative Symptoms score© 1.92 0.84 0.45 0.48 0.69 0.66 107.00 <0.001

a Ascertained by SCID interviews.

b The variable could not be ascertained in all cases. Owing to extreme positive skew, the median test was used.

€ Higher scores indicate more severe symptoms.

logical test battery was administered (the individual tests in the
battery are listed in Table 1). The interviewers, all master’s-level
mental health professionals, were trained by a neuropsychologist
with experience in evaluating severely mentally ill subjects. The
tests were scored by research assistants trained in the standard
procedures for scoring each test. The 24-month follow-up inter-
views, including the neuropsychological assessment, usually took
place in the subjects’ homes.

Data Analysis

Performance on the neuropsychological test battery was com-
pared across the three diagnostic groups by using multivariate
analysis of variance (MANOVA). Because of the unequal size of
the groups, Pillai’s test was used to compare the groups. To con-
trol for the effect of potentially confounding variables, multivari-
ate analysis of covariance (MANCOVA) was used. The alpha level
was adjusted for multiple testing by Bonferroni correction
(p<0.0025). As several of the tests in our battery were highly corre-
lated, discriminant function analysis was used to identify a
smaller number of tests that reliably distinguished among diag-
nostic groups. Tests with significant results (p<0.05) in the MAN-
COVA were included in the discriminant function analysis.

Results

Background and lliness Characteristics

The sociodemographic and psychiatric characteristics
of the subjects are presented in Table 2. Compared to sub-
jects in the two psychotic affective disorder groups, sub-
jects in the schizophrenia group were more likely to be
male and nonwhite. They also had higher levels of both
positive and negative symptoms, were more likely to be
taking medications at the time of testing, and had a longer
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time lag between their first psychotic symptom and first
admission. Subjects with bipolar disorder were more likely
than those with either schizophrenia or major depressive
disorder to be high school graduates. There were, however,
no diagnostic differences in age at the time of testing and
in substance use comorbidity.

Diagnostic Comparisons

Means and standard deviations for the three diagnostic
groups’ neuropsychological test scores are presented in Ta-
ble 1. Overall, there was a statistically significant difference
among the groups in their performance on the neuropsy-
chological tests (Pillai’s test=0.33, F=1.87, df=42, 402,
p<0.01). For 13 of the 21 comparisons, the differences
reached the Bonferroni corrected level of significance
(p<0.0025). The results of the post hoc comparisons re-
vealed that the schizophrenia group did significantly worse
than each of the affective disorder groups. However, there
were no significant differences between the bipolar disor-
der group and the major depressive disorder group. As are-
sult, the analysis was repeated after combining the two af-
fective disorder groups. This second MANOVA also showed
a statistically significant overall difference between the
schizophrenia group and the combined affective disorders
group (Pillai’s test=0.29, F=3.83, df=21, 201, p<0.001). In ad-
dition, the subjects with schizophrenia performed signifi-
cantly worse on the same individual tests in the two-group
comparison as in the three-group comparison.
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Diagnostic Comparisons Adjusting for Covariates

To select covariates, we first examined the relationship
of demographic characteristics to performance on the
neuropsychological tests. These analyses showed that the
following characteristics were associated with neuropsy-
chological test performance: age at the time of testing (Pil-
lai’s test=0.28, F=3.70, df=21, 201, p<0.001), gender (Pillai’s
test=0.39, F=6.15, df=21, 201, p<0.001), race (white versus
nonwhite) (Pillai’s test=0.22, F=2.76, df=21, 201, p<0.001),
and education (Pillai’s test=0.24, F=2.95, df=21, 201,
p<0.001). On the other hand, medication status (receiving
psychoactive medications at the time of testing) (Pillai’s
test=0.14, F=1.50, df=21, 201, n.s.) and whether the physi-
cal conditions of testing were favorable (Pillai’s test=0.13,
F=1.44, df=21, 201, n.s.) were not significantly associated
with neuropsychological performance. Because too few
subjects were abusing substances at the time of testing, we
could not reliably assess the impact of this variable. How-
ever, lifetime substance use disorder was not significantly
associated with performance (Pillai’s test=0.14, F=1.57, df=
21, 201, n.s.). In addition, there was no association be-
tween the interval from the first psychotic symptom to the
first hospitalization (log transformed owing to substantial
positive skew) and neuropsychological performance
(Wilks’s test=0.88, F=1.31, df=21, 193, n.s.).

On the basis of these analyses, age, gender, race, and ed-
ucation were selected as covariates in the MANCOVA.
Scores on the Information and Vocabulary tests of the
WAIS-R were also included as covariates to control for the
effect of general intellectual functioning. Two MANCOVAs
were conducted, one comparing the three diagnostic
groups and the second comparing the schizophrenia
group with the combined affective disorder group (Table
1). The results of the first MANCOVA did not indicate a sta-
tistically significant overall difference between the three
diagnostic groups (Pillai’s test=0.19, F=1.10, df=38, 394,
n.s.). The overall test result for comparison of the schizo-
phrenia and the combined affective disorder groups in the
second MANCOVA, however, was statistically significant
(Pillai’s test=0.15, F=1.84, df=19, 197, p<0.05). Inspection
of the results for the individual comparisons in both MAN-
COVAs revealed that the schizophrenia group had signifi-
cantly worse performance than both affective disorder
groups, considered separately or in combination on mea-
sures of attention, mental tracking, immediate nonse-
mantic verbal memory (Silly Sentences), and delayed vi-
sual memory. As before, the two groups with affective
disorders did not perform significantly differently on any
tests.

Only seven (10%) of the 72 subjects with bipolar disor-
der and three (6%) of the 49 subjects with major depres-
sive disorder, compared with 36 (35%) of the 102 subjects
with schizophrenia, had psychotic symptoms at the time
of testing (x2=24.9, df=2, p<0.001). We thus repeated the fi-
nal MANCOVA for the subjects with no current psychotic
symptoms at 24-month follow-up (N=177). Although the
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overall test comparing the schizophrenia group and the
combined affective disorder group was not significant
(Pillai’s test=0.17, F=1.61, df=19, 151, n.s.), the pattern of
significant findings for individual comparisons (results
not shown) was the same as that reported for the full sam-
ple, presented in Table 1.

Discriminant Function Analysis

Eleven neuropsychological tests were included in the
discriminant analysis, including the WAIS-R Vocabulary
and Information tests, along with the nine tests that
showed a significant difference (p<0.05) between the
schizophrenia group and the combined affective disorders
group in the MANCOVA (Table 1, last two columns). Using
a stepwise method, the final model retained three mea-
sures: Digit Symbol, Symbol Digit Modalities—oral, and
Silly Sentences. One discriminant function that was based
on these three variables accounted for more than 95% of
the between-group variance (Wilks’s lambda=0.75,
p<0.001). The model correctly classified 73% (N=74) of the
subjects with schizophrenia and 75% (N=91) of the sub-
jects with psychotic affective disorders.

Discussion

The major finding of this study was that at 2-year follow-
up, first-admission subjects with schizophrenia per-
formed worse on a number of neuropsychological tests
compared with subjects with psychotic affective disor-
ders, even after the analysis controlled for demographic
variables and general intellectual functioning. Further-
more, the differences appeared to follow a particular pat-
tern, in which subjects with schizophrenia performed
consistently worse on tests of attention, concentration
and mental tracking, visual memory, verbal fluency, and
nonsemantic verbal short-term memory.

Deficits in attention and concentration have been im-
plicated as central deficits in schizophrenia from early
times (36, 37). More recently, Pearlson et al. (38) proposed
involvement of the heteromodal association cortex as the
neurological substrate for a range of neuropsychological
deficits in schizophrenia. The heteromodal association
cortex is a diffuse functional unit that includes intercon-
nected regions in the prefrontal, temporal, and parietal
cortex and subserves a host of higher cortical functions,
including focused attention, working memory, and verbal
fluency. This hypothesis is further supported by the results
of studies linking neuropsychological deficits with nega-
tive symptoms (39, 40). These symptoms are characterized
by deficits in motivation and socialization, functions also
attributed to the heteromodal association cortex system.
Work by Hoff et al. (41, 42) has further suggested that these
neuropsychological deficits—along with negative symp-
toms—are apparent early in the course of schizophrenia
and persist over the long term. Thus, these deficits might
represent trait markers for the illness.
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The specificity of these deficits to schizophrenia was
supported in a magnetic resonance imaging study (43)
comparing subjects with schizophrenia, subjects with bi-
polar disorder, and matched normal comparison subjects.
That study showed reduction in gray matter volume in
heteromodal association cortex regions in schizophrenia
but not in bipolar disorder. Our findings further support
the hypothesis of dysfunction in the heteromodal associa-
tion cortex in schizophrenia by revealing specific deficits
in neuropsychological functions served by this system.

Three neuropsychological tests (Digit Symbol, Symbol
Digit Modalities—oral, and Silly Sentences) explained a
large proportion of the variation in neuropsychological
functioning between the schizophrenia group and the
psychotic affective disorders group. The Digit Symbol is a
test of motor persistence, sustained attention, response
speed, and visuomotor coordination (11). Symbol Digit
Modalities—oral is primarily a test of complex scanning
and visual tracking and is highly correlated with the Digit
Symbol (11). Silly Sentences, a test of immediate non-
semantic verbal memory, assesses the contribution of
meaning to retention (11).

The Digit Symbol test has been administered in three
previous comparative studies (18, 25, 26). In the study by
Morice (18), a comparison of the mean Digit Symbol
scores of chronically ill treatment-seeking subjects with
schizophrenia (mean score=5.7) and with bipolar disorder
(mean score=6.5) was not statistically significant. More-
over, these chronically ill subjects performed worse than
the subjects in the present study. Jeste et al. (25) compared
schizophrenia subjects to psychotic and nonpsychotic de-
pression subjects. All were over 45 years old. The subjects
with schizophrenia and those with psychotic affective
disorders had mean scores of 8.1 and 8.4, respectively,
whereas the performance of the nonpsychotic affective
disorder group was consistent with normative standards.
Finally, Albus et al. (26) compared first-episode schizo-
phrenia subjects to psychotic and nonpsychotic affective
disorder subjects. The researchers combined the Digit
Symbol test, the Stroop Color and Word Tests, and the Trail
Making Tests to form a “visual motor processing and at-
tention” dimension. Although test score means were not
provided, the subjects with schizophrenia scored 2.2 stan-
dard deviations lower on this dimension than the normal
comparison group and 1.4 standard deviation lower than
the nonpsychotic affective group, but only 0.3 standard
deviations lower than the psychotic affective group.

The performance of subjects with bipolar disorder in
the sample described here was indistinguishable from
that of subjects with major depressive disorder. The neu-
ropsychological performance of these groups has rarely
been directly compared. However, given the differences in
the course and clinical outcome of these disorders (27),
one might expect differences in the neuropsychological
functioning as well. Our finding of no difference in the

1458

neuropsychological performance of these two groups
needs to be confirmed in future studies.

The results of this study should be interpreted in light
of its limitations. First, we did not have a normal com-
parison group. However, almost all of the tests in our bat-
tery were well known and had widely available standard
norms. Comparison with these norms in many cases con-
firmed poorer functioning, especially in the group with
schizophrenia.

Second, as presented in Figure 1, 42 subjects refused the
24-month follow-up interview and another 33 were lost to
follow-up. However, except for age, these 75 were not dif-
ferent from the 581 who were successfully followed up in
demographic characteristics, baseline diagnosis, or other
psychiatric variables. Subjects who refused or were lost
were slightly older than those who were contacted (mean
age=33.3 years, SD=10.6, and 29.4 years, SD=9.5, respec-
tively) (t=3.29, df=654, p<0.01).

Third, 176 respondents did not have a complete neu-
ropsychological assessment because they were inter-
viewed by phone or mail, were too disturbed to be tested
during the interview, or failed to complete one or more
components of the assessment. There were few differ-
ences, however, between the 223 respondents who com-
pleted the battery and the 176 who did not. Subjects with
schizophrenia who did not complete the neuropsycholog-
ical evaluation had more severe positive symptoms com-
pared with the subjects with schizophrenia who com-
pleted the battery (SAPS mean score=1.05, SD=0.96, and
0.70, SD=0.75, respectively) (t=2.35, df=143, p<0.05). Fur-
thermore, subjects with bipolar disorder who did not
complete the neuropsychological evaluation had more se-
vere negative symptoms compared to subjects with bi-
polar disorder who completed the battery (SANS mean
score=0.79, SD=0.81, and 0.45, SD=0.48, respectively) (t=
2.60, df=99, p<0.05). A similar result for negative symp-
toms was obtained in comparing subjects with major de-
pressive disorder who completed the neuropsychological
battery with those who did not (SANS mean score=1.42,
SD=1.16, and 0.69, SD=0.66, respectively) (t=2.84, df=58,
p<0.01). However, neither positive symptoms in subjects
with schizophrenia nor negative symptoms in subjects
with bipolar disorder or major depressive disorder were
associated with neuropsychological performance in these
diagnostic groups. Therefore, it is unlikely that exclusion
of these 176 subjects biased the results of comparisons be-
tween diagnostic groups.

Finally, some authors (37, 44) have cautioned that dif-
ferences in psychometric properties of tests make inter-
preting profiles of performance across groups less reliable
than interpreting global differences. Caution is therefore
necessary in interpreting the different patterns of deficits
found in this study. However, it is reassuring that we ob-
tained consistent results across different tests of the same
domains of neuropsychological functioning (e.g., atten-
tion, concentration, and mental tracking). Another con-
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sideration when interpreting the different patterns of test
performance across diagnostic groups is the possibility
that certain abilities or tests for these abilities (in this case,
tests of attention, concentration, and mental tracking) are
more sensitive to global nonspecific deficits than are other
abilities (37).

Conclusions

In the context of the study’s limitations, the results sug-
gest global and specific neuropsychological deficits in
schizophrenia compared to psychotic affective disorders.
These findings add to the growing body of clinical (45) and
neurophysiological (46) evidence supporting a distinction
between schizophrenia and psychotic affective disorders
early in their course. There is some evidence that the neu-
ropsychological deficits in schizophrenia are associated
with concurrent deficits in social and occupational func-
tioning (1, 47). Future analyses need to assess whether
these early neuropsychological deficits contribute to the
poorer mid- and long-term course and outcome of schizo-
phrenia as well. Such knowledge might prove valuable in
designing early interventions for schizophrenia and other
psychotic disorders.
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