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Objective: The profile of neuropsycho-
logical impairment associated with unipo-
lar psychotic depression remains unclear.
The authors used a neuropsychological
test battery to characterize the neuropsy-
chiatric profile of patients with unipolar
psychotic depression, relative to that of pa-
tients with nonpsychotic unipolar depres-
sion, patients with schizophrenia, and
healthy comparison subjects.

Method: Study subjects included antipsy-
chotic-naive patients with a first episode of
psychotic unipolar depression (N=20), an-
tipsychotic-naive and unmedicated pa-
tients with nonpsychotic unipolar depres-
sion (N=14), antipsychotic-naive patients
with first-episode schizophrenia (N=86),
and healthy volunteers (N=81). Groups
were matched on age, sex, race, educa-
tion, parental socioeconomic status, and
estimated premorbid intelligence. Psy-
chotic patients were followed clinically for
2 years to confirm diagnosis. All partici-
pants completed a standard neuropsycho-
logical battery, including tests of general
intelligence, executive function, attention,

verbal memory, motor skills, and visual-
spatial perception.

Results: Patients with psychotic depres-
sion had a pattern of neuropsychological
dysfunction that was similar to but less
severe than that of patients with schizo-
phrenia. In contrast, patients with non-
psychotic unipolar depression had a neuro-
psychological profile that was similar to
that of healthy individuals but that in-
cluded mild dysfunction on tests of atten-
tion. Neuropsychological test performance
was generally independent of acute clini-
cal symptoms, but some pairwise group
differences were attenuated by covariation
for symptom severity.

Conclusions: The similar neuropsycho-
logical profiles for schizophrenia and
psychotic depression suggest that these
psychotic disorders may have common
pathophysiological features. The dramatic
differences in performance between the
patients with psychotic depression and
those with nonpsychotic depression point
to a marked distinction in neurocognitive
function associated with the expression of
psychosis in depressed patients.

(Am J Psychiatry 2004; 161:996—1003)

Psychotic depression has been distinguished from non-
psychotic depression by its association with poorer pre-
morbid function, longer depressive episodes, less re-
sponsiveness to antidepressant medication, and worse
prognosis (1, 2). Empirical evidence also suggests that,
compared with nonpsychotic depression, psychotic de-
pression is associated with a higher rate of neurobiological
alterations, such as structural brain abnormalities (3-5)
and excessive hypothalamic-pituitary-adrenal axis activ-
ity (6, 7). Yet the neuropsychological profile of psychotic
depression, especially in early and mid-adulthood, has re-
ceived little systematic investigation. Existing data are in-
consistent, often methodologically limited, and poten-
tially confounded by the effects of chronic disease and
exposure to antipsychotic treatments.

One avenue to better understanding of the neurocogni-
tive dysfunction associated with psychotic depression in-
volves comparison with clinically related conditions, par-
ticularly schizophrenia, with which psychotic depression
shares psychotic features, and nonpsychotic depression,
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with which it shares affective symptoms. Prior studies of
patients with nonpsychotic depression have reported ex-
ecutive and attention difficulties (8-11) that are relatively
benign, compared to the diffuse and severe neuropsycho-
logical dysfunction that is often characteristic of schizo-
phrenia (12-14). Whether the neuropsychological profile
of psychotic depression is more similar to one or the other
of these disorders is not known and would have implica-
tions for differential diagnosis, treatment, and prognosis.
A similar pattern of neurocognitive deficits in psychotic
and nonpsychotic unipolar depression would indicate a
relatively benign pattern of cognitive and brain dysfunc-
tion, even when psychotic features accompany unipolar
mood disorders. On the other hand, a neuropsychological
profile of psychotic depression that is more consistent
with that of schizophrenia would suggest common fea-
tures of pathophysiology across these psychotic disorders.
A neuropsychological profile markedly different from
both disorders would provide further support for consid-
ering psychotic depression as a separate diagnostic classi-
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fication and potentially suggest directions for future in-
vestigations of the disorder.

Psychotic depression has been associated with more se-
vere dysfunction affecting a wider range of cognitive abili-
ties than the mild and selective impairments observed in
nonpsychotic depression (8-11). For example, in a previous
study, patients with psychotic depression (N=12) showed
impairments in memory and visual-spatial abilities that
were associated with structural abnormalities found
through magnetic resonance imaging (3). In another study,
patients with psychotic depression (N=46) performed
worse than matched patients with nonpsychotic unipolar
depression (N=34) on measures of verbal and nonverbal
ability, attention, and manual dexterity (15). However, the
majority of participants in both groups were receiving med-
ication at the time of testing, and the effect of past and cur-
rent treatments on cognitive function in this population is
not well understood. To address potential medication ef-
fects, Schatzberg et al. (16) tested subjects after a 2-week
washout period (6 weeks for antipsychotic medications)
and found greater deficits in attention, response inhibition,
and verbal memory for patients with psychotic depression
(N=11), compared to healthy individuals (N=23) and pa-
tients with nonpsychotic unipolar depression (N=32).

Less consistent findings have resulted from investiga-
tions comparing the neuropsychological profiles of pa-
tients with psychotic depression to those of patients with
schizophrenia and bipolar disorder. On measures of atten-
tion, memory, and problem solving, no differences were
found between patients with schizophrenia and a hetero-
geneous group of patients with psychotic and nonpsy-
chotic affective disorders (17). These findings led the au-
thors to conclude that similar cognitive impairments in
schizophrenia and affective disorders represent “a final
common pathway.” However, it is unclear what propor-
tion of the affective disorder group had a history of psy-
chosis and what effect this history may have had on test
performance. Goldberg and colleagues (18) found that
schizophrenia patients scored significantly more poorly in
several cognitive areas, compared with a combined group
of patients with unipolar and bipolar affective illness. Sim-
ilarly, chronic schizophrenia patients performed signifi-
cantly more poorly on neuropsychological tests than pa-
tients with unipolar or bipolar psychotic affective disorder
(19). However, the degree to which these findings can be
attributed to the course of illness or to previous treatment
with psychoactive medication is unclear because most of
the patients were chronically ill and were receiving medi-
cation at the time of testing. In a study that specifically as-
sessed nonverbal problem solving, Rossi et al. (20) found
that patients with chronic psychotic bipolar illness scored
between patients with chronic schizophrenia and healthy
comparison subjects. Other studies have found that pa-
tients with psychotic affective disorder are more compara-
ble to patients with schizophrenia. For example, an inves-
tigation of neuropsychological function in patients with
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first-episode schizophrenia and patients with first-epi-
sode affective disorders found that the schizophrenia pa-
tients performed worse than the affective disorder pa-
tients in some areas but that in other areas the level of
impairment in the schizophrenia patients was similar to
that in the patients with psychotic unipolar and bipolar
depression (21). In a study of older patients, both patients
with schizophrenia and those with psychotic unipolar de-
pression showed greater dysfunction in motor abilities, at-
tention, and learning, compared to patients with nonpsy-
chotic unipolar depression (22). Again, the majority of
participants in these studies were receiving medication at
the time of testing, and there was no clinical follow-up of
first-episode patients to confirm diagnosis.

The lack of consistent findings regarding psychotic de-
pression and other psychiatric disorders may reflect con-
founding variables and methodological limitations. In
many previous studies, group comparisons were poten-
tially confounded by chronic illness, effects of medication
and other treatments, illness severity, and age-related ef-
fects. Methodological limitations have included small
numbers of subjects, lack of healthy comparison groups,
and a focus on limited neuropsychological domains. The
present study was designed to characterize the profile of
neurocognitive dysfunction in psychotic depression by
1) comparing groups of patients with psychiatric disorders
that share the clinical features of either psychosis or de-
pression, 2) assessing patients before any lifetime exposure
to antipsychotic treatment, 3) including longitudinal clini-
cal follow-up to confirm subjects’ diagnoses, 4) evaluating
a broad range of cognitive abilities, 5) including a compar-
ison group of healthy patients, and 6) minimizing potential
confounds by matching all groups demographically.

Method

Subjects

After hospitalization for a first lifetime episode of psychosis,
with no prior antipsychotic treatment, 106 consecutively admit-
ted patients who met the research diagnostic criteria for a psy-
chotic disorder on the basis of the Structured Clinical Interview
for DSM-III-R or DSM-IV (SCID) were recruited at the University
of Pittsburgh Medical Center. Diagnosis was based on clinical
data and was derived by trained raters and experienced clinicians
during multidisciplinary consensus conferences. Scheduled fol-
low-up evaluations at 12 and 24 months confirmed that 20 in-
dividuals met the criteria for unipolar depression with psychotic
features. A diagnosis of a schizophrenia spectrum disorder (schizo-
phrenia [N=71] or schizoaffective disorder [N=15]) was confirmed
for the remaining 86 patients with a first episode of psychosis who
were included in the study. Fourteen patients with nonpsychotic
unipolar depression confirmed by a SCID interview were recruited,
as were 81 healthy individuals from the community who had no
history of psychiatric treatment and no axis I disorder, as con-
firmed by a SCID interview. The patients with psychotic depres-
sion and schizophrenia had no prior lifetime treatment with anti-
psychotic medication. The patients with nonpsychotic unipolar
depression were antipsychotic naive and free of antidepressant
medication for at least 3 weeks before enrollment. Several pa-
tients with psychotic symptoms (N=21) were previously treated
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TABLE 1. Baseline Demographic and Clinical Characteristics of Healthy Comparison Subjects and Psychiatric Patients in
Three Diagnostic Groups in a Study of Neuropsychological Dysfunction in First-Episode Psychotic Depression

Patients With

Patients With

Healthy Patients With Psychotic Nonpsychotic
Comparison  Schizophrenia Depression Depression Significant
Subjects (S2) (PDEP) (NDEP) Pairwise
Characteristic (HC) (N=81) (N=86) (N=20) (N=14) Analysis Comparisons?
Mean SD Mean SD Mean SD Mean SD B df p
Demographic characteristics
Age (years) 29.81 10.62 28,55 9.57 2520 884 29.00 10.11 1.17 3,197 ns.
Education (years) 14.47 207 1338 3.00 13.85 3.76  14.64 244 255 3,197 ns.
Socioeconomic status”
Subject 2.81 1.03 3.27 113 2.94 1.44 3.54 1.27  3.09 3,191 <0.05 HC < SZ, NDEP
Subject’s parents 284 1.07 288 1.20 2.73 1.33 2.69 1.44 0.15 3,189 n.s.
N % N % N % N % X2 df p
Sex 1.88 1 n.s.
Male 45 55.6 53 61.6 9 45.0 7 50.0
Female 36 44.4 33 384 11 55.0 7 50.0
Race 2.66 1 n.s.
Caucasian 51 63.0 47 54.7 13 65.0 12 85.7
African American 28 34.6 36 41.8 5 25.0 2 14.3
Asian/Latino/other 2 2.4 3 35 2 10.0 0 0.0
Dominant hand 1.00 1 n.s.
Right 69 85.2 76 88.3 20 100.0 13 92.9
Left 12 14.8 10 11.7 0 0.0 1 71
Mean SD Mean  SD Mean SD Mean SD F df p
Clinical scale scores
24-Item Hamilton 2112 11.21  25.61 915 2479 7.45 1.80 2,113 n.s.
Depression Rating Scale
Brief Psychiatric Rating 50.74 1099 43.89 11.54 36.3 4.37 10.02 2,109 <0.001 SZ> PDEP, NDEP
Scale
Scale for the Assessment of 9.43 344 5.11 4.55 0.60 1.35 35.01 2,109 <0.001 All groups
Positive Symptoms (23) significantly
different
Scale for the Assessment of 13.39 3.27 11.76 2.75 980 215 7.08 2,108 0.001 SZ > NDEP
Negative Symptoms (24)
Global Assessment of 3151 838 37.00 1041 47.08 9.78 1838 2,111 <0.001 All groups
Functioning Scale significantly
different
Premorbid 1Q (Wide Range 104.74 10.56 99.87 14.23 100.71 17.62 106.67 11.30 2.45 3,189 n.s.

Achievement Test, Revised
reading subtest [25])

4 p<0.05 (pairwise t tests with Bonferroni correction).
b Rated with the Hollingshead Index of Social Position.

with antidepressant medications and were free of those agents for
more than 6 weeks on average. Treatment with antipsychotic or
other medications was initiated after administration of the neu-
ropsychological battery. All participants had no known history of
neurologic disorders or of substance dependence or abuse within
6 months, no psychiatric disorders other than those previously
specified, and no history of head injury with loss of conscious-
ness, other medical disorders that may affect brain function, or
recent/current ECT or treatment with anticonvulsants or benzo-
diazepines. Verbal and written consent were provided by all par-
ticipants, and the study was approved by the University of Pitts-
burgh Institutional Review Board.

All groups were matched demographically on age, sex, and pa-
rental socioeconomic status, as measured with the Hollingshead
Index of Social Position. Demographic and clinical data are sum-
marized in Table 1. Analysis of demographic information revealed
that the healthy comparison subjects had higher personal socio-
economic status, compared to the nonpsychotic unipolar depres-
sion and schizophrenia groups. However, there were no statisti-
cally significant group differences for mean estimated premorbid
intelligence level, as measured by the Wide Range Achievement
Test, Revised reading subtest (25).
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Clinical and Neuropsychological Evaluation

Participants in the three psychiatric groups underwent diag-
nostic examination with the SCID. The severity of their psychiat-
ric symptoms was rated with the the 24-item Hamilton Depres-
sion Rating Scale, the Brief Psychiatric Rating Scale (BPRS), the
Scale for the Assessment of Positive Symptoms (SAPS) (23), and
the Scale for the Assessment of Negative Symptoms (SANS) (24).
The Global Assessment of Functioning Scale (GAF) score (DSM-
III-R, p. 12; DSM-1V, p. 32) was obtained as part of the SCID. Of the
20 participants with psychotic depression, 80% (N=16) displayed
mood incongruent psychotic features.

All participants completed a standard neuropsychological bat-
tery before beginning treatment with antipsychotic agents. At the
time of testing, the examiners were unaware of the patients’ diag-
noses, which typically had not yet been determined. The battery
included tests of general intelligence, executive function, atten-
tion, verbal memory, visual memory, motor skills, and visual-spa-
tial perception. The tests used to evaluate function in each of
these neuropsychological domains, determined on an a priori ba-
sis, are listed in Table 2.
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TABLE 2. Test Battery Used to Assess Neuropsychological
Performance in First-Episode Psychotic Depression

Neuropsychological Domain and Constituent Items Alpha?

Executive function 0.85
Wisconsin Card Sorting Test (26)
Total errors
Percentage of perseverative errors
Percentage of conceptual learning
Stroop Color and Word Test (27) color-word score
Trail Making Test part B (28) time
Controlled Oral Word Association (29) raw score
Attention 0.77
Trail Making Test part A time
Cancellation Test (30)
Symbols
Numbers
WAIS-R Digit Span
WAIS-R Digit Symbol
Verbal memory 0.91
California Verbal Learning Test (31)
Learning trials 1-5
Short delay free recall
Long delay free recall
Recognition discrimination
Semantic cluster ratio
Visual memory 0.87
Wechsler Memory Scale—3rd ed. (32)
Visual reproduction |
Visual reproduction Il
Motor skills 0.72
Finger Tapping Test (28)
Grooved Pegboard Test (33)
Visual-spatial perception 0.78
Judgment of Line Orientation (29)
WAIS-R Block Design

a Cronbach’s alpha.

Data Analysis

To provide a standard metric for comparison across neuropsy-
chological tests and domains, test scores were standardized (by
using z scores) to the performance of the healthy comparison
group. To meet the assumptions for parametric analysis, each of
the neuropsychological variables was assessed for normality of
distribution by calculating two-tailed tests of skewness and kur-
tosis. The scores for both the Judgment of Line Orientation and
California Verbal Learning Test recognition discrimination were
negatively skewed in a manner that was not amenable to normal-
ization by using routine transformations. For these two scores
only, non-normalized reference means and standard deviations
were computed by using the model of a one-tailed z distribution.
Outliers resulted in nonnormal distributions for the percentage of
perseverative errors on the Wisconsin Card Sorting Test, the Trail
Making Test part B, the Wechsler Memory Scale—3rd ed. delayed
visual reproduction test, the bilateral Finger Tapping Test, and the
dominant-hand Grooved Pegboard Test. The distribution of these
variables normalized when the outliers were omitted, and the z
scores were computed by using the normalized distribution. Ex-
amination of individual variable scores revealed some extreme
scores (five to eight standard deviations below the mean) that
were truncated to z=-5.0 to avoid undue influence of outliers.
After normalization and truncation, scores for each neuropsy-
chological function were computed as the mean of the variables
that compose each function (14, 34). Specifically, summary mea-
sures were calculated for executive function, attention, verbal
memory, visual memory, motor skills, and visual-spatial percep-
tion. A composite of global neuropsychological function was
computed as the mean of all six summary scores.

To assess group differences in neuropsychological function,
one-way analysis of variance (ANOVA) was conducted by using
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FIGURE 1. Global Neuropsychological Performance of
Healthy Comparison Subjects and Patients With Nonpsy-
chotic Depression, Psychotic Depression, and Schizophrenia?
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2 Healthy comparison subjects: mean=<-0.01 (SD=0.52); patients
with nonpsychotic depression: mean=<0.01 (SD=0.47); patients
with psychotic depression: mean=-0.59 (SD=0.91); patients with
schizophrenia: mean=-0.95 (SD=0.86).

the global composite scores. In the presence of group differences
in global neuropsychological function, simple pairwise group
contrasts were conducted to clarify group differences. To assess
potential profile differences among groups, two-way repeated-
measures multivariate analysis of variance (MANOVA) was con-
ducted with neuropsychological function (executive function, at-
tention, verbal memory, visual memory, motor skills, and visual-
spatial perception) as the within-subjects factor and diagnostic
group (schizophrenia, psychotic depression, nonpsychotic de-
pression, and healthy comparison) as the between-subjects vari-
able. Because of unequal cell size, Pillai’s test was used to com-
pare the groups. Significant interactions were clarified by using a
series of univariate ANOVAs for each neuropsychological func-
tion. To maintain acceptably low type I error rates, we employed a
conservative approach to a priori planned analyses by utilizing
Bonferroni corrections for simple contrasts and post hoc group
comparisons. The unequal group sizes may have differentially in-
fluenced power, particularly for comparisons involving the two
groups of depressed patients, and the probability of type II error
is unclear. Demographic covariates were not used during analysis
of neuropsychological performance because the groups did not
differ significantly in age, sex, education, parental socioeconomic
status, or premorbid intelligence.

Results

Clinical Features

Compared to the two groups with unipolar depression,
the schizophrenia group was rated as having more posi-
tive symptoms of psychosis and lower global (daily) func-
tioning (Table 1). Negative symptom ratings were greater
for the schizophrenia patients than for the patients with
nonpsychotic depression. There was no difference in the
severity of negative symptoms between the schizophrenia
group and the psychotic depression group.
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FIGURE 2. Performance in Six Neuropsychological Domains of Healthy Comparison Subjects and Patients With Nonpsy-

chotic Depression, Psychotic Depression, and Schizophrenia
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Neuropsychological Comparisons

To assess the possibility that neuropsychological differ-
ences existed between the 15 patients with schizoaffective
disorder and the remaining participants in the schizophre-
nia group, a two-way repeated measures MANOVA was
conducted (group [schizoaffective disorder versus schizo-
phrenia] by neuropsychological domain). The results
showed no omnibus difference in neuropsychological
performance between the subjects with schizoaffective
disorder and those with schizophrenia (F=0.93, df=1, 83,
p>0.05). Thus, data for the schizoaffective disorder patients
and schizophrenia patients were pooled in the following
analyses, consistent with the a priori data analytic plan.

Global neuropsychological performance differed signif-
icantly among the diagnostic groups (F=25.76, df=3, 197,
p<0.001) (Figure 1). Simple contrasts among groups made
with a Bonferroni correction revealed that global perfor-
mance was significantly better for the healthy partici-
pants, compared to the schizophrenia and psychotic de-
pression groups. Schizophrenia patients also performed
significantly worse overall, compared to the patients with
nonpsychotic depression. The results of a repeated-mea-
sures MANOVA to clarify differences in global neuropsy-
chological function are illustrated in Figure 2. Significant
main effects were found for both diagnosis (F=26.6, df=3,
196, p<0.001) and neuropsychological function (F=5.93,
df=5, 192, p<0.001), as well as for the interaction of diagno-
sis and neuropsychological function (F=2.54, df=15, 582,
p=0.001). Univariate ANOVAs were conducted separately
for each neuropsychological function to clarify the two-
way interaction (Table 3). With the exception of having
lower attention scores than the healthy comparison sub-
jects, the patients with nonpsychotic depression per-
formed similarly to the healthy comparison group in all
areas. The schizophrenia patients performed more poorly
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than the healthy participants in all domains and more
poorly than the patients with nonpsychotic depression in
all domains but attention. Significantly impaired perfor-
mance was noted for the patients with psychotic depres-
sion, relative to the healthy participants, in all areas but
verbal memory and visual-spatial perception. The pa-
tients with psychotic depression performed more poorly
than their nonpsychotic counterparts in visual memory
and visual-spatial perception. The psychotic depression
and schizophrenia groups differed only on measures of ex-
ecutive function and attention.

As Table 1 shows, several group differences were noted in
clinical symptoms. To assess the potential effect of clinical
state on neuropsychological performance, correlations
were computed among clinical variables and each of the
six neuropsychological domains. Despite differences in the
severity of positive symptoms among the patient groups,
no relationship was found between SAPS scores and neu-
ropsychological performance in any domain for any clini-
cal group. Similarly, no relationship between GAF scores
and neuropsychological performance was found for any
patient group. A significant negative correlation was found
between SANS scores and executive function for schizo-
phrenia patients (r=-0.35, df=83, p=0.001). Among patients
with psychotic depression, BPRS scores were significantly
correlated with global neuropsychological performance
(r=-0.52, df=17, p<0.05), visual memory (r=—0.57, df=17, p=
0.01), motor skills (r=-0.46, df=17, p=0.05), and visual-
spatial perception (r=—0.56, df=17, p<0.05).

To examine the extent to which profile differences
among clinical groups could be attributed to the level of
overall psychiatric (BPRS) or negative symptoms (SANS),
univariate ANOVAs were rerun with covariation of BPRS
and SANS scores to analyze the significant clinical group
contrasts reported in Table 3. For executive function, the
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TABLE 3. Performance in Six Neuropsychological Domains? of Healthy Comparison Subjects and Patients With Schizophrenia,

Psychotic Depression, and Nonpsychotic Depression

Patients With

Patients With

Healthy Psychotic Nonpsychotic
Comparison Patients With  Depression Depression
Subjects (HC)  Schizophrenia (PDEP) (NDEP) Significant Pairwise

Neuropsychological (N=81) (SZ) (N=86) (N=20) (N=14) Analysis ComparisonsP

Domain Mean SD  Mean SD Mean SD Mean SD F df p Difference p

Executive function <-0.04 072 -120 097 -0.75 1.18 -0.38 0.80 24.22 3,197 <0.001 PDEP>SZ <0.05
HC > PDEP; NDEP >SZ <0.01
HC>SZ <0.001

Attention <-0.01 058 -094 095 -041 0.87 -056 0.88 19.15 3,197 <0.001 HC> PDEP <0.05
HC > NDEP; PDEP >SZ <0.01
HC>SZ <0.001

Verbal memory <-0.01 085 -0.73 117 -0.28 0.89 0.19 0.72 8.75 3,197 <0.001 NDEP>SZ <0.01
HC>SZ <0.001

Visual memory -0.02 099 -139 156 -1.00 1.62 0.25 0.90 17.74 3,197 <0.001 HC>PDEP; NDEP>SZ; <0.01

NDEP > PDEP

HC>SZ <0.001

Motor skills -0.02 0.75 -0.69 1.18 -0.57 1.09 -0.09 0.64 834 3,197 <0.001 HC>PDEP; NDEP>SZ <0.01
HC>SZ <0.001

Visual-spatial <-0.01 087 -0.75 151 -0.53 1.21 0.47 0.68 7.67 3,196 <0.001 NDEP > PDEP <0.05

perception HC > SZ; NDEP > SZ <0.001

4 Mean composite of z scores are reported.

b Simple deviation pairwise t tests (least significant differences method).

schizophrenia patients no longer differed from the pa-
tients with nonpsychotic depression (F=1.35, df=1, 90,
p>0.05) or the patients with psychotic depression (F=3.35,
df=1, 97, p>0.05) when symptom severity was covaried. In
contrast, differences in attention between the schizophre-
nia group and the psychotic depression group were robust
even after the covariation of clinical symptoms (F=5.95,
df=1, 97, p<0.05). For verbal memory, the difference be-
tween the schizophrenia group and the nonpsychotic uni-
polar depression group dissipated when the comparison
controlled for variance in BPRS and SANS scores (F=2.46,
df=1, 90, p>0.05). The patients with nonpsychotic depres-
sion displayed a robust advantage over the schizophrenia
patients in visual memory when clinical symptoms were
covaried (F=6.76, df=1, 90, p=0.01), but their advantage
over the patients with psychotic depression was lost (F=
0.67, df=1, 23, p=0.42). Differences among clinical groups
for visual-spatial perception were robust after covariation
of clinical symptoms: the patients with nonpsychotic uni-
polar depression outperformed both the schizophrenia
patients (F=4.27, df=1, 89, p<0.05) and the patients with
psychotic depression (F=4.08, df=1, 23, p<0.05). Finally,
when the severity of clinical symptoms was covaried, the
patients with nonpsychotic unipolar depression and the
patients with schizophrenia no longer differed on motor
skills (F=2.89, df=1, 23, p>0.05).

Discussion

To our knowledge, this is the first study to provide data
that document the neuropsychological profile of psy-
chotic depression in young adults at the time of the first
episode of illness, before treatment with antipsychotic
medication. Furthermore, the neuropsychological status
of these patients was compared with that of patients with
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other psychiatric disorders that share clinical features
with psychotic depression—first-episode schizophrenia,
which shares the feature of psychosis, and nonpsychotic
unipolar depression, which shares the feature of depres-
sive illness. Visual inspection of the neuropsychological
profiles for those groups, represented in Figure 2, indi-
cates remarkably similar patterns of cognitive dysfunction
in schizophrenia and psychotic depression. Absolute lev-
els of dysfunction for all cognitive areas were less severe
for patients with psychotic depression than for those with
schizophrenia, and statistically significant differences in
attention between those groups were robust after covaria-
tion of symptom severity. In contrast, the cognitive profile
for nonpsychotic unipolar depression differed dramati-
cally from that for psychotic depression and was more
consistent with the cognitive profile for the healthy com-
parison group. The level of performance was generally
lower in psychotic versus nonpsychotic unipolar depres-
sion, and statistically significant differences between
those groups were present for visual-spatial perception.
These data not only provide additional support for psy-
chotic depression as a distinct mood disorder but also
document the considerable neuropsychological morbid-
ity associated with the disorder. Further, the similarity in
the profiles of neuropsychological dysfunction in schizo-
phrenia and psychotic depression suggests that similar,
cognitively relevant brain systems are affected in both
psychotic disorders. Ultimately, while these two psychotic
disorders are likely to result from fundamentally different
mechanisms at the level of molecular processes and syn-
aptic physiology, their similarity at the systems level sug-
gests that the disorders share a final common pathway
(17) in terms of their effect on neurocognitive abilities.

In this study, the potential effects of chronic psychotic
symptoms and the potential acute or chronic effects of an-
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tipsychotic medications were reduced by inclusion of par-
ticipants with psychotic symptoms during their first epi-
sode of psychosis and before antipsychotic treatment. All
groups were also matched for age, sex, education, pre-
morbid intellectual abilities, and parental socioeconomic
status. Consequently, the observed similarities and dif-
ferences in cognitive profiles are not attributable to demo-
graphic features, medication status, premorbid abilities,
or duration of illness. However, differences in clinical
symptoms were observed among the clinical groups (Ta-
ble 1). Although the correlation analysis revealed relative
independence of cognitive performance and clinical state,
covariation of BPRS and SANS scores attenuated some
group differences, particularly the differences in executive
function, verbal memory, visual memory, and motor skills.
These findings offer further evidence that psychotic de-
pression is neuropsychologically more similar to schizo-
phrenia than to nonpsychotic unipolar depression (19-21,
22, 35). The similarity of neuropsychological profiles ob-
served in psychotic depression and schizophrenia, when
considered in conjunction with the results of investiga-
tions assessing psychotic and nonpsychotic bipolar disor-
der patients (17-19, 21), suggests that psychosis may be
related to a similar global neuropsychological dysfunction
regardless of the presence or absence of affective symp-
toms, albeit perhaps a less severe dysfunction in affective
psychotic disorders. Studies that more directly assess neu-
rophysiology and both functional and structural brain ab-
normalities among these groups are warranted to clarify
the underlying similarities and distinctions.

The patients with schizophrenia displayed a profile of
executive, attention, and memory deficits consistent with
previously documented frontal-temporal dysfunction (12—
14). These cognitive impairments are enduring features of
schizophrenia (36-39) that disrupt occupational function
and cause long-term disability (40, 41). The current data
suggest a somewhat less severe clinical manifestation and
level of neuropsychological dysfunction in psychotic de-
pression. However, several questions remain. Is the course
of neuropsychological dysfunction in psychotic depression
similar to that observed in schizophrenia? If the neuro-
psychological dysfunction associated with psychotic de-
pression is enduring, then can cognitive behavior therapy,
psychopharmacologic treatments, or other interventions
reduce neuropsychological or functional deficits?

The mild difficulties in executive function and attention
observed in the nonpsychotic unipolar depression group
were consistent with previous characterizations of depres-
sion that have implicated attention and executive systems
(8-11, 42). Despite the small number of participants with
mood disorders in this study and the need for replication
of the current data, the findings augment the growing sup-
port for the presence of mild disruption of frontal-striatal
circuitry in nonpsychotic depression (43, 44).

In summary, the study found that the neuropsychologi-
cal dysfunction associated with psychotic depression is
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similar in quality and level of dysfunction to that associ-
ated with schizophrenia (when the effects of symptom se-
verity were controlled statistically). On the other hand, the
neuropsychological profile for psychotic depression was
markedly different in shape and severity, compared to that
for nonpsychotic depression. The deficits associated with
psychotic depression were not attributable to previous ex-
posure to antipsychotic medication, chronic disease ef-
fects, potential diagnostic errors at index examination, or
demographic characteristics. Thus, psychosis appears to
be associated with a common profile of diffuse neurocog-
nitive dysfunction, regardless of whether it occurs in the
context of schizophrenia or depression. Additional studies
are needed to assess the long-term stability of neuropsy-
chological impairment in both early- and late-onset psy-
chotic depression, relative to the persistent deficits found
in schizophrenia, and ultimately to identify etiological fac-
tors underlying the systems-level brain disturbance impli-
cated by the neuropsychological data for patients with
psychotic disorders.
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