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Abstract
The severity and profile of cognitive dysfunction in first episode schizophrenia and psychotic
affective disorders were compared before and after antipsychotic treatment. Parallel recruitment of
consecutively admitted study-eligible first-episode psychotic patients (30 schizophrenia, 22 bipolar
with psychosis, and 21 psychotic depression) reduced confounds of acute and chronic disease/
medication effects as well as differential treatment and course. Patient groups completed a
neuropsychological battery and were demographically similar to healthy controls (n=41) studied in
parallel. Prior to treatment, schizophrenia patients displayed significant deficits in all cognitive
domains. The two psychotic affective groups were also impaired overall, generally performing
intermediate between the schizophrenia and healthy comparison groups. No profile differences in
neuropsychological deficits were observed across patient groups. Following 6-weeks of treatment,
no patient group improved more than practice effects seen in healthy individuals, and level of
performance improvement was similar for affective psychosis and schizophrenia groups. Although
less severe in psychotic affective disorders, similar profiles of generalized neuropsychological
deficits were observed across patient groups. Recovery of cognitive function after clinical
stabilization was similar in mood disorders and schizophrenia. To the extent that these findings are
generalizable, neuropsychological deficits in psychotic affective disorders, like schizophrenia, may
be trait-like deficits with persistent functional implications.
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A growing body of literature describes shared aspects of psychopathology, genetics,
neurobiology and treatment efficacy among schizophrenia and psychotic affective disorders
(Berrettini, 2000) (Ivleva et al., 2008) (Murray et al., 2004). Cognitive similarities across these
disorders have also been identified and may result from overlapping alterations to functional
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brain systems and related genetic risk factors (Berrettini, 2000) (Bramon and Sham, 2001)
(Pearlson et al., 1997). However, cognitive dysfunction in psychotic affective disorders has
been reported predominantly in chronic patients during acute episodes (Quraishi and Frangou,
2002) and it remains unclear whether neuropsychological impairments are present at illness
onset, vary with clinical symptomatology, and respond differentially to pharmacological
treatment.

In the schizophrenia literature, there is considerable interest in neuropsychological deficits as
a major cause of functional disability (Green, 2006), a treatment target (Harvey and Cornblatt,
2008), and a phenotype marking familial risk (Berrettini, 2000) (Cannon and Keller, 2006).
Overlapping neuropsychological deficits have been reported in schizophrenia and affective
psychoses (Daban et al., 2006) (Hill et al., 2004a) (Krabbendam et al., 2005) (Reichenberg et
al., 2008) (Schretlen et al., 2007) and in their unaffected relatives (McIntosh et al., 2005)
(Pirkola et al., 2005). These overlapping cognitive deficits as well as persistent cognitive and
functional impairments observed in psychotic bipolar disorder (Dickerson et al., 2004)
(Martinez-Aran et al., 2004) (Tabares-Seisdedos et al., 2008) raise questions about the classic
Kraepelinian model by suggesting more similarities regarding persistent functional deficits
across the disorders.

A related line of work has compared neurocognitive function in psychotic and nonpsychotic
patients with affective disorders. Psychosis in affective disorders has been associated with more
severe neuropsychological dysfunction compared to nonpsychotic variants. For example, more
severe impairments in executive function (Glahn et al., 2007) and spatial working memory
(Glahn et al., 2006) have been observed in bipolar disorder with than without a history of
psychosis. More severe cognitive dysfunction has also been reported in psychotic vs.
nonpsychotic unipolar depression (Grant et al., 2001) (Hill et al., 2004a) (Jeste et al., 1996).

Few investigations have directly compared affective psychoses and schizophrenia in studies
with parallel recruitment of all eligible patients and a broadly focused neuropsychological
battery. Such strategies are needed to assess for neuropsychological profile differences, which
may indicate differentially affected functional brain systems. Some studies directly comparing
schizophrenia and psychotic affective disorders have reported select areas of more severe
neuropsychological impairments in schizophrenia (Badcock et al., 2005) (Mojtabai et al.,
2000) (Reichenberg et al., 2008). However, the preponderance of available evidence suggests
either comparable neurocognitive deficits (Albus et al., 1996) (Hill et al., 2004a) (Jeste et al.,
1996) (Rossi et al., 2000) or somewhat greater global dysfunction in schizophrenia compared
to psychotic affective disorders (Goldberg et al., 1993) (McClellan et al., 2004) (Mojtabai et
al., 2000) (Schretlen et al., 2007).

Given the numerous confounds potentially associated with different course of illness and
medications used to treat schizophrenia and affective disorders, comparing disorder-associated
neuropsychological function in the early course of illness may provide important insight
regarding neuropsychological similarities and differences across these disorders. In addition,
studies comparing cognitive abilities during acute episodes of illness to performance after
treatment initiation and clinical stabilization may shed light on the impact of acute illness on
cognition and deficit persistence across disorders. To our knowledge, no previous investigation
has longitudinally compared neuropsychological performance in unipolar depression with
psychosis, bipolar disorder with psychosis, and schizophrenia in a parallel recruitment study
of first-episode patients. A diverse battery of neuropsychological tests was administered at
baseline while antipsychotic-naïve or after a brief treatment discontinuation. Patients who
completed 6-weeks of treatment (primarily with risperidone monotherapy) were retested to
compare cognitive change at follow-up across the disorders.
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Method
Participants

Consecutive admissions who presented with a recent onset psychotic disorder were recruited
at the University of Illinois Medical Center. Because diagnosis is often unclear during acute
episodes, particularly in first episode psychosis patients, patients were followed clinically for
several months before a consensus diagnosis could be reached. Diagnosis was determined
during multi-disciplinary consensus conferences using all available clinical data including the
Structured Clinical Interview for DSM-IV (SCID). Schizoaffective (all depressed type, n=5)
and schizophrenia patients were pooled for statistical analysis. Healthy individuals with no
history of psychiatric treatment and no Axis I disorder, based on SCID interview, were recruited
from the community. As presented in Table 1, there were no group differences in age, sex,
race, education, parental socioeconomic status (SES), or estimated premorbid intelligence
based on the Reading subtest of the Wide Range Achievement Test (WRAT-III). Although
patient groups were also similar on estimates of current intellectual abilities [F=(2,70)2.21, p=.
12] based on the Wechsler Abbreviated Scale of Intelligence, we selected groups for similarity
on premorbid intelligence estimates to minimize group differences in intellectual potential. No
participant had a known history of neurologic disorder, head injury with loss of consciousness
(> 10 min.), systemic medical disorder affecting brain function, or significant substance abuse
within the preceding 6 months. The study was approved by the University of Illinois
Institutional Review Board. All participants provided written consent or, when appropriate,
verbal and written assent with written parental consent.

Clinical and Neuropsychological Evaluation
Clinical assessment of each patient included the Positive and Negative Syndrome Scale
(PANSS), Hamilton Depression Rating Scale (HDRS), Simpson-Angus scale for
extrapyramidal symptoms, and the global assessment of function (GAF) scale. The
neuropsychological battery included tests of reasoning and flexibility, attention, verbal
memory, face memory, working memory, and processing speed. The tests used to evaluate
these neuropsychological domains, determined on an a priori basis, are listed in Table 2.
Risperidone monotherapy was the preferred treatment for the protocol, but final prescription
and all dosage decisions were made by treating psychiatrists based on clinical considerations.

Medication
Multiple studies have documented the beneficial and adverse neurobehavioral effects of
antipsychotic treatments (Harvey et al., 2000) (Purdon et al., 2000) (Reilly et al., 2007) (Reilly
et al., 2006). Over half (52.1%) of patients in this study were naïve to antipsychotics at
enrollment (13 SZ, 13 BP, 12 PsyDep). In addition to antipsychotic naïve patients, we recruited
patients with either brief recent treatment (acute treatment in an ER, less than one week of
active treatment immediately prior to recruitment) or limited lifetime exposure to antipsychotic
treatment. One patient reported 16-weeks of lifetime antipsychotic treatment, and the
remainder of the previously treated sample had been prescribed antipsychotic medications over
their lifetime for less than three weeks (mean=2.8±2.1 weeks), often with limited treatment
adherence. With the exception of one patient who received a single lifetime dose of risperidone
(1.0 mg) in the emergency room over 48 hours before neuropsychological testing, all patients
were studied after a minimum antipsychotic free period of at least 72 hours. This brief washout
was utilized to reduce acute drug effects at baseline testing, such as sedation, and to permit
diagnostic evaluation, medical work-up and a detailed history before treatment initiation. There
were no significant differences between antipsychotic naïve and previously treated patients in
terms of demographic, clinical, or neuropsychology domain measures.
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Five patients were treated with antidepressants (SSRIs) at baseline testing (SZ=1, BP=2,
PsyDep=2). Six patients with an affective disorder had previously been treated with
anticonvulsants, but those had been tapered and discontinued at least 72 hours before baseline
testing. Four patients were prescribed low dose lorazepam (1-2 mg) as a sleep aid 19-48 hours
prior to baseline testing. Although the half-life for lorazepam is 10-20 hours, the duration of
action is typically 6-8 hours for hypnotic and cognitive effects of single doses (Banen and
Resnick, 1973) (Wyeth, 2002). One patient’s anxiety was sufficiently severe that he was given
1 mg lorazepam prior to leaving the inpatient unit for neuropsychological testing. Given the
low doses, short duration of action, and the likelihood that the negative effects of sleep
deprivation, fatigue, and/or agitation associated with untreated anxiety would more severely
compromise test performance than these rescue medications, these patients were retained for
analysis to maintain sample representativeness.

Follow-up Studies
It is unclear whether cognitive deficits are more persistent after recovery in schizophrenia than
in mood disorders. Longitudinal analyses were undertaken to assess the possibility of
differential response to treatment and clinical stabilization. With the exception of the alternate
form of the CVLT-II, the same neuropsychological tests were administered at follow-up. The
retention rate from baseline to the 6-week follow-up testing was similar for the patient groups
(59.7%) and healthy participants (55.8%), however the affective groups (BP=14, PsyDep=9)
had a marginally lower retention rate (χ2 =2.94, p=.09) that those in the schizophrenia group
(22 of 30). Treatment nonadherence is a major challenge facing clinicians treating first-episode
psychotic disorders (Coldham et al., 2002) and the primary reason for drop-outs in this study.
Within each diagnostic group, no significant differences in age, parental SES, estimated
premorbid intelligence, and baseline global neuropsychological performance were found
between participants who completed baseline and follow-up neuropsychological assessments.

Treatment with antipsychotic medications was initiated or resumed shortly after
neuropsychological testing. Risperidone was the first line treatment (mean dose=2.65± 1.72
mg). Only three patients (SZ=2, BP=1) who completed both pre and post-treatment assessments
were prescribed a different antipsychotic prior to follow-up testing, with deviations from first
line treatment based on the clinical judgment of the treating physician. Seven patients (SZ=5,
BP=1, PsyDep=1) were prescribed benzotropine (mean=1.5± 0.87 mg) for extra-pyramidal
symptoms (and did not differ cognitively from the remainder of the patient sample); and three
patients (BP=2, PsyDep=1) were also prescribed a mood stabilizer. Six patients (SZ=1, BP=1,
PsyDep=4) received SSRI treatment during the 6-week treatment period, including the four
patients already treated with SSRIs at baseline who continued treatment throughout the study
period.

Data Analysis
To provide a standard metric for comparison across neuropsychological tests and domains,
scores were standardized (z-score) to the baseline performance of the healthy comparison
group. To meet the assumptions for parametric analysis, baseline healthy comparison
neuropsychological variables were assessed for normality of distribution by calculating two-
tailed tests of skewness and kurtosis. Non-normal distributions were normalized using natural
log, square, or cubic transformations. Examination of specific test scores revealed some
extreme scores and, consistent with previous reports (Saykin et al., 1994) (Hill et al., 2004b),
several subjects (SZ=9, BP=7, HC=2, PsyDep=4) had scores truncated to z=-4.0 on at least
one test variable. Following normalization and truncation, scores for each of the six
neuropsychological domains were computed as the mean of test scores comprising each
function (Hill et al., 2004a). A composite of global neuropsychological function was computed
as the mean of the six z-transformed domain scores and compared across groups using one-
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way ANOVA. Potential profile differences were assessed with two-way repeated measures
MANOVA in which neuropsychological domain (processing speed, reasoning and flexibility,
attention, verbal memory, face memory, working memory, attention) was the within subjects
factor and diagnosis (HC, SZ, BP, PsyDep) was the between subjects factor. Due to unequal
cell size, Pillai’s test was used for both univariate and multivariate ANOVA. Demographic
variables were not used as covariates due to the lack of group differences on these measures.

Results
Clinical Ratings

Age of first contact with the mental health system was similar across patient groups [F(2,37)
=1.06, p=.36], as was time from psychosis onset to study enrollment [F(2,67)=2.16, p=.12].
Patients with bipolar disorder had lower negative symptom ratings and the psychotic depression
patients endorsed significantly more depressive symptoms and fewer positive symptoms of
psychosis (see Table 1). There were no significant patient group differences regarding length
of previous employment [F(2,67)=0.37, p=.69] or highest occupation level [χ2(2)=2.67, p=.
26]. Following 6-weeks of treatment patients showed clinically and statistically significant
reductions in PANSS positive [F(1,42)=48.18, p<.001], negative [F(1,42)=8.38, p<.01], and
overall psychiatric symptoms [F(1,42)=51.88, p<.001] as well as fewer depressive symptoms
[F(1,42)=59.98, p<.001].

Neuropsychological Studies
Global neuropsychological performance differed significantly across diagnostic groups [F
(3,110)=15.03, p<.001]. Simple contrasts among groups, using a Hochberg correction
(Hochberg, 1988) for multiple comparisons, revealed that all patient groups were impaired
relative to healthy individuals. Furthermore, the schizophrenia group displayed more severe
impairment than the psychotic bipolar group on the generalized neuropsychological composite
score (Figure 1).

Profile Comparisons
A repeated measures MANOVA was used to test for differences in neuropsychological profiles
across disorders. Results indicated a significant main effect of diagnosis [F(3,97) =14.44, p<.
001], a marginal but nonsignificant difference in performance deficits across
neuropsychological domains [F(5,93) =2.23, p=.06], and a nonsignificant diagnosis by
neuropsychological domain interaction indicating no difference in profiles of
neuropsychological deficits across participant groups [F(15,285) =0.67, p=.81] (Figure 2).
Given the effect of diagnosis and the marginal significance of deficits across
neuropsychological domains, univariate ANOVA were conducted separately on each
neuropsychological function in an exploratory manner to identify any domains where patient
group differences might be suggested (Table 3). After controlling for multiple comparisons
using the Hochberg approach (Hochberg, 1988), the only patient group differences revealed
by simple contrasts were less severe deficits for verbal memory and reasoning and flexibility
in psychotic bipolar disorder compared to schizophrenia.

Follow-up – Treatment effects
All patient groups showed significant clinical improvements at follow-up on PANSS Total,
PANSS Positive, and GAF scores (see Table 1). While all patient groups reported fewer
depressive symptoms at follow-up [main effect of time F(1,39)=124.35, p<.001], the psychotic
depression group showed greater reductions [time by diagnosis interaction F(2,39)=9.62, p<.
001]. The schizophrenia group showed significant reductions in negative symptoms at follow-
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up [F(1,18)=8.91, p=.008], but there was no significant change in negative symptom ratings
for affective disorder groups over time.

Contrasting neuropsychological performance before and after acute treatment using repeated
measures MANOVA indicated significant main effects of time [F(1,56)=16.12, p<.001],
diagnosis [F(3,56)=15.54, p<.001], and neuropsychological domain [F(5,52)=2.47, p=.04], but
no significant interaction terms. The significant main effect of time, combined with a
nonsignificant time by diagnosis interaction [F(3,56)=0.17, p=.92], indicate that the
combination of practice effects, drug treatment and clinical stabilization in the patient groups
were no greater than practice effects alone in the healthy comparison group (Figure 3).
Similarly, the nonsignificant domain by group by time interaction provides no evidence for
differential improvement over time or across neuropsychological domains in the patient
groups.

Discussion
This study is the first to compare demographically similar groups of first episode schizophrenia
patients with first episode psychosis unipolar and bipolar affective disorder patients across a
wide range of neuropsychological tests. Importantly, the groups were assessed with minimal
acute, chronic and differential drug treatments, evaluated using the same battery of tests,
studied in parallel with a healthy comparison group, and there were no group differences in
age, sex, education, premorbid intellectual abilities, and parental SES. Furthermore, our
recruitment strategy identified all suitable patients regardless of disorder, rather than
comparing independently ascertained and recruited samples. Finally, a uniform treatment
approach emphasizing monotherapy with the second generation antipsychotic risperidone was
utilized to minimize confounds related to differential treatments across affective and
nonaffective disorders.

Modest and nonsignificant improvement in neuropsychological status was observed after
treatment across patient groups despite dramatic changes in mood state from acutely ill to
clinically stable. That is, analysis of follow-up data after 6-weeks of primarily risperidone
monotherapy failed to reveal greater improvement in the affective disorder groups relative to
the schizophrenia group and no patient group showed greater improvement than practice effects
observed in the healthy comparison group. To the extent that these patient samples represent
their respective disorders, these findings suggest that, like schizophrenia, neuropsychological
deficits in psychotic affective disorders may be persistent and an ongoing cause of disability
in affective disorders with psychosis.

Baseline Profile Similarity and Severity Differences
Consistent with prior neuropsychological studies (Bilder et al., 2000) (Gur et al., 2001) (Hill
et al., 2004b) (Reichenberg et al., 2008), the schizophrenia group displayed a profile of
generalized dysfunction relative to demographically similar controls at baseline. Global
neuropsychological deficits relative to controls in the two affective disorder groups were
statistically comparable and intermediate between the healthy and schizophrenia groups. There
was no evidence for differential profiles of neuropsychological dysfunction between the
schizophrenia group and patients with psychotic affective disorders. A similar constellation of
neuropsychological abilities, and by inference their relevant brain systems, appear to be
disrupted across these psychotic disorders (Albus et al., 1996) (Jeste et al., 1996) (Mojtabai et
al., 2000) (Schretlen et al., 2007) , yet the degree to which these systems are impacted may be
more severe in schizophrenia.

The pattern of comparable neuropsychological profiles with variable level of deficit observed
in our previous comparison of first-episode schizophrenia and unipolar psychotic depression
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(Hill et al., 2004a), was replicated and extended in this study with an independent sample. In
both studies, effects of chronic illness and differential chronic drug treatment across disorders
were minimized by studying early course patients. Previous studies, typically with chronic
patients, have reported more severe impairments in schizophrenia compared to affective
disorders, but qualitatively similar neuropsychological profiles (Albus et al., 1996)
(Reichenberg et al., 2008) (Schretlen et al., 2007), particularly for psychotic affective disorders
(Jeste et al., 1996) (Mojtabai et al., 2000). In the present study, the similarity of profiles was
further supported by post hoc analyses in which the only significant patient group differences
observed were less severe verbal memory and reasoning and flexibility impairments in the
bipolar disorder group than in schizophrenia.

Stability of Neuropsychological Abilities across Psychotic Disorders
The classic Kraepelinian model of dementia praecox and manic-depression conceptualized the
cognitive deficits in schizophrenia as being more severe and trait-like than in mood disorders.
The present findings are consistent with that model. However, the Kraepelinian model also
proposed considerably more differentiation of the disorders in terms of the persistence of these
deficits than is evident in the present data. Early support for the Kraepelinian model came from
studies comparing schizophrenia to mood disorders without separating psychotic from
nonpsychotic affective disorder patients. Persistent cognitive impairments in patients with
affective disorders and no history of psychosis appear to be modest (Grant et al., 2001).

Studies investigating the stability of cognitive dysfunction in affective disorders during and
after psychotic episodes are rare and available data with adults with chronic bipolar disorder
(Balanza-Martinez et al., 2005) and pediatric bipolar disorder (Pavuluri et al., 2008) suggest
persistent deficits. The present study longitudinally compared adults with first-episode
psychotic bipolar disorder onward against two additional first episode psychosis groups to find
that performance improvements over time (reflecting the combined effects of practice,
medication and clinical stabilization) did not exceed practice effects alone in the healthy
comparison sample or differ from improvement in the other disorders. The observation of
modest change in the schizophrenia sample is consistent with previous studies reporting that
cognitive change in first-episode schizophrenia patients, following pharmacological treatment
and clinical stabilization, was both modest (Keefe et al., 2007) and on par with practice effects
observed in demographically similar healthy comparison groups (Goldberg et al., 2007) (Hill
et al., 2004b). With appropriate regard for inferential limitations imposed by the small sample
sizes, significant attrition in the follow-up study, and the lack of longer follow-up, the present
findings point to persistent cognitive deficits in psychotic affective disorders that are not
significantly altered by acute therapy and clinical stabilization. The stability of these deficits
and the presence of significant neuropsychological deficits in pediatric bipolar disorder
(Pavuluri et al., 2008), raises the possibility, as proposed in schizophrenia, that cognitive
deficits in affective psychotic disorders may be neurodevelopmental in origin (Murray et al.,
2004) and result from a cascade of atypical maturational events that disrupt a wide range of
neurobehavioral brain systems in a relatively static manner into adult life.

To the extent that the present findings generalize to larger samples, the observed similarity of
neuropsychological profiles across psychotic disorders may indicate a final common pathway
of neuropsychological deficits resulting from disorder-related alterations of integrated
functional brain systems. It is possible that the neurobiological features underlying these
deficits have either similar etiological mechanisms or that they represent common behavioral
deficits with different etiologies. Recent reports of similar genetic findings across
schizophrenia and psychotic mood disorders (Bramon & Sham, 2001; Badner & Gershon,
2002), involving cognition related genes, are consistent with at least a partially common
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etiology model, but the degree to which parallel behavioral deficits have similar and differing
etiologies remains a question for future research.

Implications for Treatment
The observation of persistent neuropsychological disturbances in psychotic affective disorders
may indicate a need to broaden interest in neuropsychological deficits both as a cause of
morbidity and as a potential treatment target in psychotic mood disorders to parallel the
developing interest in these areas in schizophrenia. The notion that neuropsychological
dysfunction plays a key role in poor functional outcomes has become widely accepted in the
schizophrenia literature (Green, 2006). While there is an emerging literature linking
neurocognitive deficits in bipolar disorder to reduced functional capacity (Dickerson et al.,
2004) (Martinez-Aran et al., 2004) (Pavuluri et al., 2008) (Tabares-Seisdedos et al., 2008),
very few studies have investigated cognition and functional abilities in unipolar psychotic
disorders of early adult life.

Cognitive deficits have been suggested as treatment targets in schizophrenia based on the
stability of neuropsychological deficits over time, the limited beneficial impact of antipsychotic
treatment on cognitive impairments, and the strong relationship between cognitive deficits and
functional disability. Research along these lines in affective disorders is less established, but
there has been some relevant work with elderly patients (Raskin et al., 2007). The present
findings suggest that efforts to develop cognition enhancing treatments may need to be
considered for psychotic affective disorders as well as schizophrenia. For such efforts to
succeed, more work is needed to establish neurocognitive similarities and differences across
psychotic disorders, to learn about the cause of neurocognitive deficits, and ascertain the
stability of these deficits over lengthier periods and their functional implications.

Limitations
The present study was designed to assess the early course of cognitive dysfunction beginning
with the first episode of psychosis, thus study duration was relatively short and may not detect
differential deterioration that occurs over more extended periods of years or decades. Second,
a high attrition rate is a problem for early course of illness patients as treatment nonadherence
or clinical preference for additional or different treatments (particularly for affective patients)
reduce the number and potentially, the representativeness of patients available for our follow-
up study. As evidenced here, small sample sizes are also an obstacle for this type of research,
particularly the longitudinal component. While it is difficult to make firm conclusion with
small samples, we believe that comparing groups before and after treatment is an excellent
approach to comparing disease and treatment effects on cognition across psychotic disorders
and for addressing questions about the state-dependence of cognitive impairments across
psychotic disorders. In light of the small samples and despite the lack of differences between
drop-outs and completers, additional studies are needed to support the present findings in larger
samples with longer follow-up durations. Furthermore, the generalizability of these findings
may be restricted to psychotic patients who are willing and able to complete
neuropsychological testing prior to treatment initiation and adhere to their prescribed
medication regimen. Finally, although nonparametric comparisons indicated no group
differences in sex distribution, it should be noted that the male to female ratio in the
schizophrenia group was more than double the ratio in other groups. Given the sex difference
on tests of verbal memory and motor speed (Rubin et al., 2008) (Fiszdon et al., 2003) (Sota
and Heinrichs, 2003) (Gur et al., 2001) this ratio may partially account for the discrepancy
between verbal memory and processing speed in the schizophrenia group and, perhaps, the
absence of group differences on face memory. Larger studies are needed to investigate the
impact of gender differences on cognitive deficits across psychotic disorders.
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Concluding Remarks
The present data indicate that neuropsychological dysfunction is present early in the course of
both depression and bipolar disorder with psychosis, and that these deficits appear to be similar
in form, albeit less severe, to those seen in first-episode schizophrenia. Improvement in
neuropsychological performance after acute pharmacologic treatment (typically risperidone
monotherapy) and clinical stabilization was not more robust in patients with affective
psychoses than schizophrenia. For all patient groups, improvement was no greater than the
practice effects seen in the healthy comparison group at retesting. Thus, although further
empirical support is needed, the present findings suggest that all three of the major psychotic
disorders of early adult life are associated with diffuse and persistent neurocognitive
dysfunction. Considering the impact of psychosis on cognition and functional status in general,
these findings may have important clinical implications for prognosis and treatment
development for psychotic affective disorders.

The present findings point to a need for longer term neuropsychological follow-up of early
course patients with psychotic affective disorders to evaluate whether differential persistence
or progressive changes exist over the long-term course of illness compared to schizophrenia.
Second, the findings point to a need for neuroimaging and other approaches to learn more about
potentially unique causes of neuropsychological deficits associated with different psychotic
disorders. Finally, our findings highlight the need for more studies investigating the
relationship between what appear to be persistent neuropsychological deficits and functional
disability in mood disorders with psychotic features to determine whether, like schizophrenia,
cognitive impairment should come into focus as a treatment target for psychotic affective
disorders.
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Figure 1.
Mean z-scores across all neuropsychological domains, reflecting a composite index of
neurocognitive deficit, in groups with schizophrenia, psychotic bipolar disorder and psychotic
unipolar depression at baseline standardized to the matched healthy comparison group.
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Figure 2.
Neuropsychological performance profiles (anchored to normalized baseline performance of
the healthy comparison group) show similar profiles of dysfunction across neuropsychological
domain in the patient groups, albeit differing in severity.
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Figure 3.
Neuropsychological change at the 6-week follow-up, relative to the initial assessment, indicates
similar modest improvement in test scores at follow-up in patient groups and in the healthy
comparison group.
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Table 2

Neuropsychological domains and individual tests comprising each domain with baseline performance by group.

Neuropsychological Domain HC SZ BP PsyDep

Processing Speed
 Trail Making Test: Part A time1 26.12± 8.05 33.58± 21.14 31.18± 13.32 26.47± 7.80
 Controlled Oral Word Association2
  Letters (mean C,F,L) 13.49± 3.43 10.68± 3.54 12.93± 4.69 11.19± 3.46
  Categories (mean animal, fruit) 21.09± 4.50 15.10± 3.57 22.89± 5.53 17.22± 4.51
 Cogtest3: Finger Tapping (dom. hand) 196.5± 31.22 194.9± 28.86 179.7± 29.42 187.3± 28.55
Reasoning & Flexibility
 Trail Making Test: Part B time1 64.16± 24.83 91.36± 37.57 82.71± 43.55 81.71± 34.13
 Penn Conditional Exclusion Test3
  Total Trials 66.67± 27.70 89.55± 31.76 77.95± 28.90 89.78± 24.07
  Category 2 Trials 18.57± 8.18 16.97± 8.25 17.73± 15.09 26.94± 19.28
 Cogtest4 Set Shifting Test
  Reaction Time increase after shift 39.09± 42.06 84.43± 98.19 54.09± 55.50 52.29± 69.10
  Error increase after shift 0.37± 3.26 4.50± 9.49 1.14± 12.24 0.50± 7.50
Verbal Memory
 CVLT-II (raw scores)
  Total Trials 1-5 53.58± 10.59 38.48± 12.00 48.45± 11.67 44.74± 11.50
  Short Delay Free Recall 10.95± 2.83 7.31± 3.59 10.23± 2.71 8.74± 2.56
  Long Delay Free Recall 11.29± 2.87 7.38± 3.64 9.91± 3.41 9.26± 3.02
  Recognition Discriminability 3.24± 0.71 2.45± 0.91 3.10± 0.81 2.83± 0.78
Face Memory
 Penn Face Memory Test3: Imm. Recog 31.74± 3.63 27.77± 4.96 31.27± 3.97 28.94± 5.75
 Penn Face Memory Test3: Delay Recog 33.98± 3.56 30.44± 5.41 31.91± 4.25 32.44± 5.45
Working Memory
 Cogtest4: Spatial Working Memory
  Direct touch distance (mm) 4.11± 1.57 4.46± 2.74 5.59± 2.99 4.39± 2.48
  2 sec Delay Error (mm) 15.03± 4.78 19.56± 5.39 15.79± 5.07 16.68± 5.84
  12 sec Delay Error (mm) 23.28± 8.44 30.44± 11.75 26.66± 10.61 28.28± 9.38
 WMS-III: Digit Span backward (raw) 7.30± 2.37 5.31± 2.29 5.55± 1.79 7.00± 2.85
 WMS-III: Spatial Span backward (raw) 7.47± 2.15 4.93± 1.98 6.36± 2.40 6.26± 1.94
Attention
 Penn CPT3: d-prime 3.13± 1.21 2.12± 1.36 2.18± 1.46 2.18± 1.34
 WMS-III: Digit Span forward (raw) 10.77± 2.51 9.38± 2.34 10.27± 2.75 10.16± 2.63
 WMS-III: Spatial Span forward (raw) 8.33± 2.11 6.72± 2.03 8.09± 2.31 7.53± 2.17

1
Halstead-Reitan Neuropsychological Battery (Reitan and Wolfson, 1993);

2
Multilingual Aphasia Examination (MAE) (Benton AL and Hamsher K, 1976);

3
Penn Computerized Neuropsychological Battery (Gur et al., 2001);

4
Cogtest (Barua P et al., 2002); CVLT-II: California Verbal Learning Test – Second Edition (Delis DC et al., 2000); WMS-III: Wechsler Memory Scale

– Third Edition (Psychological Corporation, 1997).
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Table 3

Results of the baseline univariate ANOVA for each neuropsychological domain to clarify the multivariate effect
of diagnosis.

Neuropsychological Function F df pSignificant Pair-wise Comparisons

Reasoning & Flexibility 9.12 3,110 <.001HC > SZ, PsyDep; BP > SZ
Attention 6.21 3,110 .001HC > SZ
Verbal Memory 9.27 3,103 <.001HC > SZ, PsyDep; BP > SZ
Face Memory 5.38 3,104 .002HC > SZ
Working Memory 10.31 3,109 <.001HC > SZ, BP
Processing Speed 3.86 3,109 .011HC > SZ

HC = healthy comparison, SZ= schizophrenia, BP = bipolar disorder, PsyDep = psychotic depression
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