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Abstract The aims of this study were to examine the nature
and extent of cognitive impairment in first-episode early-
onset psychosis (FE-EOP) soon after their stabilisation and
to search for potential differences according to specific
diagnostic sub-groups of patients. As part of a Spanish
multicentre longitudinal study, 107 FE-EOP patients and 98
healthy controls were assessed on the following cognitive
domains: attention, working memory, executive functioning,
and verbal learning and memory. Three diagnostic catego-
ries were established in the patient sample: schizophrenia
(n = 36), bipolar disorder (n = 19), and other psychosis
(n = 52). Patients performed significantly worse than
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controls in all cognitive domains. The three diagnostic sub-
groups did not differ in terms of impaired/preserved cogni-
tive functions or degree of impairment. FE-EOP patients
show significant cognitive impairment that, during this early
phase, seems to be non-specific to differential diagnosis.
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Introduction

Cognitive deficits, considered as an inherent feature to psy-
chosis, have been consistently described in adult-onset
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patients [10]. On the contrary, the search for a cognitive pat-
tern of deficits in early-onset psychosis (EOP) (first psychotic
symptoms before 18 years of age; [16]) is limited. Preliminary
findings in early-onset schizophrenia patients have replicated
deficits in the same cognitive domains as those described in
adult-onset schizophrenia (attention, working memory,
executive functioning, and learning and memory) [4, 6, 7, 17,
19, 22, 25]. However, it is unclear whether the nature (pre-
served vs. impaired functions) and extent of cognitive
impairment is specific to schizophrenia or shared with other
early-onset forms of psychosis [6, 7, 20, 23].

The Child and Adolescent First-Episode Psychosis
Study (CAFEPS) is a Spanish multicentre, 2-year, longi-
tudinal study. The main objectives of this project are to
evaluate clinical, neuroimaging, biochemical, immunolog-
ical, genetic, and neuropsychological variables in first-
episode EOP [5]. This report describes the baseline
neuropsychological results of the CAFEPS project. The
primary aims in this area were: (1) to examine the nature
(preserved vs. impaired functions) and extent of cognitive
impairment in first-episode EOP patients soon after their
stabilisation, and (2) to search for potential differences in
the profile and severity of cognitive impairment according
to differential diagnoses.

Method

This study is part of the CAFEPS. The methodology of the
complete study has been comprehensively described else-
where [5].

Subjects

Neuropsychological assessments were available for 107 of the
110 first-episode EOP patients who composed the original
CAFEPS sample (three patients did not co-operate with the
evaluation), and for all 98 recruited paired healthy controls.
Patients were recruited from child—adolescent psychia-
try units at six university hospitals that cover a population
of approximately 8 million people. All patients consecu-
tively seen in those facilities between March 2003 and
November 2005 who fulfilled the inclusion criteria
described below were invited to participate in the study.
The inclusion criteria for patients were age between 7 and
17 years at the time of first evaluation and presence of
positive psychotic symptoms (within a psychotic episode)
of less than 6 months’ duration. Exclusion criteria were
presence of a concomitant Axis I disorder, mental retar-
dation if functioning was impaired prior to the onset of the
disorder, pervasive developmental disorders, neurological
diseases, history of head trauma with loss of consciousness,
and pregnancy. Drug use was not an exclusion criterion if
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positive symptoms persisted for more than 2 weeks after a
negative urine drug screening. The inclusion criteria for
controls were age and gender similar to patients, coming
from the same geographical area and schools, no presence
of psychiatric disorders, and no neurological disorders,
head trauma, pregnancy, or mental retardation (for more
information on recruitment see [5]).

After receiving a full explanation of the study, all parents
or legal guardians gave written informed consent before the
patients were enrolled in the study, and patients gave their
assent to participate. The study was approved by the Insti-
tutional Review Boards of all participating clinical centres.

Clinical assessment

All patients met DSM-IV criteria for a first episode of
psychosis, assessed using the Kiddie-SADS-Present and
Lifetime Version (K-SADS-PL). This scale was also used to
rule out the presence of any Axis I or Axis II diagnosis in
the healthy control sample. Clinical diagnostic interviews
were performed by experienced child psychiatrists during
the patient’s first hospitalisation. The mean duration of ill-
ness, defined as the time between the onset of the first
positive symptom and enrolment in the study, was 2.1 £
1.7 months (range 1-6 months). Psychotic symptoms were
assessed using the Positive and Negative Symptom Scale
(PANSS), validated Spanish version [27]. Baseline diag-
noses were confirmed or revised at a 1-year follow-up visit,
based on DSM-IV criteria, in all patients with the exception
of 10 who were lost to follow-up. For nine of those patients,
diagnoses were confirmed or revised at a 6-month follow-up
visit. For the remaining patient, the baseline clinical diag-
nosis—Psychosis Not Otherwise Specified (NOS)—was
used. Three diagnostic categories were established:
schizophrenia n = 36, bipolar disorder n = 19, and “other
psychosis” n = 52. The latter group was composed as
follows: 26 psychoses NOS, 9 schizophreniform disorders,
6 schizoaffective disorders, 6 major depressions with psy-
chotic features, 3 brief reactive episodes, and 2 obsessive
compulsive disorders with psychotic symptoms.

Before recruitment, n = 27 (27.3%) patients were on
antipsychotic treatment. The mean duration of antipsychotic
treatment at the time of enrolment was 5 9.6 weeks (range
0-20 weeks). At the baseline assessment, 96.2% (n = 103)
of the patients were receiving a second generation antipsy-
chotic and 1.9% (n = 2) afirst generation antipsychotic. The
remaining 1.9% (n = 2) were not receiving any antipsy-
chotic medication. Eighty per cent (n = 84) of patients in the
treated sample (n = 105) were receiving only one antipsy-
chotic, whereas 19% (n = 20) were receiving two antipsy-
chotics simultaneously, and 1% (n = 1) a combination of
three antipsychotics. The distribution of antipsychotic
treatment was as follows: 64% (n = 67) risperidone, 25%
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(n = 26) quetiapine, 24% (n = 25) olanzapine, 3% (n = 3)
ziprasidone, 2% (n = 2) aripiprazole, and 2% (n = 2)
haloperidol. The mean daily antipsychotic dose in chlor-
promazine equivalents was 312.98 + 515.41 mg. Other
medications administered were benzodiazepines (46.4%),
antidepressants (17.3%), lithium (1.3%), mood stabilisers
(6%), anticholinergics (7.3%), and others (1%).

Neuropsychological evaluation

The cognitive assessment was performed using a neuro-
psychological battery designed to assess four cognitive
domains—attention, working memory, executive func-
tioning, and verbal learning and memory—by combining
selected individual measures from different tests (Table 1).
Selection of these four domains was based on the MAT-
RICS battery [11] and on a previous review of the literature
[1, 12]. Decisions about grouping individual measurements
into cognitive domains were based on the psychometric
characteristics of the tests [21, 31]. All of the subjects
included in this report completed at least 80% of the neu-
ropsychological test battery designed for the CAFEPS.

Table 1 Neuropsychological assessment by cognitive domain

Cognitive domain Neuropsychological variable

Attention WAIS-III digits forward®

Time to complete TMT-A

Number of correct items Stroop 1 words
Number of correct items Stroop 2 colours
Number of correct responses CPT

Mean hit reaction time CPT

WAIS-III digits backward®

WAIS-IIT number-letter sequencing®

Working memory

Learning and memory TAVEC total learning

TAVEC short term free recall

TAVEC long term free recall

TAVEC discrimination

Derived score from TMT-B

Number of words on the FAS

Number of words on the COWAT (animals)

Stroop interference score

Executive functions

WCST number of perseverative errors
WCST number of errors

WCST conceptual level responses

WAIS-III Wechsler adult intelligence scale, 3rd edition, TMT-A trail
making test, part A, CPT continuous performance test—II, TAVEC
Spanish version of the California verbal learning test, TMT-B trail
making test, part B. The score used in this study was: (time to
complete TMT-B—time to complete TMT-A)/time to complete
TMT-A, FAS verbal fluency test, COWAT control oral word associ-
ation test, WCST Wisconsin card sorting test

# Number of longest series achieved

In order to obtain summary scores for each cognitive
domain, raw scores were transformed to z-scores (mean 0;
SD 1) based on the performance of the control group at
baseline. The mean summary scores were calculated as the
arithmetic means of the individual measurements that com-
posed the specific cognitive domains (mean of the z-scores).
The global cognitive score was calculated as the arithmetic
mean of the four cognitive domains. This methodology is
based on previous studies using similar procedures [7, 25]. In
order to minimise the effect of age and schooling, when
calculating the z-scores, the sample was divided into three
age groups of similar size: 9-14, 15-16, and 17 year olds.
We chose those age groups based on two criteria: grouping
ages with similar reported cognitive function, and a mini-
mum of 25-30 healthy subjects for each age group. The
reason that minimum number of subjects is needed in the
healthy group is that their performance was considered the
“normal performance”, similar to the way normative data is
used for tests. If such groups were much smaller than 30, the
performance of our healthy subjects could have not been
considered representative of that age group.

All z-scores were calculated in such a way that higher
scores always reflected better performance. The z-scores
were truncated at —4.0 to prevent rarely occurring, extre-
mely deviant scores.

All tests were administered and scored according to
published standardised instructions, by six Master’s level
psychologists familiarised with the instruments. For those
scales that required manual rating, an Intraclass Correlation
Coefficient (ICC) was calculated (ICCs 0.95-1.00). Cog-
nitive assessments were performed between weeks 4 and 8
after recruitment, either at the end of inpatient care or early
in the course of outpatient treatment. Occasionally, when
symptomatology had not properly resolved, evaluations
were postponed in order not to interfere with the cognitive
assessment. The mean duration of illness at the time of the
neuropsychological assessment was approximately 3.6 +
1.7 months. At this same visit, clinical symptoms were
evaluated by means of the PANSS in order to ensure the
reliability of associations with cognitive performance.

Statistical analysis

Mean and standard deviation are provided for continuous
variables. Discrete variables are expressed as frequencies
and/or percentages. For socio-demographic data, Student’s ¢
test for two independent samples (patients vs. control sub-
jects) was used to compare means for continuous variables.
When more than two groups were concerned (for socio-
demographic and clinical data), a one-way analysis of
variance (ANOVA) was performed, with the Bonferroni
post hoc test where significant differences were detected.
For the analysis of possible differences between subgroups
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in the “mean daily medication dose”, and due to the skewed
distribution of this variable, the Kruskal-Wallis test was
performed. The chi-square test was used for comparison of
categorical measurements and the Mann—Whitney U test for
parental socio-economic status (SES) as an ordinal variable.
As control and patient groups differed in parental SES and
patient subgroups differed in negative symptomatology,
analyses of neuropsychological functioning were per-
formed, controlling for these variables when required.

To investigate differences between the healthy control
group and the patient group/diagnostic subgroups in neu-
ropsychological functioning, the following models were
used (with Pillai’s criterion as the significance test, due to
unequal size of groups): a full factorial multivariate anal-
ysis of covariance (MANCOVA) models, using group
(patient/control) or diagnostic subgroups (schizophrenia,
bipolar affective disorder, “other psychosis”, and controls)
as fixed factors, mean z-scores as dependent variables,
parental SES and PANSS negative score as the co-variates
when appropriate, and the Bonferroni post hoc test and
Bonferroni correction for multiple comparisons. Possible
associations between performance in cognitive domains
and (a) severity of symptoms (PANSS total score) and (b)
antipsychotic treatment (chlorpromazine equivalents) were
analysed using a Pearson correlation test. All statistical
tests were two-tailed and analyses were performed using
SPSS for Windows software, version 11.5.1.

Results

Socio-demographic and clinical characteristics
of the samples

The total sample of patients with first-episode EOP did not
show significant differences from the healthy control group
in socio-demographic variables (Table 2) with the excep-
tion of parental SES, which was lower in the patient group
(p = 0.001). There was no difference in parental SES
among the three diagnostic subgroups of patients; however,
each had a lower parental SES compared to the healthy
control group (Table 2). The clinical symptoms are sum-
marised in Table 2. The schizophrenia subgroup scored
significantly higher on the negative subscale of the PANSS
than the bipolar disorder subgroup (p = 0.012).

Neuropsychological functioning

Comparison between first-episode early-onset psychosis
patients and healthy controls

The mean raw scores and standard deviations for patients
and controls on the cognitive tasks are presented in Table 3
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for descriptive purposes. Overall, the MANCOVA con-
trolling for parental SES revealed a significant difference in
cognitive performance between patients and controls, with
Pillai’s Trace Criterion F(4,198) = 51.596, p < 0.001. The
subsequent ANCOVA using the mean z-scores of both
groups revealed significant differences in all cognitive
domains evaluated: attention (patient mean —1.07 SD 0.68,
p < 0.001), working memory (patient mean —0.87 SD
1.12, p < 0.001), executive functioning (patient mean
—0.86 SD 0.81, p <0.001), and verbal learning and
memory (patient mean —1.93 SD 1.31, p < 0.001). A
significant association was detected between PANSS total
score and the mean z-score for attention (r = —0.216,
p = 0.028). No significant associations were detected
between PANSS total score and the mean z-score for
working memory (r = 0.135, p = 0.172), executive func-
tioning (r = —0.159, p = 0.107), or verbal learning and
memory (r = 0.002, p = 0.983). No significant associa-
tions were found between the mean daily chlorpromazine-
equivalent dose and patients’ performance in any cognitive
domain: attention (r = —0.031, p = 0.752); working
memory (r = —0.011, p = 0.909); executive functioning
(r = —0.078, p =0.425); or learning and memory
(r = —0.072, p = 0.466).

Comparison of diagnostic subgroups

The MANCOVA was performed again using the healthy
control group and the three diagnostic subgroups of patients
as the fixed factor. Differences in cognitive performance in
the four groups were detected, with Pillai’s Trace Criterion
F(12,594) = 10.781, p < 0.001. Bonferroni-adjusted
post hoc comparisons indicated that the differences lay
between the healthy control group and each of the patient
subgroups:  attention  (schizophrenia mean  differ-
ence = —1.07, p < 0.001; bipolar disorder mean differ-
ence = —0.95, p <0.001; other psychosis mean
difference = —0.95, p < 0.001), working memory (schizo-
phrenia mean difference = —0.82, p < 0.001; bipolar dis-
order mean difference = —0.84, p = 0.005; other psychosis
mean difference = —0.69, p = 0.001), executive function-
ing (schizophrenia mean difference = —0.69, p < 0.001;
bipolar disorder mean difference = —0.90, p < 0.001; other
psychosis mean difference = —0.78, p < 0.001), and
learning and memory (schizophrenia mean difference =
—2.04, p <0.001; bipolar disorder mean differ-
ence = —2.03, p < 0.001; other psychosis mean differ-
ence = —1.65, p < 0.001). No significant differences were
found in cognitive domains among the patient subgroups,
with Pillai’s Trace F(8,202) = 0.572,p = 0.800. Results did
not change when the analysis was re-conducted with negative
symptoms as a co-variate [Pillai’s Trace F(8,194) = 0.750,
p = 0.647].
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Table 2 Demographic and clinical information for first-episode early-onset psychosis patients and healthy controls

Healthy First episode Analysis Schizophrenia ~ Bipolar Other Analysis®
controls psychosis disorder psychosis
N 98 107 - 36 (34%) 19 (18%) 52 (48%)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age (years) 15.17 (1.93) 15.50 (1.78) ¢ (203) = —1.277 15. 61 (1.84) 15.74 (1.88) 15.35 (1.73) F(3.201) = 0.804
(range 9-17) p = 0.203 p = 0.493
Education (years) 8.85 (1.86) 8.40 (1.80) (203) =1.741 8.36 (1.96) 8.89 (1.567) 8.25 (1.76) F(3.201) = 1.595
p = 0.083 p=0.192
n n n n n
Gender
Male 62 (63%) 71 (66%) (1) =0.214 28 (78%) 12 (63%) 31 (60%) 1 (3) = 3.398
p = 0.643
Female 36 (37%) 36 (34%) 8 (22%) 7 (37%) 21 (40%) p =0334
Race
Caucasian 92 92 i (4) = 6.952 32 18 42 ¥ (12) = 13.814
African Black 1 1 p = 0.138 0 0 1 p = 0313
Caribbean Black 0 1 0 0 1
Hispanic 5 7 3 0 4
Others 0 6 1 1 4
Parental SES”
1 10 22 U = 38305 6 3 14 d
2 23 34 p = 0.001 12 8 16
3 27 21 8 5 10
4 10 12 6 1 5
5 28 12 4 2 7
Clinical characteristics Mean (SD) Mean (SD) Mean (SD)
Daily medication dose® 273.24 (184.54) 278.47 (169.49) 357.31 (728.09) »* (2) = 0.270
p = 0.874
PANSS positive 16.29 (7.36) 14.89 (6.79) 14.02 (5.85) F(2.101) = 1.231
p = 0.296
PANSS negative 19.65 (5.63) 14.47 (5.02) 16.59 (6.77) F(2.101) = 4.853
p = 0.010°
PANSS general 35.21 (7.69) 34.53 (9.54) 3245 (10.22)  F(2.101) = 0.972
p = 0.382

* Analysis comparing the four groups: healthy controls, schizophrenia, bipolar disorder, and other psychosis

° SES parental socio-economic status, assessed using the Hollingshead Scale [14] (ranging from 1 to 5). A rating of five corresponds to the
highest SES and a rating of 1 means the lowest SES

¢ Chlorpromazine equivalents

d Mann—Whitney U test. Significant differences between Healthy Controls and Schizophrenia U = 1386.000, p < 0.05; Healthy Controls and
Bipolar Disorder U = 652.500, p < 0.034; Healthy Controls and Other Psychosis U = 1792.000, p < 0.002. No significant differences among
diagnostic subgroups

¢ Bonferroni post hoc test. Significant differences between Schizophrenia and Bipolar Disorder, p = 0.012

The z-score profiles for each diagnostic subgroup rela- Mean global cognitive impairment was calculated for
tive to the comparison sample are shown in Fig. 1. The  the three diagnostic subgroups (in z-score units, reflecting
mean z-scores and standard deviations for individual tests ~ the number of standard deviations below the healthy con-
are presented in Table 4. trol group mean). The overall profile means were as
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Table 3 Mean raw scores on neuropsychological tests for first-epi-

sode early-onset psychosis patients and healthy controls

Healthy controls First episode psychosis

n =98 n = 107
Mean (SD) Mean (SD)
Attention/concentration
Digits forward 6.48 (1.46) 5.37 (1.16)

TMT-A
Stroop-word
Stroop-colour
CPT-II correct R
CPT-II hit RT
Working memory
Digits backwards
Letter-number seq.
Executive functioning
WCST; errors
WCST; persev. errors
WCST; conceptual level
Stroop; interference
TMT B-A/A
FAS
COWAT
Learning and memory
Total learning
Short term memory
Long term memory

Discriminability

30.17 (10.17)
108.07 (17.61)
72.25 (12.85)
318.15 (8.24)
0.402 (0.10)

5.15 (1.34)
5.77 (1.94)

22.77 (14.64)
11.90 (8.49)
65.71 (10.37)
3.49 (9.18)
1.37 (0.84)
38.61 (10.55)
22.06 (5.47)

57.92 (7.85)
12.88 (2.11)
13.11 (2.29)
96.13 (10.50)

42.20 (19.77)
91.07 (15.56)
56.69 (11.37)

307.67 (32.81)
0.487 (0.17)

4.01 (1.39)
4.48 (1.96)

41.63 (23.50)
22.18 (16.03)
59.07 (18.53)
—1.76 (7.55)
1.67 (1.38)
29.65 (11.33)
15.69 (4.62)

42.99 (12.08)
8.34 (3.36)
8.43 (3.63)

87.66 (16.25)

WAIS-11I Wechsler adult intelligence scale, third edition, TMT-A trial
making test, part A, CPT-1I conners’ continuous performance test II,
WCST Wisconsin card sorting test, TMT-B trial making test, part B.;
(time to complete TMT-B—time to complete TMT-A)/time to com-
plete TMT-A, FAS verbal fluency test, COWAT control oral word
association test, TAVEC Spanish version of the California verbal
learning test

0 = =
Attention Working Memory Executive Learning and
Functioning Memory

-0.5

-1 ﬁ
) AW

n

-2.5 -

—— Total Patients n=107
—&— Other n=52

~—#— Schizophrenia n=36
=& Controls n=98

Bipolar n=19

Fig. 1 Neuropsychological profile by diagnostic group

follows: schizophrenia mean —1.26, SD 0.67; bipolar
disorder mean —1.27, SD 0.81; and other psychosis mean
—1.11, SD 0.76. No significant differences were detected
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among the three diagnostic subgroups, with F(2,100) =
0.575, p = 0.565.

Discussion

Patients with a FE-EOP (first-episode EOP) showed defi-
cits in attention, working memory, executive functioning,
and verbal memory, the latter being the domain most
affected, soon after their stabilisation. Impairment in the
early course of psychotic illness affecting the aforesaid
cognitive domains has been consistently reported in adult-
onset psychosis [1, 3, 9, 24] and has been detected in
antipsychotic-naive adolescents with psychosis [4].

The effect of symptoms on cognitive performance in our
sample of FE-EOP patients was significant only for the
area of attention, with a minimal influence explaining only
4.7% of the variance. Other studies in early-onset psychosis
have similarly reported neuropsychological profiles for
which no influence of symptoms have been detected [19].
Additionally, no significant correlations were detected
between the mean daily dose of antipsychotic medication
and cognitive performance, in line with the result obtained
by Kravariti et al. [19], derived from the Maudsley Early-
Onset Schizophrenia Study. Overall, our results indicate
that the cognitive profile reported in this study for our
sample of FE-EOP patients is not secondary to clinical
factors such as severity of symptoms or dosage of anti-
psychotic medication.

The deficits in attention, working memory, executive
functioning, and verbal memory that characterised our FE-
EOP group were likewise characteristic of all the patients,
regardless of diagnosis. We were not able to detect dif-
ferences among the diagnostic subgroups (i.e., schizo-
phrenia, bipolar disorder, and “other psychosis”) in the
nature (preserved vs. impaired functions) or degree of the
cognitive impairment described. Our results indicate a lack
of specificity of cognitive impairment in FE-EOP patients.

The notion of an overlap in cognitive functions impaired
across diagnostic categories in EOP has been previously
described in the literature, both in chronic schizophrenia
and psychosis NOS patients [20] and in first-episode
patients when comparing schizophrenia and non-organic,
non-affective psychotic disorders [6], and schizophrenia,
affective psychosis, and substance-induced psychosis [7,
23]. Likewise, research in an adult-onset population has
concluded that psychotic disorders comprise cognitive
deficits that are qualitatively similar [30].

With respect to the severity of the cognitive deficits, our
data show a similar degree of impairment across patient
subgroups, in keeping with previous results in FE-EOP
[23]. On the contrary, a prior study has reported that the
severity of verbal memory deficits may be the specific



Eur Arch Psychiatry Clin Neurosci (2010) 260:225-233

231

Table 4 Mean z-scores on neuropsychological tests by diagnostic group

Schizophrenia Bipolar disorder Other psychosis Analysis® Post hoc
n =36 n=19 n=>52
F (DF) p
Mean (SD) Mean (SD) Mean (SD)
Attention/concentration —1.16 (0.68) —1.02 (0.68) —1.03 (0.68) 42.12 (3,199) <0.001 SZ, BD, OP < C
Digits forward —0.72 (0.96) —0.90 (0.92) —0.93 (0.91)
TMT-A —2.09 (1.53) —1.32 (1.59) —1.61 (1.60)
Stroop-word —1.65 (1.06) —1.14 (1.00) —1.10 (1.22)
Stroop-colour —1.53 (1.03) —1.59 (0.83) —1.09 (0.89)
CPT-II correct R —0.61 (1.66) —0.34 (0.65) —0.88 (1.62)
CPT-II hit RT —0.71 (1.44) —0.48 (1.16) —1.09 (1.56)
Working memory —0.94 (0.89) —0.95 (1.17) —0.79 (1.26) 9.82 (3,199) <0.001 SZ,BD, OP < C
Digits backwards —0.85 (1.19) —1.10 (1.27) —0.95 (1.06)
Letter—number seq. —1.04 (0.8) —0.80 (1.37) —0.63 (1.73)
Executive functioning —0.78 (0.78) —0.99 (0.88) —0.87 (0.81) 46.62 (3,199) <0.001 SZ,BD, OP < C
WCST; errors —1.29 (1.31) —0.93 (1.65) —1.07 (1.57)
WCST; persev. errors —1.23 (1.31) —0.88 (1.56) —1.11 (1.48)
WCST; conceptual level —0.30 (1.68) —0.98 (1.93) —0.67 (1.55)
Stroop; interference —0.28 (0.87) —0.96 (0.78) —0.66 (0.81)
TMT B-A/A —0.17 (1.36) —0.84 (1.55) —0.33 (1.76)
FAS —1.10 (1.60) —1.24 (1.33) —1.14 (1.54)
COWAT —1.39 (0.74) —1.32 (0.71) —1.13 (1.16)
Verbal learning and memory —2.10 (1.35) —2.12 (1.13) —1.75 (1.35) 22.17 (3,199) <0.001 SZ, BD, OP < C
Total learning —2.03 (1.47) —1.97 (1.23) —1.64 (1.52)
Short term memory —2.54 (1.53) —2.33 (1.50) —2.13 (1.67)
Long term memory —2.27 (1.61) —2.41 (1.29) —1.86 (1.58)
Discriminability —1.31 (1.46) —1.76 (1.60) —1.35 (1.51)

SZ schizophrenia, BD bipolar disorder, OP other psychosis, C control group

* MANCOVA. Fixed factor: diagnostic subgroups and healthy controls. Dependent variable: mean z-scores for cognitive domains. Covariate:

Parental SES. Bonferroni correction for multiple comparisons

cognitive marker that differentiates those adolescents and
young adults, during the first episode, with a diagnosis of
schizophrenia from those with an affective psychosis, with
the former group of patients achieving significantly poorer
scores [7]. Additionally, more marked deficits in verbal
learning have also been described for early-onset schizo-
phrenia versus psychosis NOS in more chronic patients
(with a mean of approximately 4 years of duration of ill-
ness) [20]. Overall, research in the adult-onset population
indicates that cognitive deficits may be significantly more
marked in schizophrenia patients than in other psychotic
disorders [18]. However, it is not clear whether these dif-
ferences are observable at the early stage of the disease or
later in the course of the illness.

It must be considered that, even in studies finding no
significant differences in the cognitive performance of EOP
patients, there is a general tendency in results showing that
schizophrenia patients generally present a more marked
level of impairment, with lower neuropsychological test

scores than the other psychotic subgroups of patients being
assessed [6, 7, 23]. On the contrary, our bipolar disorder
and “other psychosis” subgroups of patients performed as
poorly as the schizophrenia subgroup in all cognitive
domains. Comparison of overall cognitive functioning did
not show significant differences across diagnostic sub-
groups, and a close examination of the individual z-scores
does not support the notion of a generalised higher degree
of cognitive impairment in our sample of schizophrenia
patients. Hence, we found no support for the hypothesis
that schizophrenia patients show a tendency towards
greater cognitive impairment than other diagnoses, at least
during the first episode of the illness.

One possible factor for the discrepancy across the
studies is the variability of clinical characteristics of the
samples and of the diagnostic composition of the subgroups
that are being compared. Additionally, unlike some previ-
ous reports on first-episode patients, our study has the
methodological strength that we followed our patients for
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1 year (93% of the enrolled cases). This allowed us to
prospectively categorise our first-episode patients in a more
reliable way.

Based on the hypothesis that early-onset schizophrenia is
a more severe manifestation than the adult-onset form [2,
13], it would be expected that our young sample would
present a higher degree of impairment than that reported for
the adult-onset form. The results of our study do not support
more marked cognitive impairment in the early-onset form
of schizophrenia when compared to the paediatric control
group and may suggest a biological continuity between both
clinical entities. Early-onset schizophrenia patients
obtained general cognitive scores between 0.78 and 2.10 SD
below the healthy control group. This finding is consistent
with previous studies in early-onset schizophrenia [4, 17,
19, 26, 29]. The pattern and degree of impairment described
are also similar to that reported in first-episode adult-onset
schizophrenia patients, between —1 and —2 SD below the
healthy controls [3, 28], although no direct comparisons can
be made because we did not have a first-episode adult-onset
psychosis control group. However, it must be considered
that the early-onset form of the illness may be associated
with a disruption in development, during a period of
acquisition and consolidation of higher cognitive functions.
Therefore, the functional impact of cognitive deficits may
be more devastating in EOP. A longitudinal study of the
assessed sample may help to clarify whether, along with the
illness and compared to the normal developmental trajec-
tory of cognition, EOP patients are more deviated from the
healthy population and end up having more marked cog-
nitive deficits than adult-onset patients.

The “other psychosis” subgroup showed a mixed pro-
file, with a tendency towards less marked cognitive deficits
than the schizophrenia or the bipolar group (i.e., more
favourable mean domain scores than the other subgroups of
patients or in between the two groups, but not presenting
the more marked mean domain deficit). Due to the heter-
ogeneity of the diagnoses included in this group, it is dif-
ficult to draw any conclusion. In addition, whereas the
temporal stability and predictive value for the schizo-
phrenia or bipolar disorder diagnoses is greater than 80% in
EOP, it is much lower for other psychotic diagnoses [8,
15]. Consequently, it is very likely that, when longitudi-
nally followed-up, some of the patients in this subgroup
will be re-diagnosed with schizophrenia or bipolar disor-
der, whereas others will have a single episode with full
recovery. In summary, the present configuration of the
“other psychosis” subgroup is characterised by enormous
clinical heterogeneity that prevents us from drawing reli-
able conclusions.

Although the cognitive assessment was performed using
an extensive neuropsychological battery, there are cognitive
domains, such as psychomotor speed, visuoconstructive

@ Springer

abilities, visual learning and memory, or social cognition that
have not been evaluated in this study. Another limitation is
the small sample size of the patient subgroups, which could
possibly explain the lack of significant differences across
diagnoses. This fact may contribute to increasing the possi-
bility of type Il error due to low statistical power, limiting the
study’s ability to detect moderate to small differences
between diagnostic subgroups. Finally, the absence of a non-
psychotic psychiatric disorder group does not allow us to
draw conclusions relative to the specificity of cognitive
deficits for EOP.

Conclusion

Our results do not support either a differential profile of
cognitive impairment or dissimilarities in the degree of
deficit among the diagnostic subgroups of patients with
first-episode  EOP. During this early phase, cognitive
impairment may constitute a non-specific marker for psy-
chosis. A longitudinal study of this sample may help to
elucidate whether the course of the cognitive deficits is
similar for the different psychotic diagnoses or whether
those entities with a better prognosis display better cogni-
tive performance during remission.

Acknowledgments This study was supported by the Spanish Min-
istry of Health, Instituto de Salud Carlos III, CIBERSAM; RETICS
RDO06/0011(REM-TAP Network) and G03/032 (The First-Episode
Early-Onset Psychosis Network). Other support came from the Uni-
versity of the Basque Country (UPV/EHU) (A. Zabala) and the
Spanish Ministry of Health: Healthcare Research Grants P102/1248
and PI05/0678 (Dr. Arango). The authors thank James Gold, PhD for
comments on the manuscript and Jose de Arriba for data management.

References

1. Addington J, Brooks BL, Addington D (2003) Cognitive func-
tioning in first episode psychosis: initial presentation. Schizophr
Res 62:59-64

2. Basso M, Nasrallah H, Olson S, Bornstein R (1997) Cognitive
deficits distinguish patients with adolescent- and adult- onset
schizophrenia. Neuropsych Neuropsychol Behav Neurol 10:107—
112

3. Bilder RM, Goldman RS, Robinson D, Reiter G, Bell L, Bates
JA, Pappadopulos E, Willson DF, Alvir JM, Woerner MG,
Geisler S, Kane JM, Lieberman JA (2000) Neuropsychology of
first-episode schizophrenia: initial characterization and clinical
correlates. Am J Psychiatry 157:549-559

4. Brickman AM, Buchsbaum MS, Bloom R, Bokhoven P, Paul-
Odouard R, Haznedar MM, Dahlman KL, Hazlett EA, Aronowitz
J, Heath D, Shihabuddin L (2004) Neuropsychological func-
tioning in first-break, never-medicated adolescents with psycho-
sis. J Nerv Ment Dis 192:615-622

5. Castro-Fornieles J, Parellada M, Gonzalez-Pinto A, Moreno D,
Graell M, Baeza I, Otero S, Soutullo CA, Crespo-Facorro B,
Ruiz-Sancho A, Desco M, Rojas-Corrales O, Patino A, Carrasco-
Marin E, Arango C (2007) The child and adolescent first-episode



Eur Arch Psychiatry Clin Neurosci (2010) 260:225-233

233

10.

11.

12.

13.

14.

15.

16.

17.

18.

psychosis study (CAFEPS): design and baseline results. Schiz-
ophr Res 91:226-237

. Fagerlund B, Pagsberg AK, Hemmingsen RP (2006) Cognitive

deficits and levels of IQ in adolescent onset schizophrenia and
other psychotic disorders. Schizophr Res 85:30-39

. Fitzgerald D, Lucas S, Redoblado MA, Winter V, Brennan J,

Anderson J, Harris A (2004) Cognitive functioning in
young people with first episode psychosis: relationship to
diagnosis and clinical characteristics. Aust N Z J Psychiatry
38:501-510

. Fraguas D, de Castro MJ, Medina O, Parellada M, Moreno D,

Graell M, Merchan-Naranjo J, Arango C (2008) Does diagnostic
classification of early-onset psychosis change over follow-up?
Child Psychiatry Hum Dev 39(2):137-145

. Gonzalez-Blanch C, Alvarez-Jimenez M, Rodriguez-Sanchez JM,

Perez-Iglesias R, Vazquez-Barquero JL, Crespo-Facorro B (2006)
Cognitive functioning in the early course of first-episode
schizophrenia spectrum disorders: timing and patterns. Eur Arch
Psychiatry Clin Neurosci 256:364-371

Green MF (2006) Cognitive impairment and functional outcome
in schizophrenia and bipolar disorder. J Clin Psychiatry 67:e12
Green MF, Nuechterlein KH, Gold JM, Barch DM, Cohen J,
Essock S, Fenton WS, Frese F, Goldberg TE, Heaton RK, Keefe
RS, Kern RS, Kraemer H, Stover E, Weinberger DR, Zalcman S,
Marder SR (2004) Approaching a consensus cognitive battery for
clinical trials in schizophrenia: the NIMH-MATRICS conference
to select cognitive domains and test criteria. Biol Psychiatry
56:301-307

Heinrichs RW, Zakzanis KK (1998) Neurocognitive deficit in
schizophrenia: a quantitative review of the evidence. Neuropsy-
chology 12:426-445

Hoff AL, Harris D, Faustman WO, Beal M, DeVilliers D, Mone
RD, Moses JA, Csernansky JG (1996) A neuropsychological
study of early onset schizophrenia. Schizophr Res 20:21-28
Hollingshead A, Redlich F (1958) Social class and mental illness:
a community study. Wiley, New York

Hollis C (2000) Adult outcomes of child- and adolescent-onset
schizophrenia: diagnostic stability and predictive validity. Am J
Psychiatry 157:1652-1659

Hollis C (2003) Child and adolescent onset schizophrenia. In:
Hirsch SR, Weinberger D (eds) Schizophrenia. Blackwell, Mal-
den, pp 34-53

Kenny JT, Friedman L, Findling RL, Swales TP, Strauss ME,
Jesberger JA, Schulz SC (1997) Cognitive impairment in ado-
lescents with schizophrenia. Am J Psychiatry 154:1613-1615
Krabbendam L, Arts B, van Os J, Aleman A (2005) Cognitive
functioning in patients with schizophrenia and bipolar disorder: a
quantitative review. Schizophr Res 80:137-149

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Kravariti E, Morris RG, Rabe-Hesketh S, Murray RM, Frangou S
(2003) The Maudsley early-onset schizophrenia study: cognitive
function in adolescent-onset schizophrenia. Schizophr Res 65:95—
103

Kumra S, Wiggs E, Bedwell J, Smith AK, Arling E, Albus K,
Hamburger SD, McKenna K, Jacobsen LK, Rapoport JL, Asar-
now RF (2000) Neuropsychological deficits in pediatric patients
with childhood-onset schizophrenia and psychotic disorder not
otherwise specified. Schizophr Res 42:135-144

Lezak M (1995) Neuropsychological assessment. Oxford Uni-
versity Press, Nueva York

Mayoral M, Zabala A, Robles O, Bombin I, Andres P, Parellada
M, Moreno D, Graell M, Medina O, Arango C (2008) Neuro-
psychological functioning in adolescents with first episode psy-
chosis: a two-year follow-up study. Eur Psychiatry 23(5):375-383
McClellan J, Prezbindowski A, Breiger D, McCurry C (2004)
Neuropsychological functioning in early onset psychotic disor-
ders. Schizophr Res 68:21-26

Mohr F, Hubmann W, Albus M, Franz U, Hecht S, Scherer J,
Binder J, Sobizack N (2003) Neurological soft signs and neuro-
psychological performance in patients with first episode schizo-
phrenia. Psychiatry Res 121:21-30

Oie M, Rund BR (1999) Neuropsychological deficits in adoles-
cent-onset schizophrenia compared with attention deficit hyper-
activity disorder. Am J Psychiatry 156:1216-1222

Oie M, Rund BR, Sundet K, Bryhn G (1998) Auditory laterality
and selective attention: normal performance in patients with
early-onset schizophrenia. Schizophr Bull 24:643-652

Peralta V, Cuesta M (1994) Validacion de la escala de los sin-
dromes positivo y negativo (PANSS) en una muestra de es-
quizofrénicos espafioles. Actas Luso- Esp Neurol Psiquiatr
22:171-177

Riley EM, McGovern D, Mockler D, Doku VC SOC, Fannon
DG, Tennakoon L, Santamaria M, Soni W, Morris RG, Sharma T
(2000) Neuropsychological functioning in first-episode psycho-
sis—evidence of specific deficits. Schizophr Res 43:47-55
Rund BR, Zeiner P, Sundet K, Oie M, Bryhn G (1998) No vig-
ilance deficit found in either young schizophrenic or ADHD
subjects. Scand J Psychol 39:101-107

Schretlen DJ, Cascella NG, Meyer SM, Kingery LR, Testa SM,
Munro CA, Pulver AE, Rivkin P, Rao VA, Diaz-Asper CM,
Dickerson FB, Yolken RH, Pearlson GD (2007) Neuropsycho-
logical functioning in bipolar disorder and schizophrenia. Biol
Psychiatry 62(2):179-186

Strauss E, Spreen O, SEM S (2006) A compendium of neuro-
psychological tests: administration norms and commentary.
Oxford University Press, New York

@ Springer



	Neuropsychological functioning in early-onset first-episode psychosis: comparison of diagnostic subgroups
	Abstract
	Introduction
	Method
	Subjects
	Clinical assessment
	Neuropsychological evaluation
	Statistical analysis

	Results
	Socio-demographic and clinical characteristics  of the samples
	Neuropsychological functioning
	Comparison between first-episode early-onset psychosis patients and healthy controls
	Comparison of diagnostic subgroups


	Discussion
	Conclusion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


