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Objectives: Brain maturation differs depending on the area of the brain and sex. Girls show an earlier
peak in maturation of the prefrontal cortex. Although differences between adult females and males with
schizophrenia have been widely studied, there has been less research in girls and boys with
psychosis. The purpose of this study was to examine differences in verbal and visual memory, verbal
working memory, auditory attention, processing speed, and cognitive flexibility between boys and girls.
Methods: We compared a group of 80 boys and girls with first-episode psychosis to a group of
controls.
Results: We found interactions between group and sex in verbal working memory (p = 0.04) and
auditory attention (p = 0.01). The female controls showed better working memory (p = 0.01) and
auditory attention (p = 0.001) than males. However, we did not find any sex differences in working
memory (p = 0.91) or auditory attention (p = 0.93) in the psychosis group.
Conclusions: These results are consistent with the presence of sex-modulated cognitive profiles at
first presentation of early-onset psychosis.
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Introduction

Early-onset psychotic disorder is associated with more
disability and impairment than adult onset of the disease.1,2

It is known that schizophrenia can lead to delays in brain
maturation and cognition.3 White et al.4 reported cessation
of development in specific cognitive domains following the
onset of schizophrenia. This arrested development was
more evident in adolescence, and children with psychosis
exhibited worse motor function than adults; however,
control children had better motor function than control
adults.

Despite many studies on differences in cognitive
function between males and females, consensus is still
lacking. Bozikas et al.5 found that the degree of cognitive
impairment is similar for male and female patients with
schizophrenia. Similarly, Hoff et al.6 reported that females
with schizophrenia performed better than males with
schizophrenia in visual memory, but the difference did not
remain after adjusting for symptom severity. Roesch-Ely
et al.7 found no difference in working memory between

females and males in either controls or patients with
schizophrenia, whereas females with schizophrenia per-
formed worse in attention tasks than males with schizo-
phrenia. Goldstein et al.8 reported that females with
schizophrenia were less vulnerable to particular cognitive
deficits than males, especially in verbal processing. The
explanations for these differences in results include the
following: 1) differences in age at onset, 2) differences
in severity of negative and disorganization symptoms in
males with psychosis, and 3) disease chronicity.9 In addi-
tion, the inclusion of different categories of psychosis
(affective, schizophrenia, and other psychoses) could
play a role in this lack of consensus about sex differences
in cognitive functions. Fitzgerald et al.10 compared early-
onset affective psychosis and early-onset schizophrenia
(EOS), and patients with schizophrenia appeared to have
more generalized impairment across cognitive functions.
However, Zabala et al.,11 in a sample of adolescent psy-
chosis, found no differences in terms of cognitive function
impairment among schizophrenia, affective psychosis,
and other psychoses.

One way of solving this limitation is to study subjects
with similar ages at onset, e.g., in early-onset psychosis
(EOP). A study with this design could also explore how
psychosis modifies brain function. Sex differences in brain
development appear to be age-dependent, and prefrontal
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cortex maturation has been shown to peak earlier in girls
than in boys.12 This difference in maturation between
sexes could explain differences in the neuropsychological
functioning between boys and girls.13

The following factors were considered: first, schizo-
phrenia is associated with delayed brain maturation4,14;
second, the prefrontal cortex is the area of the brain that
matures latest12; and third, girls show an earlier peak of
prefrontal cortex maturation and score better on working
memory tasks than boys.15,16 We hypothesized that
schizophrenia might modify brain maturation, affecting
those areas of the brain that develop later, such as the
prefrontal cortex. We would therefore expect to find sex
differences in prefrontal cortex-related cognitive function
(specifically, working memory) in control subjects with
normal brain development; however, we would expect to
find no sex differences in working memory associated
with the prefrontal cortex as a consequence of delayed
brain development in subjects with schizophrenia.

The purpose of this study was to examine differences in
cognitive function between boys and girls in a group of
adolescents with first-episode psychosis compared to a
control group.

Material and methods

Subjects

The sample comprised 80 patients with first-episode
EOP, aged 9-17 years, who had been admitted to five
Andalusian Child and Adolescent Mental Health Units
(Jaen, Granada, Almeria, Cordoba, and Seville), recruited
from June 2006 to December 2008. The sample included
25 subjects (31%) diagnosed with affective psychosis and
55 (69%) with non-affective psychosis (Table 1).

First-episode psychosis was defined as presence of the
following symptoms for at least 1 week: hallucinations,
delusions, severe thought disorder, psychomotor disor-
der, or bizarre behavior. The exclusion criteria were
a history of head trauma with loss of consciousness for
4 1 hour, intelligence quotient (IQ) o 70, or a major neuro-
logical or somatic disorder with neurological components.

Patients were diagnosed after a full psychiatric exam-
ination using the Kiddie Schedule for Affective Disorders
and Schizophrenia (K-SADS) semi-structured interview.17

A senior clinician (MR-V) trained in K-SADS made the
diagnosis without knowledge of any other study results
(such as neuropsychological testing). The diagnosis was
confirmed 12 months later by the same clinician. Cog-
nitive assessment was performed by a trained neuropsy-
chologist (MDSM). Although blinding this investigator
to patient status was not possible, he did not conduct
the diagnostic interviews. Cognitive assessment was per-
formed at 4 or 8 weeks from recruitment for outpatients or
at the end of inpatient care (4 weeks after discharge).

Absence of previous psychotic symptoms or intake of
antipsychotic medication was confirmed following a sys-
tematic assessment of the patients and their families, who
acted as collateral informants.

Thirty-nine healthy controls were recruited from general
practitioners (GP). The inclusion criteria were: age 9 to

17 years, IQ 4 70, no psychiatric disorder as measured
by the K-SADS, and no neurological disorder (DSM-IV).

The local clinical research ethics committees in Jaen,
Cordoba, Seville, Almeria, and Granada approved the
research protocol. All patients and their legal guardians
provided written informed consent.

Neuropsychological evaluation

Several studies have demonstrated that psychotic
patients exhibit cognitive impairment in auditory attention,
verbal memory, auditory and verbal memory, processing
speed, and executive function.18,19 The neuropsycholo-
gical battery employed in this study was designed to
address the following domains: IQ, verbal memory, verbal
working memory, auditory attention, processing speed,
premorbid IQ, executive function, and visual memory.

Intelligence quotient (IQ) was estimated with the com-
pleteWISC-IV (p 17 years).20 Verbal memory wasmeasured
with the Wechsler Memory Scale – Third Edition (WMS-III),
covering logical memory (immediate), logical memory
(delayed), and logical memory (recognition)21; for verbal
working memory, the Wechsler Intelligence Scale for
Children-Fourth Edition (WISC-IV) backward digit span
test was used.18 Auditory attention was measured with
the WISC-IV digit span test20; processing speed, by digit
symbol coding (WISC-IV).20 Premorbid IQ was measured
with the vocabulary subtest of the WISC-IV.20 With regard
to executive function, inhibition was assessed with the
Stroop Word-Color Test, and the variable of interest
was the number of incongruent-color words read by the
subject.22 Finally, the Spanish version of the Rey Com-
plex Figure Test (RCF-II)23 with a previously copied figure
was used to evaluate visual memory. The variables
were the direct scores showing accuracy and detail of
figure reproduction.

Global functioning, antipsychotic medication, and
psychopathology

All antipsychotic doses were converted to chlorpromazine
equivalents.24

Global functioning was evaluated with the Global
Assessment of Functioning (GAF) scale.25 Psychopathol-
ogy was assessed with the Spanish version of the Posi-
tive and Negative Syndrome Scale (PANSS),26 which
provides a standardized method for assessing 30 psy-
chiatric items on a seven-point scale. The negative, posi-
tive, and general psychopathology factors of the PANSS
were calculated.

Data analysis

The sociodemographic variables of interest (sex, parent
education) were analyzed using the chi-square test, where-
as continuous variables were compared with Student’s
t-test for independent samples. All were checked for nor-
mality (Kolmogorov-Smirnov test) and homoscedasticity
(Levene’s test) prior to analysis. All variables were found to
have a normal distribution.
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To compare patients and controls, z scores for the
entire sample were calculated using the mean and
standard deviation (SD) of the raw test data of the healthy
control group for each version of the cognitive test used.25

All z scores were computed so that higher values indi-
cated better performance. Following z score standardiza-
tion, tests for normality in the control group were explored
to identify the non-normally distributed test variables. We
used the raw test data to explore sex-group interactions.

Differences in cognitive domains between the two
groups were found by Student’s t-test. A linear model
analysis was used to analyze the effect of sex on the
sample, as well as to test for interaction between sex and
group. A second analysis was adjusted for maternal and
paternal education, age, and premorbid IQ. These results
are presented with and without Bonferroni correction for
multiple tests.27 This correction was used to adjust the
level of significance for each test by dividing the critical
level of significance, 0.05 (5%), by the number of signi-
ficance tests performed. In our case, eight cognitive tests
were performed; thus, the new critical level of significance
after Bonferroni’s correction was 0.006 (0.05/8). All anal-
yses were conducted using SPSS version 15.0 statistical
package.

Results

Sample description

Eighty subjects with psychosis and 39 healthy controls
were recruited. There were no differences in sex between
the two groups (p = 0.19). Fifty-five subjects (69%) in the
psychosis group were diagnosed with non-affective
psychosis. There were no significant differences in age
between the two groups (psychosis group = 15.862.6,
and control group = 16.563.3; p = 0.10). However,
differences in IQ between the two groups were significant
(psychosis group = 73.3617.0; control group = 93.868.5;
p = 0.0001). The parents of the patients in the psychosis
group had less formal education. Twenty-four (36%) of
the fathers and 28 (42%) of the mothers of the psychosis
group had had no formal education. These differences
were significant both for fathers (p = 0.03) and for mothers
(p = 0.001) (Table 1). All of the patients received anti-
psychotics. The mean dose of the antipsychotic medication
was 261.76163.3 chlorpromazine equivalents, and the
duration of antipsychotic treatment was less than 6 months.

We found no difference in age, IQ, GAF, PANSS score,
or chlorpromazine dose between girls and boys in the
psychosis group. There was a higher ratio of female
patients (14 [42%]) than male patients with affective psy-
chosis (11 [23%]; p = 0.07) (Table 2).

Effect of group (psychosis vs. control) and sex on
cognitive function

Table 1 summarizes group raw scores on the individual
cognitive tests. The psychotic patients were significantly
more impaired than the healthy control subjects on every
scale.

The z score profile on the cognitive battery is presented
in Figure 1. There was a clear difference in performance
pattern across groups. The percentages of patients and
controls that performed one and two SDs below the mean
of the controls are presented in Table 3.

Differences between girls and boys overall and within
sex groups separately for each cognitive test are displayed
in Table 4. In the overall sample (psychosis and controls),
girls outperformed boys only in the digit span trials
(7.561.7 vs. 8.662.2; p = 0.001). In the backward digit
span, girls performed better than boys, but the difference
was not significant (5.161.7 vs. 5.762.1; p = 0.06).
A similar trend was also found for immediate verbal
memory (p = 0.06).

Considering each group separately, there were sex
differences in the control group in the backward and
forward digit span tests. Specifically, girls performed
better than boys in the backward (p = 0.01) and forward
(p = 0.001) digit span tests. In these two measures, there
were no differences between boys and girls in the
psychosis group (backward digit span, p = 0.9; forward
digit span, p = 0.9).

We found a significant interaction effect between sex and
group in the forward (p = 0.01) and backward (p = 0.04) digit
span tests (Table 4). These interactions remained significant
after controlling for vocabulary subtest, age, and paternal
and maternal educational level (forward digit span, p = 0.01;
backward digit span, p = 0.005). The interaction in the
backward digit span test was significant after correction
for multiple testing (Bonferroni, p = 0.005). However, interac-
tion in the forward digit span test was no longer significant
after correction for multiple testing (Bonferroni, p = 0.08)
(Table 4).

Discussion

Our results demonstrated a cognitive deficit in EOP
patients at first presentation compared to healthy con-
trols. We also found an interaction between group and
sex effects on verbal working memory and auditory
attention (measured with backward and forward digit
span rests). Whereas girls in the control group perfor-
med significantly better on verbal working memory and
auditory attention tests than control boys, we found no
sex differences in these cognitive domains in the psy-
chosis groups. These findings suggest that there are sex-
specific cognitive function abnormalities that are already
present in patients with first-episode EOP.3,28 Specifi-
cally, less impairment in verbal working memory and
auditory attention was present only in girls with EOP.

Adolescents at high risk of developing psychosis fail to
show typical age-related increases in white matter inte-
grity in tracts linking the prefrontal and posterior cortex.
This aberrant development of white matter predicts func-
tional impairment.28 Similarly, Douaud et al.29 showed
that schizophrenia in adolescence delays and alters brain
maturation. This delay in maturity could explain the lack of
sex differences observed in the psychosis groups in our
study. However, we were unable to draw a conclusion on
the presence of a delay in brain maturity, as longitudinal
data would have been required to support such an
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assertion. As our study is cross-sectional, we can only
conclude that sex-specific abnormalities in cognitive
function were present.

Bombin et al.30 described the profile of neuropsycho-
logical deficits associated with the first episode of EOP.
They concluded that healthy controls and EOP patients
had improved after 2 years of follow-up on all cogni-
tive measures tested except for the working memory test.
The authors also concluded that ‘‘cognitive develop-
ment seems to be arrested early in early-onset psychosis

patients compared to their healthy peers,’’ at least for
cognitive functions such as working memory. However,
the authors of that study did not disaggregate their results
by sex.

Some studies have reported sex differences in the
cognitive functions of adults with schizophrenia,28,31,32

suggesting that females perform better than males in
executive function, visual working memory, verbal mem-
ory, and learning tasks. Similarly, Hafner33 showed, in an
adult-onset sample, that male sex is associated with a

Table 1 Demographic and clinical characteristics

Psychosis
(n=80)

Controls
(n=39) p-value

Sex
Male 47 (59) 18 (46) 0.19
Female 33 (41) 21(54) 0.20

Facility
Hospital Universitario Virgen Macarena (Seville) 7 (9)
Hospital Universitario Reina Sofı́a (Cordoba) 12 (15)
Complejo Hospitalario Torrecárdenas (Almeria) 12 (15)
Hospital Universitario Virgen de las Nieves (Granada) 10 (12) 15 (39)
Hospital Neurotraumatológico (Jaen) 39 (49) 24 ( 61)

Diagnosis
Affective psychosis 25 (31) -
Depressive disorder with psychotic symptoms 10 (12.5)
Bipolar disorder, manic episode with psychotic symptoms 15 (18.5)

Non-affective psychosis 55 (69)
Psychotic disorder not otherwise specified 22 (27)
Schizophreniform disorder 2 (2.5)
Schizophrenia 30 (37.5)
Other psychotic disorders 1 (1)

Father’s education
No formal education 31 (39) 5 (13) 0.009
Primary or secondary education diploma 43 (54) 32 (82)
University 6 (7) 2 (5)

Mother’s education
No formal education 33 (41) 3 (8) 0.001
Primary or secondary education diploma 37 (46) 30 (77)
University 10 (12) 6 (15)

Age, mean (SD) 16.5 (3.3) 16.5 (1.8) 0.10
IQ, mean (SD) 73.3 (17.0) 93.8 (8.5) 0.001
GAF, mean (SD) 57.8 (16.3)
Antipsychotic dose as chlorpromazine equivalents (mg), mean (SD) 261.7 (163.3) -

PANSS, mean (SD)
PANSS-positive 19.5 (7.5) -
PANSS-negative 18.3 (9.5)
PANSS-general 32.7 (10.0)

Cognitive tasks, mean (SD)
Verbal memory
Immediate (WMS-III) 27.7 (7.8) 35.8 (4.7) 0.0001
Delayed (WMS-III) 6.6 (2.7) 9.4 (1.4) 0.0001
Recognition (WMS-III) 21.7 (2.5) 23.6 (0.6) 0.001
Simple Rey-Osterrieth Complex figure test 12.0 (7.7) 20.3 (11.3) 0.0001

Verbal working memory (backward digit span) 4.9 (1.8) 6.5 (1.7) 0.0001
Attention (digit span) 7.5 (1.9) 9.0 (2.0) 0.0001
Processing speed (digit symbol-coding) 46.8 (12.2) 62.1 (14.1) 0.0001
Flexibility (Stroop Word-Color Test) 31.8 (11.1) 41.5 (10.7) 0.0001

Data presented as n (%), unless otherwise specified.
GAF = Global Assessment of Functioning Scale; IQ = intelligence quotient; PANSS = Positive and Negative Syndrome Scale; SD = standard
deviation; WMS-III = Wechsler Memory Scale - Third Edition.
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Table 2 Demographic and clinical characteristics of study patients and controls

Psychosis Controls

Boys (n=47) Girls (n=33) p-value Boys (n=18) Girls (n=21) p-value

Age (years) 16.1 (2.6) 15.3 (2.6) 0.20 16.5 (3.7) 16.5 (3.1) 0.98
IQ 72.3 (17.6) 75.7 (16) 0.38 95.5 (7.4) 95.2 (9.8) 0.34
GAF 56.6 (15.0) 59.9 (18.1) 0.46 - -
Chlorpromazine equivalents (mg) 262.6 (173.3) 260.5 (152) 0.96 - -

PANSS
PANSS-positive 20.0 (8.6) 19.1 (6.8) 0.75 - -
PANSS-negative 18.7 (10.2) 18.0 (9.1) 0.80 - -
PANSS-general 31.5 (9.9) 33.8 (10.3) 0.49 - -

Affective psychosis, n (%) 12 (23) 14 (42) 0.07 - -

Father’s education, n (%)
No formal education 21 (45) 10 (30) 0.33 3 (17) 2 (9) 0.79
Primary or secondary education diploma 22 (47) 21 (64) 14 (78) 18 (86)
University 4 (8) 2 (6) 1 (6) 1 (5)

Mother’s education, n (%)
No formal education 19 (40) 14 (42) 0.08 2 (11) 1 (5) 0.63
Primary or secondary education diploma 19 (40) 18 (55) 14 (78) 16 (76)
University 9 (20) 1 (3) 2 (11) 4 (19)

Data presented as mean (standard deviation), unless otherwise specified.
GAF = Global Assessment of Functioning Scale; IQ = intelligence quotient; PANSS = Positive and Negative Syndrome Scale.

Figure 1 Neuropsychological profile stratified by group.

Table 3 Percentage of patients and healthy controls who performed one and two standard deviations (SDs) below the mean of
the control group

Psychosis (n=80) Controls (n=39)

-1 SD* -2 SD -1 SD* -2 SD

Verbal memory: Immediate (WMS-III) 22.5 (18) 23 (29) 1 (2.5) 4 (10)
Verbal memory: Delayed (WMS-III) 8 (10) 30 (37) 3 (8) 1 (3)
Verbal memory: Recognition (WMS-III) 0 (0) 27 (33) 0 (0) 3 (8)
Visual memory SROCFT: Copy score 17 (21.5) 0 (0) 0 (0) 0 (0)
Verbal working memory: Backward digit span 18 (22.5) 18 (22.5) 0 (0) 6 (15)
Auditory attention: Digit span 12 (15) 4 (5) 2 (10) 1 (2.5)
Processing speed: Digit symbol-coding 9 (11) 3 (4) 0 (0) 0 (0)
Flexibility: Stroop Word-Color Test 21 (26) 12 (15) 3 (8) 1 (3)

Data presented as n (%).
SD = standard deviation; SROCFT = Simple Rey-Osterrieth Complex Figure Test; WMS-III = Wechsler Memory Scale - Third Edition.
*X -1 SD and o -2 SD.
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poor outcome and greater cognitive deficit. However, we
did not find such a difference between girls and boys with
psychosis. The finding of a worse outcome in adult male
patients is often contaminated by the fact that males typically
are younger at onset, which is frequently insidious. By study-
ing subjects with similar ages at onset, e.g., in EOS, we
were able to overcome this limitation.34,35

The lack of coincidence in studies of cognitive differences
between sexes in adult- and adolescent-onset psychosis
could be because females who develop psychosis during
adolescence probably have a higher load of genetic or
environmental factors leading to the development of psy-
chosis despite protective factors such as estrogens.36

Many studies have investigated the difference between
females and males in adult-onset schizophrenia; how-
ever, we found only one investigation concerning cognitive
differences between girls and boys with EOP.37 In that
study, boys with psychosis were found to have more overall
cognitive impairment than girls. These findings confirmed
the possibility of greater developmental problems in
patients.31 Our study did not replicate the results of
Brickman et al.,37 but rather found that girls with psychosis

had a more severe cognitive deficit in such functions as
working memory and auditory attention than girls in the
control group. Brickman et al.37 found that subjects with
EOP showed greater impairment in memory, executive
function, and attention. These results are somewhat
different from ours. We found greater impairment only in
memory and, to a lesser degree, in flexibility and working
memory. This incongruence could be explained by differ-
ences in medication and clinical state. Our patients were in
treatment, while Brickman et al. reported on patients who
were treatment-naive and relatively ill.

Taking these differences into account, one might
hypothesize that patients with EOP, especially boys,
respond better to antipsychotics in terms of attention and
flexibility performance. Memory was not affected by
antipsychotics, but more research with a prospective
design is required to confirm this. Several studies have
reported that antipsychotics affect grey matter and work-
ing memory. Davidson et al.38 showed that antipsychotic
medication improved the cognitive test performance of
patients with schizophrenia. Szesko et al.39 reported
that the use of antipsychotics might be associated with a

Table 4 Mean raw scores on neuropsychological tests for patients in first-episode early-onset psychosis and healthy controls.
Interactions between group and sex

Psychosis Control
Group effect Sex effect

Sex �
group

Adjusted
sex � groupw

Boys
(n=47)

Girls
(n=33)

Boys
(n=18)

Girls
(n=21)

Verbal memory:
Immediate (WMS-III)

26.4 (8.5) 29.7 (6.2) 34.6 (4.2) 36.8 (4.9) F1,96 = 27.2
p = 0.0001
d = 0.22

F1,96 = 3.5
p = 0.06
d = 0.003

F1,96 = 70
p = 0.70
d = 0.001

F1,96 = 0.01
p = 0.98
d = 0.001

Verbal memory:
Delayed (WMS-III)

6.3 (2.8) 7.0 (2.4) 9.2 (1.3) 9.6 (1.5) F1,96 = 28.4
p = 0.0001
d = 0.22

F1,96 = 1.3
p = 0.24
d = 0.01

F1,96 = 0.12
p = 0.70
d = 0.01

F1,96 = 0.86
p = 0.77
d = 0.001

Verbal memory:
Recognition (WMS-III)

22.3 (2.1) 22.5 (1.7) 23.8 (0.14) 23.5 (0.7) F1,96 = 11.5
p = 0.001
d = 0.10

F1,96=0.006
p = 0.98

d = 0.0001

F1,96 = 0.76
p = 0.38
d = 0.008

F1,96 = 0.17
p = 0.67
d = 0.002

Visual memory
SROCFT:
Copy score

11.4 (7.9) 13.0 (7.5) 19.1 (5.6) 21.3 (14.6) F1,109=19.1
p = 0.0001
d = 0.015

F1,109 = 1.0
p = 0.30
d = 0.10

F1,109 = 0.83
p = 0.85

d = 0.0001

F1,109 = 2.13
p = 0.14
d = 0.02

Verbal working
memory:
Backward digit span

4.9 (1.7) 4.9 (1.9) 5.7 (1.3)* 7.1 (1.7)* F1,115=19.3
p = 0.0001
d = 0.14

F1,115 = 3.5
p = 0.06
d = 0.03

F1,115 = 4.1
p = 0.04
d = 0.03

F1,115 = 7.86
p = 0.005=

d = 0.06

Auditory attention:
Digit span

7.9 (1.8) 7.8 (2.0) 7.8 (1.6)y 10.0 (1.9)y F1,115=12.5
p = 0.0001
d = 0.09

F1,115=12.2
p = 0.001
d = 0.09

F1,115 = 5.9
p = 0.01
d = 0.04

F1,115 = 6.6
p = 0.01
d = 0.05

Processing speed:
Digit symbol-coding

46.3 (15.3) 47.6 (10.2) 58.1 (13.3) 65.5 (14.3) F1,115 = 22.5
p = 0.0001
d = 0.19

F1,115 = 2.4
p = 0.12
d = 0.002

F1,115 = 1.2
p = 0.26
d = 0.001

F1,115 = 0.68
p = 0.41
d = 0.006

Flexibility: Stroop
Word-Color Test

33.4 (12.1) 29.7 (9.4) 42.4 (9.1) 40.7 (12.1) F1,111 = 20.9
p = 0.0001
d = 0.16

F1,111 = 1.4
p = 0.23
d = 0.01

F1,111 = 0.18
p = 0.67
d = 0.002

F1,111 = 0.04
p = 0.81

d = 0.0001

SROCFT = Simple Rey-Osterrieth Complex Figure Test; WMS-III = Wechsler Memory Scale - Third Edition.
d = eta squared. Using Cohen’s d criteria (1988): small effect = 0.01; moderate effect = 0.06; large effect = 0.14.
*Difference between boys and girls in the control group (p o 0.001).
wAdjusted for parent education, age, and premorbid IQ (vocabulary subtest).
=The critical level of significance after Bonferroni correction was 0.05/8 = 0.006.
yDifference between boys and girls in the control group (p o 0.05).
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subtle loss of GM integrity. Other studies have associated
GM integration with working memory performance in
schizophrenia patients.40 In this sense, the sex effects
found in our study might be explained by differences in
antipsychotic doses. However, we found no difference in
chlorpromazine-equivalent doses between girls and boys.

This study is clinically relevant in that cognitive deficits
are present at the onset of a first episode of psychosis.11

As neurocognition is associated with social functioning,39

some interventions, such as cognitive remediation, focus
on specific cognitive domains. Depending on the age at
onset and sex, this type of therapy could improve func-
tioning in patients with EOP. Assessments based on
systematic longitudinal studies will be necessary to deter-
mine the significance of cognitive impairment for prognosis.

This study has some limitations. First, its cross-
sectional design precludes the drawing of conclusions
regarding cognitive deficit trajectories. Another limitation
is the lack of assessment of the duration of untreated
psychosis (DUP). Although results are inconsistent, some
studies have found an association between a longer DUP
and greater severity of cognitive deficits in patients with
psychosis.41 There were more female than male patients
with affective psychosis in our sample, and some studies
have reported better performance in cognition in affective
psychosis than in schizophrenia.10 To control for this
limitation, we adjusted for sex. Another limitation is that
the absence of a nonpsychotic disorder group prevented
us from drawing any conclusions regarding the specificity
of the cognitive deficits seen in EOP. Finally, although our
healthy control sample was matched for age and sex, it
was relatively small, and patients were recruited from only
two of the healthcare districts covered by the study
(Granada and Jaén).

In this study, patients with EOP displayed wide-ranging
performance impairments compared to healthy controls.
Our findings suggest that there are sex-specific abnorm-
alities in cognitive function in patients with EOP. Speci-
fically, the sex differences observed in control subjects
(verbal working memory and auditory attention) were not
found between boys and girls in the psychosis group.

Acknowledgements

This study was supported by Estancia Formativa de la
Junta de Andalucia 2010, Investigacion Biomedica y en
Ciencias de Salud en Andalucia 2007 (grant BAE 09/
90088).

Disclosure

The authors report no conflicts of interest.

References

1 Schmidt M, Blanz B, Dippe A, Koppe T, Lay B. Course of patients
diagnosed as having schizophrenia during first episode occurring
under age 18 years. Eur Arch Psychiatry Clin Neurosci. 1995;245:
93-100.

2 Clemmensen L, Vernal DL, Steinhausen HC. A systematic review of
the long-term outcome of early onset schizophrenia. BMC Psychiatry.
2012;12:150.

3 Schimmelman BG, Shultze-Lutter F. Early detection and the inter-
vention of psychosis in children and adolescent: urgent need for
studies. Eur Child Adolesc Psychiatry. 2012;21:239-41.
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C, et al. Neuropsychological functioning in early-onset first-episode
psychosis: comparison of diagnostic subgroups. Eur Arch Psychiatry
Clin Neurosci. 2010;260:225-33.

12 Marsh R, Gerber AJ, Peterson MD. Neuroimaging studies of normal
brain development and their relevance for understanding childhood
neuropsychiatric disorders. J Am Acad Child Adolesc Psychiatry.
2008;47:1233-51.

13 Bozikas VP, Andreu C. Longitudinal studies of cognition in first epi-
sode psychosis: a systematic review of the literature. Aust N Z J
Psychiatry. 2011;45:93-108.

14 Greenstein D, Lerch J, Shaw P, Clasen L, Giedd J, Gochman P, et al.
Childhood onset schizophrenia: cortical brain abnormalities as young
adults. J Child Psychol Psychiatry. 2006;47:1003-12.

15 Lenroot RK, Giedd JN. Sex differences in the adolescent brain. Brain
Cogn. 2010;72:46-55.

16 Speck O, Emst T, Braun J, Koch C, Miller E, Chang L. Gender dif-
ferences in the funcional organization of the brain for working mem-
ory. Neuroreport. 2000;11:2581-5.

17 Ulloa RE, Ortiz S, Higuera F, Nogales I, Fresán A, Apiquian R, et al.
[Interrater reliability of the Spanish versión of Schedule for Affec-
tive Disorders and Schizophrenia for School Age Children, Present
and Lifetime version (K-SADS-PL)]. Actas Esp Psiquiatr. 2006;34:
36-40.

18 de la Serna E, Mayoral M, Baeza I, Arango C, Andrés P, Bombı́n I,
et al. Cognitive functioning in children and adolescents in their first
episode of psychosis: differences between previous cannabis users
and nonusers. J Nerv Ment Dis. 2010;198:159-62.

19 Robles O, Zabala A, Bombı́n I, Parellada M, Moreno D, Ruiz-Sancho
A, et al. Cognitive efficacy of quetiapine and olanzapine in early-onset
first-episode psychosis. Schizophr Bull. 2011;37:405-15.

20 Corral S, Arribas D, Santamarı́a P, Sueiro MJ, Pereãa J. WISC-IV,
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