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Abstract Cognition and clinical variables are known to
be among the most predictive factors of real-world social
functioning and daily living skills in adult-onset schizo-
phrenia. Fewer studies have focused on their impact in
adolescents with early-onset schizophrenia (EOS). The aim
of this study is to examine the relationships and the pre-
dictive value of cognition and clinical variables on real-
world daily living skills in a sample of adolescents with
EOS. Cognitive, clinical and real-world everyday living
skills measures were administered to 45 clinically and
pharmacologically stabilized adolescent outpatients with
EOS and 45 healthy control subjects matched by age and
sex. Multi-variant analyses to compare cognitive and real-
world functioning profiles between patients and controls
and regression analysis to identify predictors of real-world
functioning scores in patients were used. Adolescents with
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EOS showed a generalized cognitive and real-world daily
living skills dysfunction. Several cognitive and clinical
variables significantly correlated with real-world daily
living skills functioning but only the processing speed and
executive functions emerged as independent predictors of
everyday living skills scores, explaining 25.1% of the
variance. Slowness in processing information and execu-
tive dysfunction showed a significant impact on real-world
daily living skills in EOS, independently from clinical
symptoms and other cognitive variables. Nevertheless,
much of the variance in the daily living skills measure
remained unaccounted for, suggesting that other factors
were involved as well in this young population.
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Introduction

Early-onset schizophrenia (EOS), defined as schizophrenia
with onset before the age of 18 years, has been described as
a more severe form of the illness. Although there is evi-
dence that EOS bears many similarities to adult-onset
schizophrenia (AOS) [1], the onset of schizophrenia during
childhood and adolescence has specific features and char-
acteristics that suggest a more insidious type of illness,
with more negative symptoms, poorer premorbid func-
tioning and developmental deviance, more schizophrenia
spectrum traits and worse clinical and functional outcomes
[2-7].

Cognitive deficits are known to be a core feature in
EOS, with large deficits in almost all cognitive domains
and severe deficits in arithmetic, executive functions,
intelligence quotient, verbal memory and psychomotor
speed of processing [8]. In the Maudsley Early Onset
Schizophrenia follow-up study, Frangou et al. [9] com-
pared a sample of 20 EOS clinically and pharmacologically
stabilized patients with 20 healthy controls at two points: at
baseline when patients had a mean age of 15 years and
after a mean interval of 4 years. They found that most
aspects of cognitive function in EOS were relatively stable
at 4-year follow-up, although there was evidence of dete-
rioration in verbal memory and attention, and some
improvement in speed of information processing. In a
longer follow-up study, Oie et al. [10] found that after
13 years, patients with EOS had a significant decline or
arrest in neurocognitive functioning, particularly in atten-
tion, verbal memory and processing speed.

Cognition and negative symptoms are known to be
among the most predictive variables of social and daily
living functioning in AOS [11-15], although the rela-
tionship between cognition and real-world functional
outcome is complex and partially mediated by compe-
tence skills level [16]. Social and independent living may
be independent domains of functional outcome, with
somewhat different associations with different cognitive
processes. Social competence appeared to be more related
to verbal fluency, working and episodic memory, while
everyday living skills appeared to be more related to
processing speed, episodic memory and executive func-
tions [17]. When examining real-world performance (what
the individual does in day-to-day living) in a large sample
of 222 adult schizophrenic patients with a mean age of
56 years, Bowie et al. [16] found that attention/working
memory and executive functions showed an effect on
work and interpersonal behavior, and processing speed
had direct effects on all real-world behaviors (work,
interpersonal and community behaviors). Symptoms have
also been found to have direct effects on real-world
behaviors [16, 18].
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In EOS, it is known that premorbid adjustment predicts
outcome and developmental delays predict poor prognosis
[19]. Some studies have also looked at how cognition and
clinical symptoms relate to functional outcome. However,
compared to AOS, such associations in EOS have received
relatively less attention, despite the fact that the impact of
these variables may be greater among young patients
whose social and daily living skills are not yet fully
developed. Landro and Ueland [20] reported an association
between verbal fluency and a global measure of psycho-
social functioning. Recently, Hooper et al. [21] have found
significant relationships between communication, social
and daily living skills and several cognitive domains (full
1Q, social cognition, problem solving efficiency, working
memory, attention and fine-motor speed). A longitudinal
study with a 13-month follow-up linked baseline verbal
memory, working memory and attention/vigilance deficits
to social/communication abilities, personal living and
community living skills at follow-up [22]. In a 13-year
follow-up, Oie et al. [23] found that baseline scores in
executive function, memory, processing speed and atten-
tion were related to social and community functioning at
follow-up. Among clinical variables, it has been reported
that type of onset [24], and both positive [25] and negative
symptoms [26, 27] predict functional outcome in EOS.

Overlap between cognitive and clinical variables, when
predicting functional outcome in schizophrenia has been
pointed out as a source of confusion that is not always
well controlled [14, 28]. Furthermore, the importance of
assessing patients under stable treatment and in the absence
of acute symptoms to clarify the role of cognition versus
symptoms has also been stressed [29]. In AOS, it has been
suggested that cognitive status is a better predictor of social
and daily living skills outcome than symptom status and a
possible target for interventions [30]. Regarding EOS,
some studies have found cognitive deficits to be indepen-
dent of psychopathological symptoms [31, 32], while oth-
ers have found significant relationships between cognitive
dysfunction and positive [3], negative [33] and total scores
in the Positive and Negative Symptoms Scale (PANSS)
[34]. To our knowledge, there is no previous study in EOS
that has analyzed simultaneously both cognitive and clin-
ical variables as potential predictors of daily living skills
outcome.

Overall, there is a scarcity of studies focusing on the
relationships between real-world daily living functioning
and cognitive and clinical characteristics among adoles-
cents with EOS, especially in stabilized clinical and phar-
macological conditions. The aims of this study were to
analyze the cognitive and real-world daily living skills
profile of a sample of clinically and pharmacologically
stabilized adolescents with EOS and examine the rela-
tionships and the predictive value of cognition and clinical
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variables on real-world daily living skills scores. Based on
the previous studies in EOS, we hypothesized that overall
cognitive and everyday living skills impairment would be
found in the EOS sample. Taking into account previous
studies in EOS as well as studies in AOS suggesting spe-
cific determinants for everyday living skills and real-world
behaviors [16, 17], we expected verbal memory, processing
speed, attention/working memory and executive functions
to predict Life Skills Profile (LSP) scores. In accordance
with previous findings regarding the associations between
symptoms and functional outcome in EOS samples [25-27]
and in AOS [18], we hypothesized that both positive and
negative symptoms would emerge as significant predictors
of real-world everyday living skills scores.

Methods
Sample

Subjects were 45 adolescent patients with EOS and 45
healthy adolescents matched by age and sex. Patients
were consecutively recruited from the population of out-
patient adolescents with EOS at the Child and Adolescent
Psychiatry and Psychology Department of Hospital Clinic
in Barcelona, Spain. Inclusion criteria were: age between
12 and 18 years, a DSM-IV-TR schizophrenia-type dis-
order (schizophrenia, schizoaffective disorder or schizo-
phreniform disorder) with onset before the age of 17 and
being clinically and pharmacologically stabilized during
the last 6 weeks before the assessments. Diagnoses and
psychopathological stability were confirmed by the treat-
ing psychiatrist using DSM-IV-TR criteria based on
clinical interviews with patients and their families. Thirty-
two patients (71.1%) were first-episode cases of schizo-
phrenia. Patients’ mean duration of illness was 3.11 years
(SD = 1.39). An expert child and adolescent psychiatrist
verified diagnoses and psychopathological stability at the
time of the assessment. Patients were excluded if they
scored five (moderate—severe symptom) or more (severe
symptom) on two or more items in the Positive symptoms
factor of Bell’s 5-factor solution for the PANSS [35].
Although all patients were treated in outpatient settings
and had been on the same antipsychotic dose for the
previous 6 weeks, it was deemed that having two mod-
erate—severe or severe symptoms on the PANSS could
indicate a non-remitted acute episode of the illness, or a
relapse. The other exclusion criteria were antipsychotic
type/dosage modification during the previous 6 weeks,
intelligence quotient (IQ) below 70, active substance
misuse disorder, organic brain syndromes or neurological
disorders, and having received electroconvulsive therapy
in the previous 6 months. IQ was assessed at the time of

the cognitive examination. The potential sample com-
prised 88 consecutively attended subjects of whom 43 did
not fulfill inclusion criteria. The most frequent reason was
not having achieved clinical and/or pharmacological sta-
bility during a minimum of 6 weeks prior to the assess-
ments (15 patients, 34.9%). Ten patients had an IQ below
70 (23.3%), six had active drug dependence/abuse disor-
der (14%), four families did not consent (9.3%), three
patients did not collaborate with the assessments (7%),
two had neurological disorders (4.7%), two had non-valid
scores in the real-world functioning measure (4.7%) and
one patient left the city before assessment could be
completed (2.3%).

Control subjects were recruited through posters hung in
schools of the same catchment area as patients and they
were matched to patients by gender and age (within
6 months). It was not possible to match groups according
to familial socioeconomic background. Regarding general
intelligence ability, groups were not matched by estimated
1Q. Although this approach may be debated, general
intelligence ability is known to be impaired in EOS [36].
Also, at the premorbid stage of the illness, early onset is
related to greater IQ decrement [37]. Therefore, differences
in IQ could be considered an inherent effect of the disorder
rather than a confounding variable [20, 38]. The groups
were not matched by academic grade because this variable
was analyzed as a real-world outcome. Control subjects
and their parents were interviewed with the Spanish
adaptation of the Kiddie-Schedule for Affective Disorders
and Schizophrenia (K-SADS-PL) [39]. Exclusion criteria
for the control group were a history of any axis I psychi-
atric disorder, IQ below 70, active substance misuse dis-
order and the presence of organic brain syndromes or
neurological disorders. The subjects received, through their
parents, economic compensation for their participation.

The study was approved by the Ethics Committee of the
institution. All parents or legal guardians gave written
informed consent and all patients and controls agreed to
participate.

Cognition measures

Cognitive testing was administered by two child and ado-
lescent psychologists with experience in both clinical and
cognitive assessments. They were blind to clinical and real-
world data. Inter-rater reliability for cognitive assessments
was higher than 0.8 (within-class correlation coefficients
between 0.90 and 0.99). To provide a standard metric for
comparisons across cognitive domains and controlling for
age and developmental effects, scores were converted to
demographically corrected T-scores. Cognitive domains
were defined following the MATRICS consensus battery
[40] which has been recently validated in adolescents with
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EOS [38]. Since a Spanish translation of the battery is not
yet ready, available tests in Spanish that are similar to the
consensus were used to assess cognitive domains. The
domains score represented the average of the T scores for
the tests included, if more than one. For 1Q, T score was
derived from the weighted mean of the subtests included,
taking into account their weight on the total intelligence
quotient described in the respective Wechsler Intelligence
Scales manuals (Wechsler Intelligence scales for children,
WISC-IV [41], or for adults WAIS-IIT [42]).

IQ: Vocabulary and Block Design subtests from the
Spanish version of WISC-IV or WAIS-III, depending on
age.

Verbal Memory: Logical Memory subtests from the
Wechsler Memory Scales, 3rd edition (WMS-III) [43],
immediate and delayed recall subtests. Total word recall
and delayed recall subtests of the Rey Auditory Verbal
Learning Test (RAVLT) [44].

Visual Memory Visual Reproduction subtests from the
WMS-III.

Attention Digit Span subtest from WISC-IV/WAIS-III.

Working Memory Letter Number Sequencing subtest
from WISC-1V/WAIS-IIIL.

Processing Speed Part A of the Trail Making Test
(TMT) [45].

Executive functions total errors score in the Wisconsin
Card Sorting Test (WCST) [46], total words generated
by patient in the verbal fluency subtest from Controlled
Oral Word Association Tests (FAS) [47] and total
seconds needed for completing Part B of the TMT were
used to score the executive functions domain.

Clinical measures

Clinical assessment was administered by two expert child
and adolescent psychiatrists. Clinicians were blind to
patients’ cognitive and real-world functioning scores.
Severity of symptoms was assessed using the Spanish
Version of the PANSS [48]. The reliability of clinicians
administering PANSS was assessed and the within-class
correlation coefficient was higher than 0.8. We used four
domains of the five factor analytic solution of Bell et al.
[35]: negative symptoms, positive symptoms, emotional
discomfort and hostility symptoms. The cognitive Symp-
toms factor was not included because cognition was tested
directly. Depressive symptomatology was assessed with
the Calgary Depression Scale [49].

Real-world functioning assessment

The Spanish version [50] of the Life Skills Profile
(LSP) [51] was employed. It has demonstrated good
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psychometric properties in AOS [52] and also in adoles-
cents with EOS (unpublished results). The LSP is a
39-item questionnaire which assesses patients’ real-world
level of functioning by rating relevant domains of ability.
The items rely on basic, specific and observable behav-
iors, and the focus is on actual performance rather than
potential behaviors or competence. There are several
versions of the LSP available. High scores could indicate
either more difficulties or greater ability depending on the
version, and whether its emphasis is on functioning or on
disability [53]. We used the Spanish adaptation of the
original LSP-39. The total score range is 39-156 and
lower scores indicate more dysfunction and disability. If
there was any missing data, that particular item was not
scored (or scored as 0) for both groups. We used the
total score as a proxy of the real-world daily living skills.
The scale’s questions were answered by one of each
subject’s parents. To adapt contents to an adolescent
sample, we added a reference to school activities in two
items which refer to work functioning. We also recorded
the last completed school grade as a measure of academic
functioning.

Data analysis

Clinical and real-world functioning variables were analyzed
using raw-scores. Student’s ¢ test was used to compare
continuous variables and the Chi-squared test to compare
categorical variables. Analyses of variance (ANOVA) were
used to compare LSP scores and last complete academic
grade scores between groups. Multiple analyses of variance
(MANOVA) with follow-up ANOVAs were used to assess
overall differences between groups on cognitive domains. If
significant differences between groups were found in vari-
ables which could confound the results, data were further
analyzed through analyses of covariance (ANCOVA and
MANCOVA) to control for the effect of those variables.
In order to maintain the whole sample for multi-variant
analysis, the group mean was used to determine missing
scores for five subjects (two patients and three controls).
Subjects with more than two scores missing were excluded
from the analysis. A total of eight missing scores were
calculated.

To study the relationship between real-world function-
ing and clinical and cognitive variables, we examined the
potential predictive value of cognitive and clinical vari-
ables in relation to the LSP scores. The last complete
academic grade was not analyzed through correlational and
regressional analysis, because it was retrospective data.
Correlation coefficients were computed using Pearson
correlations between daily living skills and cognitive and
clinical scores. To establish the predictive capacity of the
cognitive and clinical variables on the functional domain, a
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linear regression model was fitted using a stepwise method.
Those variables which showed a significant correlation
with the LSP score were included as potential predictors.
Terms such as “predictor variable” and “explained vari-
ance” were used in a statistical sense, without implying
causality. All tests were two-tailed. Statistical analyses
were carried out with the Statistical Package for the Social
Sciences, 16.0 (SPSS, v. 16).

Results
Sample characteristics

Table 1 shows socio-demographic and clinical character-
istics of the sample. Familial socioeconomic status (SES)
assessed using the Hollingshead system was significantly
lower in patients than in control adolescents. It was

Table 1 Sociodemographic and clinical characteristics

EOS (n = 45) Controls (n = 45) Statistic value p value

Age, mean (SD) 16.87 (1.51) 16.89 (1.35) t = 0.08 0.940
Male, N (%) 22 (48.9) 22 (48.9) = 0.00 1.000
Socioeconomic status, N (%)* Xz = 19.53 <0.001

High 16 (35.6) 35 (77.8)

Medium 5(1.1) 5(1.1)

Low 24 (53.3) 5(1.1)
Age at onset, mean (SD) 13.73 (1.82) -
Illness duration, mean (SD) 3.11 (1.39) -
Age at diagnosis, mean (SD) 15.53 (1.44) -
Diagnostics, N (%)

Schizophrenia 35 (77.8) -

Schizoaffective disorder 9 (20) -

Schizophreniform disorder 1(2.2) -

Antypsychotics, N (%), mean CPZE® (SD, minimum—maximum)

Aripiprazole
Clozapine
Olanzapine
Quetiapine
Risperidone
2 antipsychotics
Mean CPZE (SD, minimum-maximum)
Concomitant meds, N (%)
Antidepressant
Mood stabilizer
Antianxiety
Betabloquers
Anticholinergics
Psychiatric admissions, mean (SD)
PANSS scores, mean (SD)
Negative symptoms
Positive symptoms
Emotional discomfort
Hostility symptoms
CDS scores, mean (SD)¢
CGAS scores, mean (SD)

6 (13.3), 172.05 (61, 100 —266)
10 (22.2), 550 (246.08, 300—1,000)

4 (8.9), 275 (206.16, 100-500)

5 (11.1), 773.34 (345.14, 400-1,066.7)
13 (28.9), 276.92 (101.79, 100-450)

4 (8.9), 858.33 (441.91, 400-1,350)
441.25 (317.75, 100-1,350)

17 (37.8)
14 G1.1)
5(11.1)

6 (13.3)

7 (15.6)
1.53 (1.06)

20.38 (8.64)
9.91 3.21)
7.78 (3.24)
5.22 (2.55)
2.23 (3.05)
52.51 (12.39)

* Hollingshead system, 1-2 = High, 3 = Medium, 4-5 = Low
" Chlorpromazine (CPZE) equivalent for antipsychotic medication

‘n=235
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included as a covariable in subsequent analysis. More than
half of the patients’ sample had an insidious onset of the
disease (n = 27, 60%). Eight (17.8%) patients had a very
early onset of psychosis (VEOS) defined as onset of Positive
symptoms before the age of 13. At enrolment, almost all
patients were taking atypical antipsychotics (93.3%), and
none were on typical neuroleptics. Mean dosage, standard
deviation and range of each applied antipsychotic are shown
in Table 1. Only three patients were not on antipsychotics,
but taking antidepressants. This was due to predominant
negative and depressive symptoms without positive symp-
toms when they were admitted to the study. Mean duration
time since last change in antipsychotic medication was
20.56 weeks (SD = 17.57, range = 6-92). Mean duration
time from last admission in acute units was 31.86 weeks
(SD = 26.48,range = 6-109). Only 10 patients (22.2%) had
been able to return to regular school at the time of enrolment.

Table 2 shows mean and standard deviations for cog-
nitive domains and daily living skills scores. Patients with
EOS had lower IQ and lower scores in all cognitive
domains than control adolescents, in a range between 0.8
and 1.8 SD below the controls’ means (MANOVA Wilks
A =040, F=2046, p<0.001). The exclusion of
patients with VEOS did not change the results (MANOVA
Wilks A =0.38, F =2047, p<0.001). In subsequent
analysis, IQ and SES differences between groups were
controlled for entering in the model as covariables. Overall
differences in cognitive domains between groups remained
after controlling for these confounders (MANCOVA Wilks
A =0.67, F = 6.62, p < 0.001). Patients’ scores remained
significantly below controls’ means in all cognitive
domains except for attention (F = 1.52, p = 0.221) and
working memory scores (F = 3.25, p = 0.075) when SES
and IQ were controlled for.

Real-world functioning scores were significantly lower
in the patients’ group than in controls (ANOVA for LSP
score: F'= 66.34, p < 0.001; for last complete academic
grade: F' = 44.59, p < 0.001) and remained significantly
below controls’ mean when controlling for SES and IQ
differences between groups (ANCOVA for LSP score:
F =33.99, p <0.001; for last complete academic grade:
F = 34.71, p < 0.001).

Predictive value of cognition and clinical variables
on real-world daily living skills scores

Correlations between LSP score, cognitive domains and
clinical variables were calculated to identify the potential
predictors for regression analysis (Table 3). All cognitive
domains except IQ and attention were significantly corre-
lated with LSP score, while among clinical variables, only
negative and positive symptoms showed such significant
correlation. Table 4 shows the results of the regression
analysis for LSP score. The stepwise method was
employed. Those variables which showed a significant
correlation with the LSP score were included as potential
predictors in the same block: PANSS negative symptoms
scale score, PANSS positive symptoms scale score, verbal
memory domain score, visual memory domain score,
working memory domain score, processing speed domain
score and executive functions domain score. Processing
speed and executive functions explained 25.1% of the
variance of total score in LSP. Processing speed was the
first variable to enter in the model and explained 18.2% of
the variance (adjusted R? = 0.182, F = 10.81, p = 0.002).
The final model included executive functions which
increased the predictive value of the model, an additional
6.9% (adjusted R? = 0.251, F = 8.39, p = 0.001). None

Table 2 Between-group differences in cognitive and real-world functional scores

EOS (n = 45) Controls (n = 45) t value p value
1Q, Mean (SD) 82.38 (10.26) 104.38 (10.94) 7.38 <0.001
Real-world measures, Mean (SD)

Life Skills Profile (LSP) 124.91 (15.51) 147.36 (8.31) 8.15 <0.001
Last complete academic grade® 8.23 (1.38) 10.27 (1.50) 6.68 <0.001

F value p value

Cognitive domains, Mean (SD)

Verbal memory 35.85 (9.16) 54.56 (6.85) 120.42 <0.001
Visual memory 38.78 (9.90) 52.32 (10.58) 39.30 <0.001
Attention 40.16 (8.68) 40.04 (9.65) 21.10 <0.001
Working memory 38.53 (9.99) 50.56 (10.19) 31.95 <0.001
Processing speed 39.00 (16.07) 53.90 (8.05) 30.93 <0.001
Executive functions 36.23 (8.97) 48.85 (6.20) 60.33 <0.001

* Patients group (n = 44). Last complete grade of Spanish academic system (primary school = 1-6, secondary school = 7-10)
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Table 3 Correlations between cognitive domains, clinical variables
and Life Skills Profile scores in adolescents with EOS (n = 45)

LSP

1Q 0.176
Verbal memory 0.323%*
Visual memory 0.425%%*
Attention 0.195
Working memory 0.300*
Processing speed 0.448**
Executive functions 0.430%*

PANSS factors
Negative symptoms —0.348*
Positive symptoms —0.291*
Emotional discomfort —0.220
Hostility symptoms —0.155

Clinical variables
Illness duration (years) 0.018
CZPE* —0.053
Last change in antipsychotics (weeks) 0.095
Number of admissions —0.027
Last admission (weeks)® 0.234
CDS scores” —0.265

SES 0.109

*p < 0.05

** p < 0.01

Yn=42

®n=35

of the other potential cognitive predictors made significant
contributions to the model (verbal memory: t = —0.02,
p = 0.985; visual memory: r = 1.19, p = 0.241; working
memory: ¢t = —0.07, p = 0.944). Neither negative nor
positive symptoms contributed to increase the predictive
value of the model (negative symptoms: t = —1.16, p =
0.252; positive symptoms: t = —1.25, p = 0.220). Table 5
shows the correlations between the potential cognitive
predictors.

Discussion

This cross-sectional study of adolescent outpatients with
EOS showed that a quarter (25.1%) of the real-world daily
living skills score variance was predicted by processing
speed and executive functions domains. Also, the results
corroborated that EOS is associated with a generalized
pattern of cognitive and real-world functioning abnormal-
ities. This finding is consistent with previous reports in
chronic AOS [28, 54], first-episode young adults [55] and
other EOS adolescent samples [22, 32, 33, 56, 57]. Despite
the young age of the sample, the mean LSP total score was
similar to those reported in chronic schizophrenic adults of
the same cultural and environmental area [58, 59]. The LSP
is designed to assess performance in very basic everyday
living skills, such as routines of grooming and hygiene,
maintaining eye contact and not being offensive in social
contact. Although differences between patient and control
groups were not so large, the EOS group showed a

Table 4 Multiple regression analysis examining contribution of clinical variables and cognitive domains to predict Life Skills Profile score in

adolescents with EOS (n = 45)

B SE Beta t value p value
Dependent variable = LSP score®
Processing speed 0.35 0.14 0.34 243 0.019
Executive functions 0.57 0.26 0.31 223 0.031

@ Adjusted R? = 0.251, F = 8.39, df = 2, p = 0.001

Table 5 Intercorrelations between the potential cognitive predictors for Life Skills Profile total score in adolescents with EOS (n = 45)

1Q Verbal memory Visual memory Attention Working memory Processing speed
Verbal memory 0.574%%*
Visual memory 0.331* 0.406%*
Attention 0.466%* 0.307* 0.164
Working memory 0.694+* 0.601%* 0.392%** 0.490%*
Processing speed 0.258 0.443%*%* 0.516%* 0.178 0.319%
Executive functions 0.443%+* 0.561%** 0.394%* 0.401%* 0.641%* 0.351*

* p < 0.05
#* p < 0.01
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significant degree of disability which was at least as severe
as that found among chronic schizophrenic adults.
Overall differences between groups in cognitive and
real-word functioning scores remained significant when
controlling for IQ and SES. Although it may be a contro-
versial issue, groups were not matched by IQ, academic
grade or SES. As EOS is associated with compromised
general cognitive intellectual ability [36] and schizophrenia
is associated with low socioeconomic status, especially in
patients with low cognitive abilities [60], matching the
groups in these areas could actually remove the effect of
the disease, leading to biased comparisons between over-
achieving patients and underachieving controls [20, 38].
Despite this, we have controlled for IQ and SES differences
through further analysis of covariance. As has been found
in previous reports, our results showed that cognitive def-
icits are a relevant trait of EOS beyond patients’ lower 1Q
and lower SES [32, 38, 57]. Regarding academic grade, our
results confirmed previous reports which showed that EOS
patients achieve worse educational level [3, 61] and
showed that such worse achievements were present from
initial stages of the illness independently from IQ and SES.
The regression analysis for LSP score showed that
prediction of real-world daily living skills in EOS could be
partially accomplished using simple and rapidly completed
cognitive tests such as processing speed tests and by
executive functions tests. The results were consistent with
previous reports which found cognition as a better pre-
dictor than symptoms in AOS samples [11, 30]. Never-
theless, the predictive value of cognitive variables
explained a quarter of the variance of real-world scores,
which is less than in studies of adult patients with long
duration of illness [11]. The value of correlations between
our daily living skills measure and cognitive domains was
similar to those reported by other previous EOS studies.
For instance, Hooper et al. [21] reported correlation values
between 0.22 and 0.41 between their measure of daily
living skills and several cognitive domains, such as fine
motor speed, problem solving efficiency, working memory
and sustained attention. Others have pointed out that there
may be other non-controlled factors playing a role in
younger samples or that in individuals with a more chronic
course and longer duration of the illness, the link between
cognitive performance and functional outcome may be
stronger [14]. From another perspective, the finding may
also be due to the outcome measure used. The LSP assesses
distal or macrosocial behaviors. Deployment of these
behaviors in real time in the real world will depend on the
functional competence [16] of the patient and also on
having the appropriate opportunities and motivation [12].
Cognition appears to be necessary for effective every-
day functioning, but insufficient as a sole predictor [12].
Real-world daily living functioning additionally relies on
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social/environmental opportunities, including availability
of psychosocial rehabilitation, social support networks and
educational facilities. It might be the case that in EOS,
these environmental factors could have a greater weight
than in AOS.

Processing speed deficits have been found to be a central
and consistent feature of the illness [62], although this can
be substantially affected by antipsychotic medication dos-
age [63]. It could be hypothesized that the main effect of
processing speed scores in predicting real-world function-
ing scores could be mediated by the patients’ pharmaco-
logical treatment, but in our sample the chlorpromazine
equivalent daily dose variable was not significantly corre-
lated with the LSP score. Thus, one of the steps required
for a mediation model [64] was not verified. Despite this,
the role of medication could not be totally ruled out,
particularly in a small sample like the one in this study.
Processing speed deficits have repeatedly been found to be
associated with functional outcome in AOS [14, 16, 28,
65]. In EOS, Oie et al. [23] found that processing speed
scores was a significant predictor of social functioning at
follow-up, and Cervellione et al. [22] related community
living skills with attention/vigilance scores which were
assessed by processing speed tests such as Digit Symbol
and TMT.

Executive functions are known to be a significant pre-
dictor of daily living functioning [11] and of interpersonal
behavior in AOS [16]. In EOS, executive functions have
also been consistently found to be related to functional
outcome [20-23]. In our results, executive functions were
the unique cognitive variable which added a relatively
small but significant predictive value to the model when
processing speed was accounted for; there was not only a
partial overlap between the variance explained by pro-
cessing speed and executive functions but also some non-
shared variance. Taking all of the data into account, results
suggested that improving processing speed—or slowing
down its decline [10]—and improving executive functions
might be a primary target in EOS treatment programs.

Contrary to our initial hypothesis, none of the other
cognitive domains or clinical variables predicted real-
world functioning scores. As in some previous EOS studies
[22, 23] and AOS literature [11, 14], verbal memory score
showed significant correlations with our daily living skills
measure, but it did not emerge as a significant predictor
when controlling for processing speed and executive
functions. In our results, verbal memory was significantly
correlated with processing speed scores. Dickinson et al.
[62] highlighted that many higher cognitive operations—
including encoding and retrieval—involve internal
dynamics that are significantly speed-dependent. Others
have found that speed of processing is a strong predictor of
verbal memory performance in schizophrenia [66, 67].



Eur Child Adolesc Psychiatry (2012) 21:315-326

323

Therefore, it might be that processing speed scores have
prevented verbal memory from entering the model. Verbal
memory was also highly correlated with executive func-
tions scores, and that could also explain the result. In a
deep review about the verbal memory dysfunction in
schizophrenia, Cirillo and Seidman [68] highlighted the
involvement of the frontally mediated “central executive”
in memory deficits.

Regarding the attention domain, our results showed that
patients’ scores were not significantly below controls’
mean after controlling for SES and IQ differences between
groups. These findings corroborated previous reports which
have found preservation of attentional functions in ado-
lescents with EOS [32, 69, 70], and supported the
hypothesis that attentional deficits in adolescents with
schizophrenia do not have the same high discriminative
value as attention disorders in adult schizophrenia [32].

Among clinical variables, neither positive nor negative
symptoms emerged as predictors despite their significant
correlation with LSP score. In AOS, positive symptoms
appeared to have an impact on functional outcome in some
studies of chronic schizophrenia [18] and first-episode
psychosis [71]. In EOS, some previous studies have found
a significant relationship between positive symptoms and
functional outcome [25] but others have not [27]. None of
these previous EOS studies had considered cognition along
with symptoms in predicting functional outcome. Our
results showed positive symptoms to be significantly cor-
related with real-world daily living skills scores, but this
did not remain significant in the regression model when
cognition was controlled for. Nevertheless, patients scoring
five or higher on two or more items of the PANSS were
excluded from the study, because it was deemed that
having two or more marked positive symptoms which
could need direct supervision could indicate a non-remitted
acute episode or a relapse; this approach may have affected
the potential predictive value of severe positive symptoms
in relation to functional outcome. This is especially rele-
vant in a sample of adolescents with EOS, because the
early-onset of the illness usually tends to result in a more
symptomatically severe form of the disorder, with more
severe positive and negative symptoms than adult-onset
schizophrenia [72].

An unexpected finding was that negative symptoms
were not found to be a significant predictor of real-world
scores. Negative symptoms are known to be a major source
of functional impairments in AOS [15] and first-episode
samples [14]. Individual negative symptoms such as
blunted affect and passive-aphetic social withdrawal have
been found to be the main predictors of real-world social
outcomes in chronic schizophrenia [18]. Negative symp-
toms have also been described as having a moderating
effect [13] and a mediator effect [15] in the relationship

between cognition and psychosocial functioning. In EOS,
some have found negative symptoms to predict functional
outcome [26, 27], but this result has not been found by
others [25]. Our results showed that negative symptoms
significantly correlated with real-world scores, but when
considered along with cognition, cognitive variables
emerged as stronger predictors. Nevertheless, one limita-
tion of this study is that we did not examine negative
symptoms individually. Individual symptoms, as reported
by Leifker et al. [18], might also be significant predictors of
real-world functioning in the early form of the illness. It
would be interesting for future studies in EOS to focus on
these potential relationships.

The use of the LSP, a scale originally created to be used
in adults, could be debated. The scale includes some items
referring to behaviors that are usually supervised by par-
ents, such as taking medication without needing reminders
or being collaborative with medical services. Furthermore,
those items may not be totally applicable to healthy con-
trols. Other instruments exist which are specifically
designed to assess functional behavior in children and
adolescents. These include the Vineland Adaptive Behav-
ior Scales (VABS) [73] and the Child and Adolescent
Functional Assessment Scale (CAFAS) [74], both of which
are used by the TEOSS group [21, 72]. Although these
instruments have advantages such as allowing direct
comparisons with previous EOS studies, we took into
consideration the fact that the LSP has recently been
selected as one of the most valid measures for assessing
everyday living skills in schizophrenia [75] and that it is
one of the most widely used scales to assess daily living
functioning [76]. This allows direct comparisons with AOS
studies and with future longitudinal data. Furthermore, it
is a low-burden instrument that can be answered in a
few minutes by subjects’ parents, while the VABS or
the CAFAS are instruments designed to be scored by
mental-health clinicians or trained interviewers following a
comprehensive interview. Finally, our own previous
unpublished findings have validated the use of the LSP in
adolescents with EOS, indicating that it is a reliable
and valid instrument in young populations and that the
items are actually understood and answered by almost all
parents, both in the patient and the healthy control groups
(unpublished results).

The findings should be interpreted in light of several
other limitations. First, the prevalence of substance misuse
disorder is known to be high in early psychosis [77]. Our
results are only generalizable to stabilized patients without
substance misuse comorbidity. Second, EOS is associated
with a significant decline in measures of general intelli-
gence that could include a drop in IQ below 70 [78], while
our sample only included patients with 1Q above 70. A
prior estimation of 1Q, before the first-episode of psychosis,
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may have been better, as this would have included patients
who had suffered a decline in their general intelligence due
to the effects of the disease but did not have a prior
functional history of mental retardation. Third, data about
the duration of the inpatient treatment up to examination
and about the duration of antipsychotic treatment prior to
the assessment were not available. Fourth, the exclusion
criteria of two or more positive symptoms scored as five or
more on the PANSS was to some extent an arbitrary cut-
off, and did not indicate that patients in the study were
completely in remission [79]. Nevertheless, our focus was
on clinically (and pharmacologically) stabilized patients
and, as stated by the same authors, around two-thirds of
patients who are clinically stable do not meet the criteria
for remission [79]. Fifth, the cross-sectional nature of our
analyses is another limitation. More longitudinal studies
are necessary to confirm the value of cognition as a pre-
dictor of functional outcome in EOS. Despite these limi-
tations, the present study also has a number of strengths,
such as using a blind assessment of cognitive and real-
world functioning, and the use of one of the best real-world
daily living skills measures for schizophrenia [75]. More-
over, the influence of acute symptoms and recent change of
medications was avoided by including a relatively large
and homogeneous sample of stabilized outpatients with
stable pharmacological treatments.

Conclusion

The present findings confirm that EOS implies generalized
cognitive impairment and a significant degree of disability.
Processing speed and executive functions emerged as the
main independent predictors of real-world daily living
skills in EOS, independently from symptoms and other
cognitive functions. The results highlighted that both
slowness of processing information and executive deficits
impacted on real-world functioning of this young popula-
tion, although the model leaves much of the variance in the
daily living skills measure unexplained. Our results are of
relevance because they extend knowledge about the impact
of the illness when presenting early in patients’ develop-
ment and, more importantly, they can help to focus reha-
bilitation efforts on influential factors interfering with the
performance of actual day-to-day living skills in EOS.
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