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Abstract
Psychotic disorders typically manifest from late adolescence to early adulthood, and an earlier onset might be associated with 
greater symptom severity and a worse long-term prognosis. This study aimed to compare the cognitive characteristics of 
patients with first-episode psychosis (FEP) by their age at onset. We included 298 patients diagnosed with FEP and classified 
them as having an early onset (EOS), youth onset (YOS), or adult onset (AOS) based on age limits of ≤ 18 years (N = 61), 
19–24 years (N = 121), and ≥ 25 years (N = 116), respectively. Socio-demographic and clinical variables included age at 
baseline, gender, socio-economic status, antipsychotic medication, DSM-IV diagnoses assessed by clinical semi-structured 
interview, psychotic symptom severity, and age at onset. Neuropsychological assessment included six cognitive domains: 
premorbid intelligence, working memory, processing speed, verbal memory, sustained attention, and executive functioning. 
The EOS group had lower scores than the YOS or AOS groups in global cognition, executive functioning, and sustained 
attention. Although the scores in the YOS group were intermediate to those in the EOS and AOS groups for most cognitive 
factors, no statistically significant differences were detected between the YOS and AOS groups. Age at onset results in spe-
cific patterns of cognitive interference. Of note, impairment appears to be greater with EOS samples than with either YOS 
or AOS samples. A longitudinal study with a larger sample size is needed to confirm our findings.
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Introduction

Psychotic disorders, which typically develop from late ado-
lescence to early adulthood, are severe mental disorders that 
have a considerable impact on the lives of both patients and 
their families [1–3]. The outcome of patients diagnosed with 
first psychotic episode (FEP) is highly variable, and although 
remission is achieved in 58% of the cases, recovery is only 
achieved in 38% [4]. The duration of untreated psychosis, 
poor premorbid adjustment, the severity of negative symp-
toms, the comorbidity of substance abuse and the diagnosis 

of a non-affective psychotic disorder are variables which 
influence the patient’s outcome [5].

Most studies divide psychotic disorders by age at onset, 
with onset before age 18 years considered early onset (EOS) 
and onset after 18 years considered adult onset (AOS) [6]. 
Thus, while EOS includes patients with a limited age range, 
AOS generally includes samples from 18 to late adulthood, 
which does not differentiate between very young adults and 
much older adult patients.

When developing in adolescence and young adulthood, 
psychotic disorders can interfere with normal maturation [7] 
and socio-functional development [8]. Not all studies into 
how age at onset affects clinical outcomes have observed 
significant differences between EOS and AOS [9], but most 
agree that patients with EOS have worse premorbid adjust-
ment, longer duration of untreated psychosis, more negative 
symptoms, higher suicidality, more depressive symptoms, 
and higher prevalence of cannabis use than patients with an 
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AOS [10–13]. Moreover, some studies suggest that an earlier 
age at onset may be associated with higher genetic loading 
[14], greater cognitive deficits [15], and lower responsive-
ness to cognitive training [16]. Research among adults also 
suggests that age at onset may be significant. Chen et al. 
compared patients diagnosed with a schizophrenia spectrum 
disorder and young (< 26 years), middle (26–40 years), and 
late (> 40 years) adult onsets. They observed that older 
onsets were associated with lower rates of substance abuse, 
better psychosocial functioning, and a higher educational 
achievement [17].

Regarding cognition, there is strong evidence that 
patients diagnosed with either an EOS [18, 19] or an AOS 
[20, 21] psychotic disorder have global cognitive difficul-
ties. Moreover, these difficulties have been associated with 
worse functional outcomes [22, 23], and for this reason, are 
considered potential treatment targets [24]. Studies analyz-
ing differences in cognition between EOS and AOS offer 
conflicting results, probably due to different methodological 
approaches. Some studies have only included adult samples 
(sometimes with a long illness duration), splitting them ret-
rospectively into EOS and AOS. However, the longer dura-
tion fosters bias due to the interference of other variables, 
such as antipsychotic medication or symptom chronicity, on 
cognitive performance.

To our knowledge, only three studies have directly com-
pared cognitive domains in EOS and AOS following FEP 
[25–27], and in all three cases, the studies were conducted 
in non-affective psychosis patients and more than a year had 
elapsed between onset and assessment. Biswas et al. studied 
a group of 15 children, 20 adolescents, and 20 adults with 
schizophrenia and observed that the children showed lower 
scores than the other groups in intelligence quotient, mem-
ory, and perceptuomotor skills [25]. Moreover, adolescents 
experienced greater difficulties in intelligence and memory 
than adults. Holmen et al. compared executive function in 
20 EOS patients, 90 AOS patients, 66 healthy adolescents, 
and 127 healthy adults. They observed that both patient 
groups (EOS and AOS) had significantly poorer executive 
functions than healthy controls, but reported no significant 
differences between the EOS and AOS groups [26]. Finally, 
White et al. included 49 patients with EOS schizophrenia 
spectrum disorder, 139 with AOS schizophrenia spectrum 
disorder, 32 healthy adolescents, and 204 healthy adults. In 
this comparison, the EOS group performed worse than the 
AOS group in working memory, language, and motor func-
tion tasks, but the healthy adolescents also performed sig-
nificantly worse than the healthy adults in working memory 
and language. Thus, they concluded that only differences in 
motor function between the EOS and AOS groups were due 
to the age at onset [27]. However, these studies have impor-
tant methodological limitations, including assessment only 
after long disorder durations, assessment limited to specific 

cognitive functions, and the inclusion of EOS groups with 
mean ages close to adulthood. A final study worth noting is 
that by Tuulio-Henriksson et al., which reported that earlier 
onset among adults older than 18 years was associated with 
greater impairments in verbal learning and memory [28].

As evidenced, few studies have directly assessed cogni-
tive function by comparing EOS and AOS at a FEP when 
interference from psychotic symptoms and antipsychotic 
medications are less marked. There is also a scarcity of 
research that divides AOS groups into young and adult onset 
to study the influence of age on cognition. In this study, we, 
therefore, aimed to compare the cognitive characteristics of 
patients diagnosed with a FEP by three ages of onset: EOS, 
young adult onset (YOS), and AOS. We hypothesized that 
an EOS would be associated with the most severe pattern of 
cognitive difficulties, followed by an intermediate profile for 
a YOS, and the least severe profile for an AOS.

Methods

This is part of the “Phenotype-Genotype and Environmen-
tal Interaction: Application of a Predictive Model in First 
Psychotic Episodes (PEPs) Study” [29]. The broader PEPs 
study is a multicenter, naturalistic, and longitudinal study 
assessing the clinical neuropsychological and psychoso-
cial functioning variables in a cohort with FEP performed 
through the Biomedical Research Network Center for Mental 
Health. Patients were assessed at baseline and at 2, 6, 12, 
and 24 months. A complete description of the methodology 
has been published elsewhere [29].

This study was conducted in accordance with the ethi-
cal principles of the Declaration of Helsinki, Good Clinical 
Practice, and Hospital Clinic Ethics and Research Board. 
All participants and all parents/legal guardians of subjects 
younger than 18 years provided written informed consent 
before inclusion.

Sample

All participants were recruited in Spain from 2009 to 
2011. The following inclusion criteria were used: (a) age 
7–35 years at the time of the evaluation; (b) a psychotic dis-
order of less than 12 months’ duration, according to DSM-
IV criteria; (c) being fluent in Spanish; and (d) provision of 
written informed consent. We excluded those with an intel-
lectual disability according to DSM-IV criteria (including 
both an IQ below 70 and impaired functioning), a history 
of head trauma with loss of consciousness, and organic dis-
ease with mental repercussions. This resulted in the inclu-
sion of 335 patients with FEP. However, only those who 
completed at least one cognitive domain were considered, 
giving a final sample of 298 patients. Based on previous 
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literature [6] we considered as EOS all those subjects with 
a diagnosis of psychotic disorder under 18 years. Unfortu-
nately, there is no agreement about how to divide the AOS 
sample. Following the studies conducted by Kessler et al. 
and McGorry et al., where both authors concluded that 75% 
of subjects diagnosed with a psychiatric disorder received 
the diagnosis before the age of 25 [30, 31], we chose 24 as 
the cut-off to divide between YOS and AOS. Thus, among 
the 298 patients, 61 were classified as EOS (age ≤ 18 years), 
121 were classified as YOS (age 19–24 years), and 116 were 
classified as AOS (age ≥ 25 years).

Socio‑demographic and clinical assessment

Baseline socio-demographic and clinical data were system-
atically collected and analyzed for all participants. Socio-
demographic data included age, sex, and parental socio-
economic status (SES), as estimated using the Hollingshead 
Scale [32]. Diagnosis at 12-month follow-up was taken into 
account to ensure diagnostic stability. Clinical variables 
included:

• Diagnoses according to DSM-IV criteria were deter-
mined using the Spanish versions of the Structured Clini-
cal Interview for DSM I-IV Axis I disorders (SCID-I) 
[33] or the Schedule for Affective Disorders and Schiz-
ophrenia for School-Aged Children (K-SADS) [34], 
depending on age. The SCID-I and K-SADS are reliable 
for assessing psychopathology in adults and adolescents. 
They were administered by trained psychiatrists or psy-
chologists.

• Pharmacological treatment was assessed as the pre-
scribed daily antipsychotic dose converted to the esti-
mated chlorpromazine equivalents (CPZe), following 
international consensus guidelines [35].

• The severity of psychotic symptoms was assessed with 
the validated Spanish version of the Positive and Nega-
tive Syndrome Scale (PANSS) in schizophrenia [36]. The 
PANSS is a 30-item rating scale subdivided into three 
subscales (positive symptoms, negative symptoms, and 
general psychopathology) with a total score. Each sub-
scale is evaluated from 1 to 7 according to the severity 
of the symptoms.

• Age at onset was assessed using the Symptom Onset 
in Schizophrenia (SOS) inventory [37], which consid-
ers information given by patients and family members. 
In the event of a discrepancy between family members 
and patients, interviewers used their clinical judgment to 
make a decision.

• Family history of psychotic disorders was determined on 
the basis of an interview with the parents or legal guard-
ians which included questions about first- and second-
degree relatives.

• Substance abuse was assessed with the European Adapta-
tion of the Multidimensional Assessment Instrument for 
Drug and Alcohol Dependence scale [38].

Cognitive assessment

Cognitive assessment was conducted in the two-month fol-
low-up visit to ensure psychopathologic stability of patients. 
The test battery included standardized neuropsychological 
tests that have been validated in Spanish. They encompassed 
the cognitive dimensions included in the MATRICS battery, 
except for social cognition. The neuropsychological tests 
were grouped into the following domains:

• Estimated premorbid intelligence quotient (IQ), assessed 
with the vocabulary sub-test from the Wechsler Intel-
ligence Scale for Children IV (WISC-IV) [39] or the 
Wechsler Adult Intelligence Scale III (WAIS-III)[40], 
depending on age.

• Working Memory included the Digit Span and the Letter 
and Number sequencing sub-tests of the WISC-IV [39] 
or WAIS-III [40].

• Processing speed was assessed with the Trail Making 
Test form A [TMT-A] [41] and two parts of the Stroop 
test (reading speed of words and colors) [42].

• Sustained attention was tested with the following vari-
ables of the Continuous Performance Test-II [43]: omis-
sions, commissions, hit reaction time, perseverations, 
variability, and detectability.

• Verbal Memory was assessed with the Spanish version of 
the California Verbal Learning Test (the Spanish Com-
plutense Verbal Learning Test). Immediate and delayed 
recall were included in this domain [44].

• Executive function variables included errors, persevera-
tive errors, non-perseverative errors, and number of cat-
egories from the Wisconsin Card Sorting Test (WCST) 
[45], the Trail Making Test form B (TMT-B) [41], the 
interference score from the Stroop Test [42], and the 
F-A-S test [46].

• A global cognition score derived from the mean of all 
cognitive domains, except the premorbid IQ, was also 
calculated.

A detailed description of the cognitive assessment and 
the derived cognitive domains is reported elsewhere [47].

Statistical analyses

Inter-rater reliability was assessed for neuropsychological 
tests liable to variability (vocabulary of the WAIS-III and 
WCST). Ten cases per test were sent to researchers for cor-
rection and we compared these results against gold stand-
ards derived from the consensus of three expert evaluators 
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in administration and correction. Interclass correlation coef-
ficients (ICCs) were calculated for each test. Evaluators who 
did not reach the established cut-off point (ICC > 0.80) had 
to repeat the process. There was agreement among 90% of 
the neuropsychologists.

Although all neuropsychological tests were standard-
ized and validated for the Spanish population, not all tests 
were standardized for all age ranges because the study cov-
ered ages 12–35 years. Thus, all cognitive variables were 
transformed into standard equivalents (z scores: mean = 0; 
SD = 1) based on data from a control group matched by age 
and sex [48]. The socio-demographic characteristics of the 
control group are detailed in the supplementary material 
(Section and Table S1). Age at baseline was included as a 
covariate in the analyses to control for normative develop-
mental differences between groups. The scores for cogni-
tive domains were calculated by averaging the z scores of 
the neuropsychological tests included in each domain. The 
global cognitive score was calculated by averaging scores of 
all cognitive domains except for premorbid IQ [47]. Higher 
scores indicated better performance.

Neuropsychological variables were evaluated using the 
Kolmogorov–Smirnov test to confirm the normality of the 
sample distribution. The Levene test was also used to assess 
the equality of variances. To compare socio-demographic 
and clinical differences between groups (EOS, YOS and 
AOS), categorical variables were analyzed using the chi-
square Test and continuous variables were compared by 
analysis of covariance (ANCOVA). Differences between 
groups in cognitive variables were assessed via ANCOVA, 
using age, sex, SES, CPZe, and total PANSS score at base-
line as covariates. Bonferroni correction for multiple com-
parisons was applied. All tests were two tailed, significance 
was set at p < 0.05, and analysis was performed using IBM 
SPSS version 23.0 (IBM Corp., Armonk, NY, USA).

Results

Baseline data are shown by age of onset in Table 1. As 
shown, no significant differences were observed between the 
EOS, YOS and AOS groups in socio-demographic or clinical 
variable other than age and age at onset. We then analyzed 
differences in cognitive domains between groups, including 
age at baseline as a covariate, and these results are shown 
in Table 2 and Fig. 1. The presence of current or past psy-
chopathology (other than psychotic disorders), tobacco use, 
sex, SES, total PANSS score at baseline, and the CPZe were 
also included as covariates in the model to ensure that dif-
ferences between groups were not due to the effect of these 
variables. Significant differences were observed in sustained 
attention, executive function, and global cognition scores. 
For each variable, the EOS group obtained lower scores than 

either the YOS or AOS groups; however, although the YOS 
group had lower scores than the AOS group in all cognitive 
functions except processing speed, we observed no statisti-
cally significant differences. The influence of covariates on 
cognitive variables as well as the specific role of age can be 
found in the supplementary material (section and Tables S2, 
S3, S4 and S5).

Discussion

This is one of only a few studies to have directly compared 
cognitive domains in patients with EOS and AOS, in which 
the adult sample is further subdivided into YOS and AOS 
groups, to study the role of age of onset with greater nuance. 
The results show that EOS FEP patients have lower scores in 
global cognition, executive functioning, and sustained atten-
tion compared with either YOS or AOS FEP. Contrary to our 
initial hypothesis, however, no statistical differences were 
observed between YOS and AOS FEP.

There is strong evidence of difficulties in both execu-
tive function and sustained attention for patients with EOS 
and AOS samples [19–21, 49–52]. Attention and executive 
functioning improve during adolescence [53, 54] and are 
associated with frontal and pre-frontal areas, which are the 
last brain areas to mature [7]. Thus, executive functioning 
improves from adolescence and reaches an adult level at age 
20 years [54]. Sustained attention progressively increases 
during adolescence, when using the Continuous Perfor-
mance Test reveals a decrease in the number of omissions 
and the reaction time until age 15 [53]. Thus, an FEP during 
this key period in adolescence could interrupt or at least 
delay the normal development of both cognitive functions.

Previous studies comparing EOS and AOS directly 
in samples with FEP have offered widely varying results 
[25–27]. Some have observed significant differences 
between groups in intelligence [25], memory [25], or 
motor skills [27], while others have not [26]. Discrepancies 
between these studies and ours may be due to methodologi-
cal differences concerning the assessment of specific cogni-
tive functions or the time lapse between cognitive assess-
ment and symptom onset, which was ≥ 1 year in some cases.

A meta-analysis by Rajji et al. compared cognitive dif-
ficulties in youth-onset schizophrenia (< 19 years), late-
onset schizophrenia (> 40  years), and adults with FEP 
(19–40 years) [15]. They concluded that individuals with 
youth-onset had larger deficits than adults with an FEP in 
their executive function, IQ, psychomotor speed, and verbal 
memory. The youth-onset group was also more impaired 
than late-onset group in both executive function and atten-
tion. However, the adults with an FEP showed larger defi-
cits in attention, full-scale IQ, and global cognition than 
the patients with late-onset schizophrenia. Although we 
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Table 1  Socio-demographic and clinical variables

SES socio-economic Status, PANSS positive and negative syndrome scale, CPZe chlorpromazine equivalents, EOS early onset, YOS youth onset, 
AOS adult onset
*F value derived from the analysis of covariance
**Bonferroni correction for multiple comparisons applied
*** Presence of current and past psychopathology other than psychoses
****Data available in a sample of 48 EOS, 60 YOS and 78 AOS. Significant differences in bold
a EOS < YOS < AOS
b EOS > YOS = AOS
c EOS < YOS = AOS

EOS
(N = 61)

YOS
(N = 121)

AOS
(N = 116)

Statistics*
F/χ2

p-value**

Socio-demographic variables
 Age: x (SD) 16.1 (2.1) 21.3 (2.3) 29.8 (3.1) 613.912  < 0.001a

 Sex: male N (%) 45 (73.8%) 87 (71.9%) 70 (60%) 4.880 0.087
 SES: x (SD) 40 (18.9) 36.2 (16.4) 36.3 (14.4) 1.241 0.291
 Educational level, N (%) 45.841  < 0.001
 Primary 27 (44.3%) 24 (19.8%) 21 (18.1%)
 Secondary 33 (54.1%) 89 (73.6%) 62 (53.4%)
 University 1 (1.6%) 8 (6.6%) 33 (28.5%)

Clinical variables
 Age at onset: x (SD) 15.3 (1.9) 20.7 (1.8) 29.6 (3.2) 739.917  < 0.001a

 Diagnoses, N (%)
 Schizophrenia spectrum 

disorders
29 (47.5%) 53 (43.8%) 50 (43.1%) 0.339 0.844

 Affective psychoses 17 (27.9%) 21 (17.4%) 20 (17.2%) 3.458 0.177
 Other psychoses 15 (24.6%) 47 (38.8%) 46 (39.7%) 4.523 0.104
 Any psychiatric disorder 

other than psychoses***
29 (47.5%) 28 (22.6%) 32 (27.5%) 12.752 0.002b

 Substance use
 Tobacco 29 (47.5%) 88 (72.7%) 81 (69.8%) 10.837 0.004c

 Cannabis 25 (41%) 63 (52.1%) 42 (36.2%) 3.752 0.153
 Alcohol 25 (41%) 66 (54.5%) 62 (53.4%) 2.775 0.250
 Cocaine 5 (8.2%) 14 (11.6%) 18 (15.5%) 2.034 0.362
 Other 7 (11.5%) 16 (13.2%) 21 (18.1%) 1.737 0.420
 PANSS: x (SD)
 PANSS positive 19.3 (8.1) 18.5 (7.5) 18.1 (8.1) 0.490 0.613
 PANSS negative 19.5 (10.2) 19.3 (7.8) 17.8 (7.6) 1.264 0.284
 PANSS general 38.2 (16.5) 38.5 (11.4) 37.1 (12.2) 0.363 0.696
 PANSS total 77.1 (29.7) 76.3 (22.3) 73.1 (23.8) 0.735 0.481
 CPZe: x (SD) 538.9 (393.3) 626.1 (429.8) 608.9 (471.8) 0.748 0.474
 Family history of psycho-

sis****
 Family history of psy-

chotic disorders**** 
(first- and second-degree 
relatives), N (%)

16 (33.3%) 29 (48.3%) 35 (44.9%) 2.635 0.267

 Number of relatives diag-
nosed with a psychotic 
disorder**** (first- 
mand second-degree 
relatives) x (SD)

0.5 0.8 0.7 0.9 0.6 0.9 0.764 0.467



644 European Child & Adolescent Psychiatry (2023) 32:639–649

1 3

found no significant differences between the YOS and AOS 
groups in our study, Fig. 1 does show a similar pattern to that 
described by Rajji et al., with scores increasing in the order 
EOS (lowest), YOS (intermediate), and AOS (highest) for 
all cognitive functions except premorbid IQ. Interestingly, 
Rajii et al. included patients with a wide age range up to 
60 years, suggesting that our age range (12–35 years) was 
insufficiently wide to detect differences between YOS and 
AOS FEP [15].

Age at onset is an important factor to consider when 
studying psychiatric disorders, but its role has been mainly 
analyzed in adults with a long disorder duration. In these 
patients, we cannot exclude the influence of antipsychotic 
medications and chronic psychotic symptoms. Indeed, when 
Hilker et al. studied the relationship between age at onset and 
risk of schizophrenia spectrum disorders using data from the 
Danish Psychiatric Central Research register, they observed 
diagnosing one twin with schizophrenia under the age of 
22 years increases the risk in the other twin fivefold [14]. 

Table 2  Differences between EOS, YOS and AOS in cognitive domains

IQ Intelligence quotient, cx corrected mean, TE typical error, EOS early onset, YOS young onset, AOS adult onset
*F value derived from the analysis of covariance with age, sex, SES, CPZe, total PANSS score at baseline, tobacco use and past/current psycho-
pathology as covariates
**Bonferroni correction for multiple comparisons applied. Significant differences in bold
a EOS < YOS = AOS

EOS
(N = 61)

YOS
(N = 121)

AOS
(N = 116)

Statistics
F

p-value*

Cognitive variables
 Premorbid IQ: c x (TE) − 1.53 (0.31) − 1.41 (0.14) − 0.87 (0.24) 1.328 0.267
 Working memory: c x (TE) − 1.01 (0.17) − 0.87 (0.08) − 0.66 (0.13) 0.826 0.439
 Processing speed: c x (TE) − 1.21 (0.24) − 0.94 (0.11) − 0.99 (0.18) 0.893 0.441
 Sustained attention: c x 

(TE)
− 1.01 (0.14) − 0.36 (0.07) − 0.26 (0.11) 10.723  < 0.001 a

 Verbal memory: c x (TE) − 1.40 (0.26) − 1.24 (0.12) − 1.15 (0.20) 0.196 0.823
 Executive functions: c x 

(TE)
− 1.71 (0.24) − 0.94 (0.11) − 0.47 (0.18) 6.142 0.003 a

 Global cognition score: 
c x (TE)

− 1.26 (0.15) − 0.83 (0.08) − 0.60 (0.12) 4.337 0.015 a

Fig. 1  Cognitive domains (z 
scores) in EOS, YOS and AOS. 
IQ Intelligence quotient, EOS 
early onset, YOS youth onset, 
AOS adult onset

IQ: Intelligence quo�ent; EOS: early onset; YOS: youth onset; AOS: adult onset. 
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An EOS, therefore, seems to be linked to a greater genetic 
component or predisposition. Moreover, some studies have 
associated earlier ages of onset to worse courses of illness, 
family history of psychosis, and increased risk in siblings 
[12, 55]. Together, these findings suggest an association 
between an earlier age of onset and a higher genetic load.

An EOS of FEP has a particularly meaningful impact on 
individuals due to the period of life when it occurs. Ado-
lescence is not only a time where brain undergoes dramatic 
changes [7] but also a period characterized by changes 
affecting psychological and social development [8]. The 
presence of psychotic symptoms interrupting normal matu-
rational and developmental processes in adolescence may 
create a more severe psychotic disorder characterized by a 
worse outcome and greater cognitive difficulties. Interest-
ingly, executive function and sustained attention are cogni-
tive domains that improve significantly during adolescence 
[53, 54], and onset during this period may specifically inter-
fere with their development. Longitudinal studies comparing 
EOS, YOS, and AOS are needed to assess if the evolution of 
cognitive function differs by the age at onset.

Our results have a clear practical application, namely they 
can be used to support early interventions to maximize the 
benefit of psychiatric and psychological treatments. Nowa-
days, specific cognitive remediation programs exist, which 
have demonstrated their efficacy in improving cognitive 
functions in adolescents [16], despite evidence that they 
respond less in areas such as verbal memory compared with 
adults [16]. Other research among adults has shown that 
age moderates the effect of cognitive training on cognitive 
outcomes, with younger adults showing greater improve-
ment than older subjects [56]. Thus, age at onset may be 
considered an important variable when planning cognitive 
interventions.

Additional methodological points should be taken into 
account when interpreting the results of this paper. All statis-
tical analyses were performed including SES, CPZe levels, 
PANSS score and age. Moreover, age was considered as a 
categorical variable rather than a continuous variable. Lower 
parental socio-economic status (SES) has been associated 
with lower cognitive functioning both in child/adolescent 
[57–59] and adult samples [60]. Lower parental SES has 
also been linked to a higher risk of developing psychotic 
disorders [61, 62]. In our study, parental SES was signifi-
cantly associated with all measures of cognitive function-
ing except verbal memory (section S2 and table S2 in the 
supplementary material section). Nevertheless, even if we 
include SES as covariate, the group variable (EOS, YOS and 
AOS) remained significant. Regarding the inclusion of CPZe 
levels as covariate, there is no agreement as to the effects 
of antipsychotic medication on cognition. A recent meta-
analysis by Prates Baldez et al. observed that the effects 
of antipsychotics on cognitive functioning are not uniform 

[63]. Thus, when more than one antipsychotic medication 
is used in the same study, it is imperative to convert differ-
ent antipsychotic doses into a single measure. There is no 
single method to calculate dose equivalents. In this study 
we followed the consensus established by Gardner et al. 
2010, which provides one of the most complete estimates 
of equivalencies and specific clinical scenarios. Finally, age 
of patients was considered as a categorical variable instead 
of a continuous variable. Previous literature has shown that, 
in terms of maturational and cognitive development, child-
hood, adolescence and adulthood are quite different. Thus, 
between 5 and 20 years of age, most cognitive functions 
improve due to normal maturational processes with a peak of 
growth between 10 and 15 years of age [53, 54, 64–66]. To 
show this difference we included age as a discrete variable. 
A complete analysis of the role of these three variables in 
our results can be found in supplementary material sections 
and Tables S1, S2, S3 and S4.

This study has some limitations that must be taken into 
account. First, although 298 patients with an FEP were 
included, we divided those patients into three groups, 
thereby reducing the relative sample sizes of those groups. 
To control for the effect of covariates (The presence of cur-
rent and past psychopathology, tobacco use, age, sex, SES, 
severity of psychotic symptoms, and CPZe), these were 
included in the statistical analyses and Bonferroni correc-
tion was applied. As a consequence, we may have lost some 
significant differences between groups due to a lack of sta-
tistical power. Second, previous research has clearly defined 
age at onset prior to 18 years as the cut-off for EOS FEP, 
but to our knowledge, no general consensus exists about the 
optimal point to divide samples into YOS and AOS. Our cut-
off limit set at 25 years old is therefore arbitrary. A theoreti-
cal model with three sub-groups (age at onset of 17, 27, and 
46 years) has been discussed in a recent study [67] and no 
accurate threshold for age at onset was identified to define 
valid sub-groups. However, given that McGorry et al. con-
cluded that 75% of mental illness emerged before the age of 
25 years, we considered this a good cut-off point [31]. Third, 
the age range of patients with FEP was 7–35 years in this 
study, and as such, does not include late-onset psychosis. 
This may have prevented us from identifying significant dif-
ferences between the YOS and AOS groups. Furthermore, 
there is no direct comparison with a healthy control group 
to control for possible confounders due to normal develop-
mental processes. Finally, the cross-sectional study design 
means that no conclusions can be drawn regarding the evolu-
tion over time.

In conclusion, we observed that patients with EOS FEP 
have greater impairments in executive function and sus-
tained attention than either YOS or AOS groups. Although 
this suggests that age at onset interferes specifically in cog-
nition, longitudinal studies are needed to assess if the early 
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onset of psychotic symptoms also interfered with its normal 
development.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00787- 021- 01901-8.
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