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ARTICLE INFO ABSTRACT

Keywords: Emotional intelligence (EI) and neurocognition (NC) impairments are common in first-episode psychosis (FEP),
First-episode psychosis yet their evolution over time remains unclear. This study identified patient profiles in EI and NC performance in
Emotional intelligence FEP. 98 adult FEP patients and 128 healthy controls (HCs) were tested on clinical, functional, EI, and NC var-

Emotional processing
Neurocognition
Cognitive reserve
Negative symptoms

iables at baseline and two-year follow-up (FUP). A repeated-measures ANOVA compared the effects of group
(patients and HCs) and time on EI. Significant EI improvements were observed in both groups. Four groups were
created based on NC and EI performance at baseline and FUP in patients: impairment in NC and EI, impairment
in NC only, impairment in EI only, and no impairment. At FUP, patients impaired in NC and EI showed less
cognitive reserve (CR), greater negative and positive symptoms, and poorer functional outcomes. At FUP, three
group trajectories were identified: (I) maintain dual impairment (II) maintain no impairment or improve, (III)
maintain sole impairment or worsen. The maintain dual impairment group had the lowest levels of CR. EI and NC
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impairments progress differently in FEP. Greater CR may protect against comorbid EI/NC impairment. Identi-
fying these patient characteristics could contribute to the development of personalised interventions.

1. Introduction

Emotional intelligence (EI) is conceptualized as the ability to iden-
tify, use, understand and manage emotions (Adolphs, 2009; Green and
Leitman, 2008; Penn et al., 1997; Salovey et al., 2004), and is commonly
measured via the Mayer-Salovey-Caruso Emotional Intelligence Test
(MSCEIT) (Mayer et al., 2002). In patients with psychotic disorders, EI is
assessed via the Managing Emotions branch of the MSCEIT, which is
more strongly correlated with community functioning than the three
other branches and alternative measures of Social Cognition (SC)
(DeTore et al., 2018). First episode psychosis (FEP) individuals have
shown significant deficits in tasks exploring typical emotional responses
when compared to healthy controls (HCs) (Green et al., 2012; Healey
et al., 2016; Mazza et al., 2013; Thompson et al., 2012a). Conversely,
other authors failed to find differences in EI between individuals with
FEP and HCs (Achim et al., 2013; Basseda et al., 2012; Reske et al.,
2009), although two of these studies used tasks with unknown psycho-
metric properties: (1) the Persian version of Bar-On Emotional Quotient
Inventory from an unpublished master’s thesis in Basseda et al. (2012)
and (2) an event-related paradigm consisting of emotion facial expres-
sions in Reske et al. (2009). Conflicting results have also been found for
the trajectory of EI impairment with evidence for the stability of EI
across the phases of psychotic disorders (Green et al., 2012; Thompson
et al., 2012a), as well as a decline (Healey et al., 2016; Wu et al., 2016),
and others even demonstrated an improvement in chronic patients
(Chen et al., 2021). Moreover, EI deficits have been identified in at-risk
individuals (Thompson et al., 2012b; Van Rijn et al., 2011) suggesting
they may increase vulnerability for the development of schizophrenia
(Comparelli et al., 2013). These findings were based on studies using
cross-sectional data limiting the generalizability of results beyond the
scope of study specific objectives. Further, a dearth of longitudinal data
remains; McCleery et al. (2016) reported stable SC performance in
schizophrenia at 5-year follow-up, however potential limitations include
the small sample size (n = 41) and lack of control group to compare SC
stability longitudinally. Conversely, Maat et al. (2015) found that SC
was poorer in patients with schizophrenia in comparison to controls at
baseline and three-year follow-up, although the authors reported a high
rate of attrition, and results should be interpreted in light of this limi-
tation. Further research is required to better understand the nature and
trajectory of EI deficits in FEP as they may appear early in the disease,
highlighting an optimal phase of illness to provide personalized inter-
vention and prevent worsening of EI (Healey et al., 2016).

Overall, these conflicting results may be better understood in terms
of the current state of the literature. Firstly, there appears to be an
overreliance on cross-sectional data meaning that causality cannot be
inferred. Further longitudinal studies are thus required. Secondly, it is
important to consider the heterogeniety of both samples and measure-
ment of EI In terms of samples, de Siqueira Rotenburg et al. (2023)
identified emotion cognition subgroups in bipolar disorder, with
one-third of patients showing significant longitudinal impairments,
suggesting that a significant number of patients do not demonstrate this
impairment. This contrasts with schizophrenia who appear to decline
over time. Together, this could be related to heterogenous patient
samples, further exacerbated by research focusing on more chronic pa-
tients (McCleery et al.,, 2016) and, in some cases, a lack of control
groups. More precise characteristation of populations is warranted to
gain a better insight into previously demonstrated but limited and
contrasting findings. Likewise, the complexity of measuring SC which
consists of many sub-domains has contributed to a lack of consensus
regarding standardised measurements of SC, resulting in heterogeneous
assessment methods with methodological issues (Pinkham et al., 2014).

67

Neurocognition (NC) impairments are also prominent in FEP and are
linked to poorer functional outcomes and overall recovery (Marti-
nez-Cengotitabengoa et al., 2012; Sanchez-Torres et al., 2018; Treen
Calvo et al., 2018). Importantly, normal cognitive function is related to
better clinical improvement and functional outcomes (Amoretti et al.,
2018; Camprodon-Boadas et al., 2021). A range of cognitive domains
appear to be affected in FEP including attention, processing speed,
memory, and executive functions (Bora et al., 2018; Bora and Murray,
2014). Cognitive impairments may even be present prior to the onset of
psychotic symptoms with evidence suggesting that deficits are present in
childhood (Fett et al., 2020). Consequently, and similar to EI deficits,
cognitive impairment may be a vulnerability factor for FEP (Bora et al.,
2023). Longitudinal studies have attempted to clarify the long-term
impact of these deficits. At 10-year follow-up, Zanelli et al. (2019)
found that FEP patients showed a decline in overall 1Q, memory, and
verbal knowledge. Similarly, following patients at seven different stages
over a 20-year period, those who developed schizophrenia performed
more poorly than all groups at all seven assessment stages in processing
speed and the ability to access general knowledge (Bonner-Jackson
et al., 2010). Conversely, and following the onset of initial symptoms,
patients tended to show an improvement in cognition with no evidence
of decline over the 20 years (Bonner-Jackson et al., 2010). Findings may
have been limited by the heterogeneity of the groups studied, namely
schizophrenia, other psychotic disorders, and non-psychotic disorders.
Also, no control group was included in the assessment to compare
against normal age-related cognitive decline. Further mixed results were
also reported between 2 to 20 years following hospitalisation: mild to
moderate cognitive decline was observed in verbal memory, visual
memory, attention, processing speed, and abstraction-executive func-
tion, yet improvement in verbal knowledge and stable verbal fluency
was also identified (Fett et al., 2020). Moreover, deficits in both NC and
SC have been associated with psychosocial difficulties in FEP (Stouten
et al., 2017). As such, further research is required to improve our un-
derstanding of both EI and NC impairments across the illness trajectory
following a FEP, which may be further complicated by the conflicting
results reported regarding the complex relationship between SC and NC
in FEP and their role in functioning (Fett et al., 2011; Griffiths et al.,
2021; Ohmuro et al., 2016). Doing so may be of clinical importance for
designing interventions to improve functional outcomes in this
population.

1.1. Aims of the study

The present study aims to: (1) explore differences in EI between FEP
patients and HCs at baseline and two-year follow-up; (2) establish group
characteristics based on EI and NC performance at baseline and two-year
follow-up; and (3) examine the changes among the groups at both stages
of evaluation.

2. Experimental procedures
2.1. Participants

The sample comprised a total of 98 FEP patients and 128 healthy
controls (HCs) who were recruited as part of the ‘Phenotype-Genotype
Interaction: Application of a Predictive Model in First Psychotic Epi-
sodes’ (PEPs Project based on its Spanish acronym) (Bernardo et al.,
2013, 2019), a collaborative project between various members of the
Spanish Research Network on Mental Health (CIBERSAM) (Salagre
et al., 2019).

The current study used the following inclusion criteria: (1) aged
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between 18 and 35 years of age at the time of first evaluation; (2) < 12-
month history of psychotic symptoms; (3) fluent in Spanish; and (4)
provide written informed consent. The exclusion criteria were as fol-
lows: (1) intellectual disability according to DSM-IV-TR criteria
(American Psychiatric Association, 2000); (2) history of head trauma
with loss of consciousness; (3) medical disease that may significantly
affect mental health. The patients were matched with HCs by age (+
10%), sex, and parental socioeconomic status (SES) (+ 1 level). The
same exclusion criteria were used for HCs but included the presence of a
current or past psychotic disorder or major depression and having a first
degree relative with psychotic disorder history.

To ensure sample homogeneity, only adult patients with non-
affective FEP were included given the evidence that both clinical
course and functional outcome present specific characteristics depend-
ing on the subgroup. At two-year follow-up and according to DSM-IV-
TR, non-affective FEP diagnosis was considered as: schizophrenia,
schizophreniform, schizoaffective disorders, and other psychoses not
otherwise specified. Only FEP patients who had less than 6% missing
data in neuropsychological tests at baseline and follow-up were included
in the present study. Supplementary Fig. 1 shows the flowchart for the
selection of the 98 non-affective FEP and 128 HCs.

The PEPs Project was approved by the Clinical Research Ethics
Committee of all participating centres and was carried out in accordance
with the ethical principles of the Declaration of Helsinki and Good
Clinical Practice. All participants who met inclusion criteria provided
written informed consent prior to their inclusion in the study.

2.2. Materials

2.2.1. Clinical and sociodemographic data

Clinical and sociodemographic data were collected for all partici-
pants. Parental socioeconomic status (SES) was obtained using Hol-
linghead’s Two-Factor Index of Social Position (Hollingshead and
Redlich, 1958). Pharmacological treatment was measured by chlor-
promazine equivalents (CPZ) based on international consensus (Gardner
et al., 2010). For the duration of untreated psychosis (DUP) the number
of days between the first appearance of psychotic symptoms and the first
time receiving appropriate treatment for psychosis was calculated.
Substance use habits were also obtained using the European Addiction
Severity Index (EuropASI) (Kokkevi and Hartgers, 1995) and partici-
pants with current substance abuse comorbid diagnosis were not
excluded in order to ensure a more representative FEP sample.

Clinical diagnoses were determined according to the Structured
Clinical Interview for DSM (SCID-I-II) (First et al., 1997) for DSM-IV
criteria. To take into account any possible changes across time, as well
as to ensure diagnostic stability, diagnoses were based on the data ob-
tained at the 2-year-follow-up visit for all participants who completed
the study in its entirety.

A psychopathology assessment was also carried out using the Span-
ish version of scales chosen based on their relevance to FEP. The Positive
and Negative Syndrome Scale (PANSS) (Kay et al., 1987; Peralta and
Cuesta, 1994) was used to identify positive and negative symptoms and
the Montgomery-Asberg Depression Rating Scale (MADRS) (Lobo et al.,
2002; Montgomery and Asberg, 1979) to measure depressive symp-
tomatology. The Clinical Global Impression Scale (CGI) was used to
assess global illness severity (Guy, 1976). On each scale higher scores
indicate greater severity of symptoms.

2.2.2. Functional assessment

To assess psychosocial functioning, the Functioning Assessment
Short Test (FAST) (Rosa et al., 2007) and the Global Assessment of
Functioning (GAF) (Endicott et al., 1976) were administered. The FAST
scale contains 24 items that assess impairment or disability across the
following six areas of functioning: autonomy, occupational functioning,
cognitive functioning, financial issues, interpersonal relationships, and
leisure time. The FAST ranges in non-affective FEP patients were as
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follows: 0-9 (No impairment); 10-19 (Minimal impairment); 20-34 (Mild
impairment); 35-45 (Moderate impairment); 46-72 (Severe impairment)
(Amoretti et al., 2021a). Thus, higher scores indicate poorer
functioning.

The GAF aims to rate the severity of psychopathology and includes
an overall global score of patients’ current state by measuring the degree
of mental illness in terms of psychological, social, and occupational
functioning (Aas, 2010). Lower scores indicate a greater severity of
impaired functioning.

2.2.3. Premorbid adjustment and cognitive reserve

Premorbid adjustment was assessed retrospectively using the Pre-
morbid Adjustment Scale (PAS) (Cannon-Spoor et al., 1982). This scale
evaluates the degree of achievement of developmental goals prior to the
onset of psychotic symptoms. In this study, data was collected with
reference to the periods of childhood and adolescence as these were the
sole parts of the scale administered to participants due to the age of
symptom onset. Higher scores indicate poorer premorbid adjustment.

Cognitive reserve (CR) is widely accepted as the ability of a brain to
cope with brain pathology in order to minimize symptoms (Stern, 2002).
To measure it, estimated premorbid intellectual functioning (IQ), edu-
cation and lifetime participation in leisure, as well as social and physical
activities, were calculated (Amoretti et al., 2016, 2018, 2019; Anaya
etal., 2016). Premorbid IQ was evaluated with the Vocabulary subtest of
the Weschler Adult Intelligence Scale (WAIS III) (Weschsler, 1997).
Education was measured by registering the total number of years par-
ticipants completed in education, as well as parents’ educational level,
and lifetime school performance was evaluated using the scholastic
performance domain of the PAS scale (Cannon-Spoor et al., 1982. The
FAST scale was used to measure lifetime participation in leisure, social,
and physical activities. Higher scores correspond to better performance.

2.2.4. Neuropsychological assessment

For this study, the two cognitive clusters identified by Amoretti et al.
(2021b) were used: (1) the first cluster (56.1%) with mild to moderate
cognitive impairments in processing speed, verbal learning, working
memory and verbal fluency and (2) the second one (43.9%) with rela-
tively intact cognition (results within the typical limits in all scores on
standardized tests).

These groups were formed based on the results of an extensive
neuropsychological assessment that was conducted in the second month
of evaluation to ensure clinical stability of patients included in the study.
This assessment was repeated at the two-year follow-up visit. Impor-
tantly, data imputation was conducted for all data that contained less
than 6% and 2% at baseline and two-year follow-up as the algorithm
used for clustering cannot be implemented on missing values. The
following cognitive domains were investigated via the neuropsycho-
logical test battery: (1) processing speed with the Trail Making Test,
form A (TMT-A) (Reitan and Wolfson, 1993); (2) verbal learning and
memory with the Verbal Learning Test Spain Complutense for adults
(TAVEC) (Benedet, 1998); (3) working memory via the Digit Span
Subtest and the Letter-Number (LN) Sequencing Subtest of the WAIS-III
(Weschsler, 1997); (4) executive functions with the Stroop Color and
Word Test (SCWT)(Golden and Freshwater, 1978); (5) Controlled Oral
Word Association Test composed by phonemic verbal fluency (FAS), and
semantic fluency (animal naming) (Loonstra et al., 2010). All scores
were standardized with respect to the subject’s age and/or educational
level according to standardized normative data found in the test manual.
Higher t-test scores indicate better performance in all cognitive
domains.

2.2.5. Emotional intelligence

The Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT)
(Mayer et al., 2002) is comprised of 141 items and 8 subtests that test
overall emotional intelligence and four components (branches) of EI
which include perceiving emotions, understanding emotions, managing
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emotions, and facilitating thought. For the present study, only the
managing emotions branch was used as it is the SC domain added in the
MATRICS Consensus Cognitive Battery (MCCB) (Nuechterlein et al.,
2008). The MSCEIT Managing Emotions branch includes two tasks
(Emotional Management and Emotional Relations) that assess social and
emotion management in terms of regulating self-emotions and identi-
fying emotion regulation in others. A total of eight vignettes that
describe difficult social situations are read aloud to the participants who
are then offered a selection of four different ways a person may respond
to said situation. Each choice reflects varying degrees of emotional
reactivity, and they also vary in their level of adaptability. The partici-
pant is then offered a list of four possible reactions and is required to rate
the effectiveness of each of the four actions using a five-point scale
ranging from very ineffective to very effective. In the branch, higher
scores correspond to better performance.

2.3. Statistical analysis
This study was carried out in four specific phases:
1- Sociodemographic differences between patients and HCs:

At baseline and two-year follow-up, we explored differences between
patients and HCs using chi-squared for categorical variables as a form of
descriptive analysis. Unpaired t-tests for normally distributed variables
and Mann-Whitney U tests for non-normal data were performed to
examine any group differences. To assess whether differences between
patients and HCs who were evaluated/not evaluated at follow-up, chi-
square and Student’s t-test were used.

2- Differences in EI performance at baseline and two-year follow-up
between patients and HCs

We conducted a linear mixed model to analyse the effect of time and
group (patients or HCs) on EI and overall time*group interaction.

3- NC and EI grouping in patients, and its performance at baseline
and follow-up:

We employed a cross-sectional approach to group patients based on
their performance in both NC and EI at baseline and two-year follow-up.
Grouping:

For NC we used a machine learning technique called Partition
Around Medoids (explained in Amoretti et al., 2021b to identify two
distinct cognitive clusters: cognitively impaired or intact patients.
Cluster analysis was applied using R (Version 3.5.3) and analyzed data
from various neuropsychological tests (TMT-A, TAVEC, LN, SCWT, FAS,
Animal Naming) administered both at baseline and follow-up. Several
steps were taken: a) cognitive scores were transformed into standardized
t-scores; b) missing data (missing cognitive data < 6% and <2% at
baseline and two-year follow-up) was imputed using the Multivariate
Imputation by Chained equations algorithm (Van Burren and
Groothuis-Oudshoorn, 2011), as the clustering algorithm cannot be used
if missing data are present; c) determined the optimal number of clusters
based on the average silhouette width, which measures how well objects
are grouped (ranging from -1 for poor clustering to 1 for good clus-
tering). In this way, the optimal number of clusters is selected based on
the number of subgroups with the highest value for the average
silhouette width.

EI categorization did not involve a clustering method as NC. Instead,
we relied on pre-defined qualitative cut-off scores from the MSCEIT
manual to classify participants into two groups: EI Impaired, which
included individuals with an EI score below 90, suggesting a need for
potential improvement or development; and EI Intact, comprising par-
ticipants scoring above 91, indicating well-developed EI, even though
might be low/high average, competent or represent strength to the
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person.

Performance at baseline and follow-up:

The NC and EI categories were then combined to create four groups
for performance evaluation both at baseline and follow-up: Impairment
in both NC and EL; Impairment in NC only; Impairment in EI only and No
Impairment. These groups were used for subsequent analyses at both
time points. To assess differences between these four groups in clinical,
sociodemographic, and functional variables, one-way ANOVAs were
conducted at baseline and follow-up, controlling for CPZ equivalents.
Post-hoc Tukey’s HSD tests were employed for further comparisons
when significant ANOVA results were obtained. When significant dif-
ferences were found, the output of the Tukey post-hoc tests were
referred to.

4- Patients’ trajectories based on EI and NC performance

Finally, at both evaluation stages, we decided to explore the different
groups according to the EI/NC performance, identifying the following
three groups: (I) maintain dual impairment (II) maintain no impairment
or improve, (III) maintain sole impairment or worsen. This grouping
strategy responds primarily to the limitation of the sample size of the
individual groups, but it also allows to identify meaningful trajectories
with potential clinical implications:

Group 1. Maintain dual impairment: These participants exhibited
ongoing impairments in both NC and EI throughout the study period.
This group represents the most concerning trajectory, as it indicates
persistent challenges in both cognitive and emotional functioning. In-
dividuals in this group may require comprehensive interventions that
address both cognitive and emotional deficits.

Group II. Maintain no impairment or improve: These participants
either maintained healthy NC and EI levels or showed improvement in
these domains over time. This group represents the most favorable tra-
jectory, as it indicates stable or positive change in both cognitive and
emotional functioning. Individuals in this group may benefit from pre-
ventive measures or interventions that focus on maintaining and
enhancing their cognitive and emotional aspects.

Group III. Maintain sole impairment or worsen: These participants
either continued to experience an impairment in either NC or EI, or their
performance worsened in these areas over time. Despite the mixed na-
ture of their trajectories, individuals in this group are categorized
together due to their shared need for targeted interventions. They all
present with ongoing challenges in either cognitive or emotional func-
tioning, indicating a need for specific support to address these deficits.
While they may not exhibit the same level of severity as those in Group I,
they remain susceptible to further decline if their impairments are not
addressed.

Data was analysed using SPSS version 26. Significance level was set
atp < 0.05.

3. Results
3.1. Sociodemographic differences between patients and HCs

A total of 98 patients with FEP and 128 HCs were included in the
present study and also completed the 2-year follow-up. 68% of patients
(n = 67) were male with a mean age of 25.83+5.16 years (age at onset of
psychosis = 25.15+5.89). In terms of substance use, 67.6% (n = 75)
used tobacco, 55% (n = 61) consumed alcohol, and 45% (n = 50) were
cannabis users. The mean dose of CPZ equivalents was 580.61 + 416.99
and the mean DUP was 115.71 + 131.31 days (approximately 16
weeks). There were no differences between patients and HCs in terms of
age (p = 0.399), sex (p = 0.342) and SES (p = 0.101).

The follow-up sample of the FEP group (n = 98) did not differ from
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the sample without follow-up data (n = 146) in terms of sociodemo-
graphic, functional, and EI performance, except for SES (p = 0.0017),
CGI (p = 0.004) and specific domains of the neurocognitive evaluation
including TMT-A (p = 0.040), TAVEC (p = 0.045), LN (p = 0.018). Pa-
tients without follow-up data had lower SES, less clinical severity, and
worse neurocognitive performance. Similarly, HCs assessed at follow-up
(n = 98) showed no differences compared to the total sample of baseline
HCs (n = 96) in terms of sociodemographic and functional outcomes (see
Supplementary Table 1). However, those assessed only at baseline
showed worse processing speed (TMT-A, p = 0.041) and better semantic
fluency (animals, p = 0.032).

3.2. Differences in EI performance at baseline and two-year follow-up
between patients and HCs

Patients had lower EI scores than HCs at both baseline and at two-
year follow-up. The results from the linear mixed model revealed that
improvements were observed in both groups from baseline to follow-up,
but no significant interaction were found between time and group (see
Table 1).

3.3. NC and EI grouping in patients, and its performance at baseline and
follow-up

Four groups were created at baseline based on NC and EI perfor-
mance: impairment in NC and EI (n = 31, 31.6%), impairment in NC
only (n = 21, 21.4%), impairment in EI only (n = 17, 17.4%), and no
impairment (n = 29, 29.6%). A summary of baseline characteristics and
the differences between each group can be found in Table 2. Overall, the
group with no impairment had a higher SES than the impairment in NC
only group (p = 0.015). Initially, DUP was found to be significantly
higher in the impairment in both NC and EI group (p = 0.020) than all
other groups, but this result was no longer supported by the Tukey’s
post-hoc test. The impairment in both NC and EI and the impairment in
NC only had lower CR than the impairment in EI only group and the no
impairment group (p < 0.001). Impairment in both NC and EI showed
higher negative symptoms than the no impairment group (p = 0.042).

At two-year follow-up, patients were categorized in the same four
groups: impairment in both NC and EI (n = 17, 17.4%), impairment in
NC only (n = 12, 12.2%), impairment in EI only (n = 25, 25.5%), and no
impairment (n = 44, 44.9%). Sociodemographic, clinical characteristics,
and psychosocial functioning at baseline and at 2-year follow-up can be
found in Table 3. The impairment in NC only had a greater dose of
antipsychotic treatment than the no impairment group (p = 0.010) at
baseline but this was not significant at two-year follow-up (p = 0.206).
The impairment in both NC and EI demonstrated lower level of CR than
the impairment in EI only and no impairment groups (p = 0.002). At
baseline, the impairment in NC only showed higher severity of negative
symptoms than the no impairment group (p = 0.017). At two-year
follow-up, the impairment in both NC and EI group had more severe
positive (p = 0.041) and negative symptoms (p = 0.008) than the
impairment in EI only and no impairment group. Similarly, at two-year
follow-up the impairment in both NC and EI had greater overall symp-
tom severity than the no impairment group (p = 0.030). Finally, at two-
year follow-up the impairment in both NC and EI group showed greater
functional impairment than the no impairment group (p = 0.006).
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3.4. Patients' trajectories based on EI and NC performance

Three groups were identified to describe the course of the disease
and labelled accordingly as (I) maintain dual impairment (n = 11) (I)
maintain no impairment or improve (n = 57), (II) maintain sole
impairment or worsen (n = 30). Groups are displayed in Fig. 1.

These results show evidence of patients with persistent impairment
in both areas at baseline and two-year follow-up as 35.5% of the sample
with dual impairment at baseline continue with these difficulties at two-
year follow-up. On the other hand, almost 23% of patients with
impairment in both NC and EI at baseline showed full improvement at
two-year follow-up. Similarly, a large majority of patients who showed
impairment in one of the two areas at baseline demonstrated a tendency
towards improvement as they had no impairment at two-year follow-up
(39.5%). Conversely, at two-year follow-up, 60.5% of patients with one
of the two areas affected continue to demonstrate this deficit or worsen
showing signs of impairment in both domains.

It was found that the maintain dual impairment group had the lowest
levels of CR in comparison to the maintain sole impairment or worsen
group (p = 0.007) and maintain no impairment or improve (p = 0.002).
No other significant differences were found. The demographic and
clinical characteristics of these trajectories as well as their statistical
characteristics are presented in Table 4.

4. Discussion

Three core findings emerged in the present study. Firstly, FEP pa-
tients demonstrated poorer EI performance than HCs at baseline and
two-year follow-up. Although both groups showed an improvement
from baseline to follow-up, a notable difference between patients and
HCs was observed, with the former performing worse. Secondly, patients
with dual impairment (EI and NC) exhibited specific deficits which
varied at baseline and two-year follow-up and may represent potential
risk factors for these patients. Thirdly, 35.5% of patients with dual
impairment at baseline, remain with this deficit at two-year follow-up,
as well as the lowest CR in the whole sample.

Previous findings indicated that EI deficits are present in FEP
(Amminger et al., 2012; Bediou et al., 2007; Comparelli et al., 2013;
Edwards et al., 2001; Herbener et al., 2005; Mazza et al., 2013). Our
results supported this literature and showed a poorer evolution of FEP
patients’ EI performance at baseline and two-year follow-up. Never-
theless, the observed improvements are in line with previous research
highlighting improvements in FEP patients over time (Haring et al.,
2017; Hill et al., 2004; Watson et al., 2022). El is affected not only in FEP
patients, but also in prodromal stages (Green et al., 2012), and even in
high-risk population (Addington et al., 2008; Mondragon-Maya et al.,
2017), highlighting the importance of assessing this domain.

Based on the two groups of cognition (NC impaired and NC non-
impaired), and to assess differences between groups according to EI,
we generated four groups (impairment in both NC and EI, impairment in
NC only, impairment in EI only, and no impairment). At baseline, the
group with impairment in both NC and EI presented greater negative
symptoms and lower CR than the no impairment group. A complex
relationship is commonly reported between negative symptoms and
cognition (Harvey et al., 2006; Hughes et al., 2003) and SC (Pellet-
ier-Baldelli and Holt, 2020; Puig et al., 2017), as related yet independent
constructs. Nevertheless, there are a limited number of studies including

Table 1
Group differences in FEP patients’ and HCs’emotional intelligence performance.
Patients Healthy controls Time Subject Time x Subject
F Sig. F Sig. F Sig.
Baseline 91.87+12.00 100.68+11.98 5.318 0.022 58.254 <0.001 0.001 0.980
2-year follow-up 94.55+12.64 103.80+12.08

Abbreviations: EI= Emotional intelligence. Significant differences (p < 0.05) marked in bold.
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Table 2
Sociodemographic, clinical characteristics and psychosocial functioning at baseline among baseline groups.
Impairment in both NCand  Impairment in NC only Impairment in EI only No impairment (n=  F P Post hoc
EI (n = 31) [1] (n=21) [2] (n=17) [3] 29) [4] (Tukey’s HSD)
Sociodemographic variables
Sex: Male N(%) 20 (65) 14 (67) 12 (71) 20 (69) X2:1~007 0.800
Age (M£SD) 24.13+4.28 27.14+6.00 25.82+5.25 26.79+5.14 1.952 0.127 -
SES High 10 (32) 2(10) 7 (41) 7 (24) X2:24.881 0.015 [2]<[4]*
(%)  Medium- 13 0(0) 2(12) 8 (28)
High
Medium 6 (20) 3(14) 2(12) 6 (21)
Medium- 10 (32) 13 (62) 6 (35) 7 (24)
Low
Low 4 (13) 3(14) 0 (0) 1(3)
Missing
DUP 182.26+181.44 85.75+86.35 82.88+96.38 93.50+101.33 3.457 0.020
CPZ 669.45+453.70 596.58+469.96 636.64+420.68 402.53+273.56 2.204 0.093
Tobacco: Yes N (%) 21 (68) 14 (67) 8 (53) 19 (66) X2:1.18 0.757
Cannabis: Yes N (%) 14 (45) 10 (48) 4 (24) 11 (38) 1*=2.828 0.419
Alcohol: Yes N (%) 16 (31) 11 (52) 5(29) 19 (66) X2:5.601 0.133
PAS 49.30+23.40 47.70+£20.29 41.69+17.28 36.00+22.06 2.110 0.105 -
Cognitive reserve 69.72+11.72 71.94+8.44 81.25+11.86 81.95+8.55 9.731 <0.001 [11<[3,4]*%,
[2]<[3,4]*
Clinical variables
PANSS positive 19.19+7.94 19.86+9.52 16.71+6.85 16.17+7.09 1.293 0.281 -
PANSS negative 21.00+7.27 20.62+6.95 17.53+7.20 16.48+6.02 2.846 0.042 [11>[4]*
PANSS general 39.32+11.17 36.71+14.03 33.00+11.86 37.07+£11.25 1.025 0.385 -
PANSS total 79.52+22.70 77.19+27.78 67.24+23.04 69.72+20.68 1.504 0.219
MADRS 12.97+10.31 9.05+8.48 11.124+9.88 11.97+7.70 0.806 0.494
CGI 4.42+1.34 4.43+0.68 4.29+1.16 4.38+0.86 0.065 0.978
Functional variables
GAF 48.77+19.13 57.14+18.51 54.18+17.19 55.97+18.00 1.142 0.336
FAST 31.29+15.28 28.14+14.03 26.82+14.00 23.07+14.86 1.594 0.196

Abbreviations: CGI=Clinical Global Impression Scale; CPZ= Chlorpromazine equivalents; DUP= Duration of untreated psychosis; FAST=Functioning Assessment
Short Test; GAF= Global Assessment of Functioning; HSD= Honestly Significant Difference; M=Mean; MADRS= Montgomery-Asberg Depression Rating Scale;
PANSS= Positive and Negative Symptom Scale; PAS= Premorbid Adjustment Scale; SD= Standard Deviation. Significant differences (p < 0.05) marked in bold. *p <

0.05, **p < 0.001.

specific EI assessment: it has been reported that negative symptoms are
significantly related to EI and NC and contribute to functional outcome
more than positive or depressive symptoms (Lin et al., 2013). Addi-
tionally, the no impairment group had higher SES than the impairment
in NC only group. This is in line with a recent study concluding that
lower SES has a more negative impact on cognitive performance in
psychotic patients compared to healthy controls (Czepielewski et al.,
2022). At two-year follow-up, the impairment in both NC and EI group
had lower CR and more severe negative symptoms than the impairment
in EI only and the no impairment groups; in previous research FEP pa-
tients with higher CR have presented lower symptomatology and better
NC (Amoretti et al., 2016, 2018). Moreover, this group also had a higher
PANSS positive and total score and greater impaired functioning than
the no impairment group supporting research that NC (Allott et al.,
2011; Green et al., 2000; Santesteban-Echarri et al., 2017), SC (Griffiths
et al., 2021), and CR (Gonzalez-Ortega et al., 2020) are associated with
poorer functional outcomes in FEP. Consequently, our results underline
the possible importance of a multidimensional approach including NC,
EI, CR and negative symptoms in the evaluation of FEP patients. Alto-
gether, one plausible line of thought might be the relationship between
these factors, as follows: FEP patients may accumulate lower CR, due to
less access to related activities in the context of lower SES (study, lan-
guages, culture, among others). Lower CR is related to greater negative
symptomatology and impairment in cognition in FEP (Amoretti et al.,
2016, 2018). Importantly, CR and NC have also been associated with
functioning outcomes, with SC mediating the relationship
(Gonzalez-Ortega et al., 2020), therefore reiterating the need to explore,
NG, EI and CR in further detail. More studies are needed to unravel the
complexity of this relationship.

Three groups were formed based on their NC and EI performance
from baseline to 2-year follow-up: (I) maintain dual impairment (II)
maintain no impairment or improve, (III) maintain sole impairment or
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worsen. The maintain dual impairment patients represented the group
with the lowest level of CR in the present sample with the highest levels
associated with the maintain no impairment or improve group.
Considering the concept of CR, two potential explanations capture the
complexity of these multifaceted findings. CR is defined as the ability to
cope with brain damage to delay the onset of clinical, cognitive, and
functional manifestations of pathology and minimize their expression
(Stern, 2002). Previous research suggests that higher CR is associated
with lower disease severity, defined as better cognitive performance,
lower symptomatology, and better psychosocial functioning (Amoretti
et al., 2016; Amoretti et al., 2021c; Amoretti and Ramos-Quiroga, 2021;
Barnett et al., 2006; Camprodon-Boadas et al., 2021; de la Serna et al.,
2013). Higher CR is thus considered as a protective factor and has been
related to better prognosis. As such, our results suggest that higher CR
maybe a protective factor following a FEP. Based on this idea, patients
with low CR and dual impairment in NC and EI, could benefit from a
prevention program that focuses on measuring and enhancing CR, NC,
and EI in FEP. In fact, a study protocol for a randomized controlled trial
that aims to enhance CR in high genetic risk populations has recently
been published (de la Serna et al., 2021). Identifying patients with these
profile characteristics could help to develop individualized treatment
methods.

One alternative explanation for these observations is plausible. In-
dividuals exhibiting the lowest levels of NC and EI performance might be
hindered in their ability to accumulate CR during their development,
which has already been discussed in depth as part of the neuro-
developmental theory of schizophrenia. This theory proposes that SZ is
characterized by alterations beginning in the earliest stages of devel-
opment (Rapoport et al., 2012). Consequently, difficulties are expected
in acquiring cognitive abilities during development (Bora, 2015), which
subsequently impact everyday functioning. Additionally, the underlying
pathology itself can limit the accumulation of CR. This limitation could
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Table 3
Sociodemographic, clinical characteristics and psychosocial functioning at baseline and 2-year follow-up among follow-up groups
Impairment in both NCand EI ~ Impairment in NC only (n  Impairment in EI only (n No impairment (n = F p Post hoc
(n=17) [1] =12) [2] = 25) [3] 44) [4] (Tukey’s HSD)
Sociodemographic variables
Sex: Male N(%) 10 (59) 10 (83) 17 (68) 29 (66) X2:2.002 0.572 -
Age (M£SD) 27.61+5.59 27.77+3.85 28.24+4.60 27.70+£5.72 0.071 0.975 -
DUP 157.94+£127.25 124.54+122.61 136.45+£177.16 84.27+100.81 1.603 0.194 -
CPZ BL 483.58+380.26 837.54+411.06 707.88+438.79 467.98+376.94 4.020 0.010 [2]>[4]*
CPZ FUP 321.40+366.13 223.08+303.19 218.23+262.11 161.59+202.77 1.552 0.206
Tobacco: Yes N 8 (47) 6 (50) 13 (52) 25 (57) ¥?=9.784 0.134 -
(%)
Cannabis: Yes N 3 (18) 1(8) 3(12) 5(11) ¥°=10.448  0.107 -
(%)
Alcohol: Yes N 7 (41) 4 (33) 16 (64) 26 (60) ¥*=12.106 0.060 -
(%)
PAS 52.80+21.96 50.23+22.32 41.43+16.20 39.38+22.84 2.006 0.119 -
Cognitive 67.50+11.96 73.38+9.85 76.96+9.43 79.10+11.21 5.259 0.002 [1]1<[3,4]**
reserve
Clinical variables
PANSS positive 17.78+7.80 21.69+8.08 17.2447.03 17.80+8.38 1.019 0.388
BL
PANSS positive 12.574+5.37 12.424+5.70 10.44+4.41 9.4443.05 2.872 0.041 -
FUP
PANSS negative 19.00+7.33 23.85+7.36 20.08+7.08 17.14+6.15 3.545 0.017 [2]>[4]*
BL
PANSS negative 18.43+6.11 16.924+6.40 13.00+5.05 13.14+5.84 4.231 0.008 [1]1>[3,4]*
FUP
PANSS general 36.11+11.03 44.54+11.77 35.52+11.84 36.86+12.61 1.822 0.148
BL
PANSS general 29.36+9.43 28.25+11.43 25.1249.01 24.37+6.91 1.596 0.196 -
FUP
PANSS total BL 72.89+23.46 90.08+23.39 72.84+23.15 71.80+23.46 2.190 0.094
PANSS total 60.36+18.88 57.58+21.04 48.56+17.50 46.95+13.79 3.130 0.030 [1]>[4]1*
FUP
MADRS BL 10.67+8.02 12.00+10.65 14.00+10.12 10.59+8.41 0.830 0.480
MADRS FUP 8.294+8.53 6.251+4.43 5.684+6.20 5.144+6.07 0.878 0.456 -
CGI BL 4.28+1.23 3.92+1.19 4.44+1.00 4.50+0.93 1.116 0.347
CGI FUP 2.94+1.83 2.62+1.56 2.60+1.32 2.59+1.21 0.299 0.826 -
Functional variables
GAF BL 57.56+19.75 56.92+10.52 52.40+16.62 52.73+20.84 0.456 0.714
GAF FUP 67.92+10.36 72.00+£12.42 76.57+11.81 72.93+12.93 1.420 0.242 -
FAST BL 28.28+15.07 33.15+14.01 26.56+13.44 26.30+15.58 0.779 0.508
FAST FUP 27.64+16.07 25.92+415.10 17.40+14.58 14.53+12.28 4.393 0.006 [1]>[4]1*

Abbreviations: BL= Baseline; CGI=Clinical Global Impression Scale; CPZ= Chlorpromazine equivalents; DUP= Duration of untreated psychosis; FAST=Functioning
Assessment Short Test; FUp = Follow-up; GAF= Global Assessment of Functioning; HSD= Honestly Significant Difference; M=Mean; MADRS= Montgomery-Asberg
Depression Rating Scale; PANSS= Positive and Negative Symptom Scale; PAS= Premorbid Adjustment Scale; SD= Standard Deviation. Significant differences (p <

0.05) marked in bold. *p < 0.05, **p < 0.001.

manifest in difficulties attaining education, maintaining social re-
lationships, or engaging in physical/leisure activities. Therefore, the
causal direction may not be unidirectional, with lower CR solely leading
to poorer NC and EL Instead, a reciprocal relationship is plausible,
suggesting that interventions targeting EI and NC could be a viable
strategy to enhance aspects that are intimately related to CR. This, in
turn, could initiate a positive feedback loop, ultimately leading to
improved overall functioning and quality of life.

Our results should be interpreted alongside some limitations. Firstly,
our sample was small when distributing the different groups, with some
groups having less than 20 participants, thus potentially reducing sta-
tistical power. Future research with larger sample sizes is needed. Sec-
ondly, EI was solely assessed with one branch of MSCEIT - Managing
Emotions branch - as it is the measurement included in the MATRICS
Consensus Cognitive Battery. Thirdly a limitation in studies researching
CR in psychiatric populations is the lack of consensus in measuring CR as
a construct. Accordingly, the Cognitive Reserve Assessment Scale in
Health (CRASH) was created by Amoretti et al. (2019). This scale
measures CR in patients with severe mental illness and should be used in
future studies. Fourth, as in all observational studies, medication was a
potential confounder (Ilzarbe and Vieta, 2023). Finally, results were not
controlled for substance misuse. Nevertheless, the study design is a
major strength that counterbalances these limitations. This naturalistic,
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multicentric, longitudinal study monitored different variables of interest
longitudinally and thus increases the generalizability of results in the
studied population. We discovered important clinical findings and
highlight several potential areas for future research and opportunities to
inform individualized patient interventions.

To conclude, we added to the literature of adults with a FEP by
identifying four groups according to NC and EI impairment level. This is
an important contribution given that there appear to be strong links
between NC and EI, yet we demonstrate that they seem to follow
different paths in the disease course. Moreover, we highlight the
importance of considering CR in this population as the persistent course
of impairment in both NC and EI showed reduced CR in comparison to
the no impairment group. Future research should look to explore these
groups with increased sample sizes longitudinally to decipher their
impact on the long-term functional outcomes and the possible role of CR
which appears to act as a protective factor after a FEP.
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Fig. 1. Group profiles and longitudinal change pattern of groups.
Abbreviations: Emotional intelligence (EI) and neurocognition (NC)

Table 4

Sociodemographic, clinical characteristics and psychosocial functioning at baseline among longitudinal change pattern of groups.

[I] Maintain dual impairment [II] Maintain no impairment or

[III] Maintain sole impairment or F P Post hoc (Tukey’s

(n=11) improve (n = 57) worsen (n = 30) HSD)
Sociodemographic variables
Sex: Male N(%) 6 (55) 38 (67) 22(73) ¥?=1.321  0.517 -
Age (M£SD) 24.55+5.05 25.37+5.33 27.27+4.79 1.742 0.181 -
DUP 178.80+149.34 113.44+146.77 99.76+91.81 1.359 0.262 -
CPZ 556.42+383.17 559.11+438.39 604.24+399.44 0.112 0.894
Tobacco: Yes N 6 (55) 37 (65) 20 (67) ¥?=0.538  0.764 -
(%)
Cannabis: Yes N 4 (36) 24 (62) 11 (37) ¥*=0.304  0.859 -
(%)
Alcohol: Yes N 6 (55) 30 (53) 15 (50) ¥°=0.086  0.958 -
(%)
PAS 57.67+23.45 40.54+21.57 44.71+20.35 2.538 0.085 -
Cognitive 64.80+12.49 77.41+£11.16 76.81+£9.93 6.291 0.003  [I]<[ILII]*
reserve
Clinical variables
PANSS positive 18.18+8.16 17.37+7.97 19.17+7.93 0.503 0.607 -
PANSS negative 20.45+7.90 18.16+6.69 20.00+7.37 0.946 0.392 -
PANSS general 35.73+11.49 37.07+12.09 37.33+£12.30 0.073 0.929 -
PANSS total 74.36+24.69 72.60+22.83 76.50+25.08 0.267 0.766 -
MADRS 10.00+8.17 11.02+9.19 13.00+9.37 0.631 0.534 -
CGI 4.45+1.13 4.39+1.13 4.37+0.85 0.028 0.972 -
Functional variables
GAF 50.45+18.50 53.54+20.20 54.97+14.80 0.240 0.787 -
FAST 29.91+17.20 26.95+15.15 27.37+£13.63 0.181 0.834 -

Abbreviations: CGI=Clinical Global Impression Scale; CPZ= Chlorpromazine equivalents; DUP= Duration of untreated psychosis; FAST=Functioning Assessment
Short Test; GAF= Global Assessment of Functioning; HSD= Honestly Significant Difference; M=Mean; MADRS= Montgomery-Asberg Depression Rating Scale;
PANSS= Positive and Negative Symptom Scale; PAS= Premorbid Adjustment Scale; SD= Standard Deviation. Significant differences (p < 0.05) marked in bold. *p <

0.05, **p < 0.001.
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