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Abstract
An increasing interest in the assessment of neuropsychological performance variability in people with first-episode psycho-
sis (FEP) has emerged. However, its association with clinical and functional outcomes requires further study. Furthermore, 
FEP neuropsychological subgroups have not been characterized by clinical insight or metacognition and social cognition 
domains. The aim of this exploratory study was to identify specific groups of patients with FEP based on neuropsychologi-
cal variables and to compare their sociodemographic, clinical, metacognition and social cognition profiles. A sample of 149 
FEP was recruited from adult mental health services. Neuropsychological performance was assessed by a neuropsychologi-
cal battery (WAIS-III; TMT; WSCT; Stroop Test; TAVEC). The assessment also included sociodemographic characteris-
tics, clinical, functional, metacognition and social cognition variables. Two distinct neuropsychological profiles emerged: 
one neuropsychological impaired cluster (N = 56) and one relatively intact cluster (N = 93). Significant differences were 
found between both profiles in terms of sociodemographic characteristics (age and level of education) (p = 0.001), clinical 
symptoms (negative, positive, disorganized, excitement and anxiety) (p = 0.041–0.001), clinical insight (p = 0.038–0.017), 
global functioning (p = 0.014), as well as in social cognition domains (emotional processing and theory of mind) (p = 0.001; 
p = 0.002). No significant differences were found in metacognitive variables (cognitive insight and ‘jumping to conclusions’ 
bias). Relationship between neurocognitive impairment, social cognition and metacognition deficits are discussed. Early 
identifying of neuropsychological profiles in FEP, characterized by significant differences in clinical and social cognition 
variables, could provide insight into the prognosis and guide the implementation of tailored early-intervention.

Keywords Cluster analysis · Neuropsychological profiles · Metacognition · Social cognition · Insight · First-episode 
psychosis

Introduction

Schizophrenia is a chronic disorder that concurs with delu-
sions, hallucinations, disorganized speech, disorganized/
catatonic behavior or negative symptoms of sufficient 
severity to disrupt everyday functioning [1], resulting in a 
life expectancy of 15–20 years shorter that of the general 
population [2]. Poor insight into mental disorder is also a 

prevalent feature in those patients [3], which has been linked 
with positive and negative symptoms, as well as depression 
in patients with first-episode psychosis (FEP) [4].

Recently, however, the study of deficits in social cognition 
[5, 6] and metacognition [7] in FEP has attracted increasing 
interest [8]. Social cognition refers to perception, interpreta-
tion, and information processing for adaptive social interac-
tions [9]. Metacognition refers to the spectrum of mental 
processes involving the reflection upon others’ and one’s 
own thinking, and the synthesis of these phenomena into an 
integrated sense of self and others [10]. Unlike social cogni-
tion, the domains of metacognition are not as well identified 
and confusion is often created by the variety of definitions 
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we find in the literature [8]. Both deficits in social cognition 
and metacognition have been related to functional outcome 
[9, 11].

At the same time, FEP is highly heterogeneous in symp-
tom presentation, severity of clinical course, and functional 
impact [12, 13]. Recent research has also suggested that sub-
jects with FEP experience different substantial deficits in 
social cognition and metacognition [5]. Identifying factors 
predicting outcome overtime in the early stages of psycho-
sis is especially necessary given that recovery rates in FEP 
appear to be stable two years after illness onset [14].

Some of this variability may be partly attributable to 
heterogeneity in neuropsychological functioning in FEP 
[15–17]. Cognitive impairments, including attention, verbal 
memory, processing speed, working memory and executive 
functioning [18], have been consistently accepted as core 
features of the disorder that play a role as vulnerability indi-
cators, and linked with both clinical and functional outcomes 
over time [11, 19, 20]. However, recent meta-analysis have 
shown only small to medium effect sizes for the association 
between neuropsychological performance and functional 
outcomes, as well as a limited role of neuropsychological 
deficits to explain lack of insight for people with schizo-
phrenia [21]. Regarding the relationship between neuro-
cognitive impairment, social cognition and metacognition 
deficits, there is still debate about if these are influenced by 
neuropsychological deficits [15, 22, 23], or, conversely, they 
are not [24–26].

It has been increasingly recognized that neuropsychologi-
cal impairment severity varies among patients with FEP, 
ranging from broad deficits to performance at levels simi-
lar to healthy samples [27]. Cluster analysis provides an 
opportunity to classify individuals with FEP based on their 
neuropsychological profiles and guide early treatment while 
preventing functional decline. However, the vast majority of 
current neuropsychological clustering work has occurred in 
chronic populations, with relatively few cognitive hetero-
geneity studies in FEP. Published FEP studies to date have 
reported two [28], three [16, 29–31], and four [17] clusters 
neuropsychological structures. In all cases, relatively intact, 
results within the typical limits in all scores on standard-
ized tests, and impaired groups were identified. One recent 
study [28] has found two distinct subgroups: the first cluster 
characterized by moderate neuropsychological impairments 
in processing speed, verbal learning, working memory and 
verbal fluency and the second one with relatively intact 
neurocognition.

Research aimed at identifying specific groups of patients 
with FEP based on neuropsychological variables requires 
extension and replication, notably to aid in improving the 
characterization of the clusters. Previous studies have associ-
ated neuropsychological clusters with distinct clinical char-
acteristics [28]. Cluster groups with neuropsychological 

deficits are more likely to present severe clinical symptoms 
and lower global functioning than those without neuropsy-
chological deficits [17, 29]. In contrast, other authors have 
found no significant differences in symptom severity [30] 
and global functioning [16] across clusters. To our knowl-
edge, FEP cognitive clusters have not been characterized by 
clinical insight or their metacognitive or social cognitive 
skills. Given the significant impact of these variables on 
clinical severity and psychosocial functioning, understand-
ing whether different neuropsychological profiles present 
differences in clinical, metacognitive and social cognitive 
variables may help identify which persons are at a bigger 
risk of chronic illness and may help develop treatments tai-
lored to their illness profile.

In light of these issues, the present study sought to iden-
tify neuropsychological profiles in a group of FEP patients 
using cluster analysis, and to further investigate the rela-
tionships with sociodemographic, clinical and global func-
tioning features, and metacognition and social cognition 
variables. Based on previous findings, we hypothesized 
that at least two profiles would emerge, one relatively neu-
ropsychological intact and one generally impaired cluster. 
We also predicted significant differences between clusters 
on sociodemographic and clinical characteristics, clinical 
symptoms, clinical insight and global functioning, as well 
as on metacognition and social cognition skills between the 
clusters.

Material and methods

The design of the study was performed based on the base-
line data of two multi-centric clinical trials, registered under 
NCT02340559 and NCT04429412 [32].

Participants

A total of 149 participants with FEP were recruited by 
staff members of the following Spanish mental health cent-
ers: Fundación Jiménez Díaz (Madrid), Servicio Andaluz 
de Salud (Jaén, Málaga and Granada), Centro de Salud 
Mental de Corporació Sanitària i Universitària Parc Taulí 
(Sabadell), Hospital del Mar, Consultas externas del Hospi-
tal de Santa Creu i Sant Pau (Barcelona), Centro de Higiene 
Mental Les Corts (Barcelona), Hospital Universitari Institut 
Pere Mata (Reus), Institut d´Assistència Sanitària Girona, 
Hospital Clínico de Valencia, and Parc Sanitari Sant Joan 
de Déu (PSSJD).

The Ethics Committee of each participating center 
approved this project and was carried out in accordance with 
the Declaration of Helsinki in its recent review.

Inclusion criteria were as follows: (1) a diagnosis of 
schizophrenia, unspecified psychotic disorder, delusional 
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disorder, schizoaffective disorder, brief psychotic disorder, 
or schizophreniform disorder (DSM-IV-TR criteria); (2) less 
than 5 years from the onset of psychotic symptomatology; 
(3) PANSS scores of ≥ 3 in items Delusions, Grandiosity, 
or Suspiciousness, in the last year; (4) age between 16 and 
50 years.

Exclusion criteria included: (1) traumatic brain injury, 
dementia, or intellectual disability (premorbid IQ ≤ 70); (3) 
substance dependence (DSM-IV-TR criteria); (4) PANSS 
scores of ≥ 5 in Hostility and Uncooperativeness items, 
and ≥ 6 in Suspiciousness.

All selected individuals were informed of the study objec-
tives and methodology by their psychiatrist and signed the 
required informed consent form. In the case of participants 
under the age of 18, in addition to their own consent, the 
consent of their parents, guardians or legal representatives 
was also obtained.

Assessment measures

Sociodemographic questionnaire: Data on age, sex, marital 
status and education level were collected using a question-
naire created ad hoc. Diagnosis and treatment were collected 
from the clinical history of the participants.

Clinical measures: Positive and Negative Syndrome 
Scale (PANSS) Spanish version [33, 34] was used to meas-
ure clinical and general symptoms. We used the seven-factor 
solution [35]. This solution separates anxiety and depression 
into two different factors and includes a motor factor. The 
Spanish version of the Scale Unawareness of Mental Disor-
der (SUMD) [36, 37] was used to measure unawareness of 
the mental disorder. A score ranging from 1 to 5 was com-
puted for the unawareness of symptoms, and misattribution 
of symptoms dimensions. A global insight score was calcu-
lated by adding up the first three dimension scores (unaware-
ness of illness, unawareness of the need for treatment and 
unawareness of the social consequences).

Global functioning: The Global Assessment of Function-
ing (GAF) [38] was used to measure global functioning on 
a scale of 0–100.

Metacognition: A Spanish version of the Beck Cognitive 
Insight Scale (BCIS) [39, 40] was used to evaluate cognitive 
insight yielding a self-reflectiveness subscale and a self-cer-
tainty subscale, as well as a Composite Index score. Jumping 
to Conclusions (JTC) reasoning bias was measured by means 
of the The Beads Task [41, 42]. We used three trials with 
different conditions: a probabilistic trial with an 85/15 ratio, 
a second probabilistic trial with a 60/40 ratio, and a final trial 
with an affective condition in a 60/40 ratio. Our outcome 
variable was the draws to decision in the three probabilistic 
conditions. JTC was considered when participants took a 
decision after extracting one or two balls [43].

Social cognition: Attributional style was assessed by the 
Internal, Personal and Situational Attributions Question-
naire (IPSAQ) [44, 45]. We used two indexes: personaliz-
ing bias and externalizing bias. Personalizing bias refers to 
a tendency to blame others rather than circumstances for 
negative events. Externalizing bias refers to a tendency to 
attribute the causes of negative events to others or circum-
stances rather than to oneself. The Faces Test [46, 47] was 
used to measure emotion processing. A Spanish version of 
the Hinting Task [48, 49] was used to measure Theory of 
Mind (ToM).

Neurocognition. The following scales were used for the 
variables in the cluster analysis. The scores used in the anal-
ysis were demographically-adjusted (t distribution) accord-
ing to the Spanish validation of the instruments:

The WAIS-III [50] Vocabulary and Digits subtests were 
used to measure premorbid estimated intelligence quotient 
(IQ) and verbal fluency and working memory, respectively.

The Trail Making Test [51, 52] was used to assess infor-
mation processing speed and visuomotor attention (TMT-
A), as well as cognitive flexibility and inhibitory control 
(TMT-B).

The Stroop Test [53, 54] was used to measure selective 
attention, processing speed, and resistance to interference.

The Wisconsin Card Sorting Test (WSCT) [55, 56] was 
used to assess executive functioning in clinical settings. The 
analysis variables were total errors, perseverative errors and 
non-perseverative errors.

The Complutense Verbal Learning Test (TAVEC) [57] is 
the Spanish version of the California Verbal Learning Test 
(CVLT) [58]. This was used to assess the different verbal 
memory processes, such as immediate memory (RIAT), 
short-term memory and long-term memory.

Finally, part of the sample was assessed with the Con-
tinuous Performance Test (CPT-II for Windows) [59]. The 
other subset was assessed with the MATRICS CPT [60–62]. 
To obtain a homogeneous measure of attention, we created 
the composite variable “Attention” by adding the D-prime 
scores of both measures.

Statistical analysis

The cluster analysis was performed with the K-means iter-
ate and classify conglomerate method. The optimal number 
of clusters was determined by the average silhouette width 
(Dunn index calculated with Euclidian distances) for 1–10 
clusters, with 1000 replications for each number of clusters. 
Hence, the algorithm proposes the optimal number of clus-
ters by considering the number of subgroups that exhibit 
the highest average silhouette width. The Dunn index, on 
the other hand, is a measure of the ratio between compact-
ness within clusters and the separation between clusters [63, 
64]. The number of clusters tested was based on the number 
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of subgroups of the average silhouette width and previous 
literature. Cluster assignment was carried out by 1000 rep-
lications of a tenfold cross-validation [65]. For each step of 
the cross-validation process, data were split into 10 parts and 
one of the parts functioned as a test set while a clustering 
model was performed on the rest training set. A comparison 
of the two selected clusters with categorical variables was 
made using the Chi-square test, and the comparisons of the 
two groups with continuous variables were made using Stu-
dent’s t-test. We did not perform multiple comparison cor-
rections due mainly to the exploratory nature of this study 
[66]. The effect size was calculated with Cohen’s d,

Analyses were carried out using the IBM SPSS Statistical 
software package (version 26).

Results

Sample characteristics

A total of 149 patients with FEP were included in the 
analysis (68% males, age range: 16–47 years, Mage = 27.8, 
SDage = 7.32). According to their marital status, 128 
patients referred being single (84.2%). Most of sample was 
employed, with 61 participants (41%), 27 were students 
(18.1%), 2 were homemakers (1.3%), 14 were retired (9.4%), 
and 45 were on temporary leave due to disability, or inactive 
(30.2%). Regarding clinical characteristics, the most preva-
lent diagnosis was schizophrenia in 66 participants (44.3%), 
followed by 39 with unspecified psychotic disorder (26.2%), 
12 with schizoaffective disorder (8.1%), 9 with delusional 

disorder (6%), 14 with brief psychotic disorder (9.4%), and 
9 with schizophreniform disorder (6%).

Cluster solution

The tested clusters were 2, 3 and 4. The four-cluster solution 
was excluded from further analysis based on a comprehen-
sive assessment of both the sample distribution (Cluster 1, 
N = 57; Cluster 2, N = 44; Cluster 3, N = 5; Cluster 4, N = 4) 
and the average silhouette width (0.169) (see Fig. 2). Table 1 
summarizes the scores of the two cluster solutions in the 
neuropsychological variables. Significant differences were 
found between all neuropsychological variables evaluated in 
the two cluster solutions (p < 0.001). However, the average 
silhouette width shows a better adjustment to two-cluster 
solution (0.31) (Fig. 2). This suggests that the two-cluster 
solution performed better than the three-cluster one. After 
assessment of the values for each number of clusters, the 
two-group clusters were selected for further analyses. Fur-
thermore, the two-cluster solution showed both greater 
homogeneous sample size distribution and neuropsycho-
logical characterization in the patients’ subgroups. Equal-
size clusters and homogeneity within-group are commonly 
argued in the statistics literature for determining the optimal 
number of clusters [67, 68]. Table 1 and Fig. 1 contain a 
summary the characteristics of participants in the two-clus-
ter solution in relation to neuropsychological variables. The 
variable “Attention” was excluded from further analyses as 
it did not show significant differences between the groups in 
any of the cluster’s solutions (p = 0.784).

Fig. 1  The Boxplots with individual data points included showing the two-cluster solution differences in all the neuropsychological domains
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The analysis of the two-group cluster showed two pro-
files. Figure 3 each profile in relation to neuropsychological 
variables.

Profile 1 was characterized by the following: low pre-
morbid IQ (WAIS-III Vocabulary), severe impairment in 
processing speed (TMT-A) and in neurocognitive flexibility 
and divided attention (TMT-B), medium–low performance 
in executive functions when those were assessed by WSCT, 

severe to moderate impairment in verbal memory (TAVEC), 
and moderate deficits in working memory measured by the 
digits subscale of the WAIS–III. Based on these results and 
previous research, Profile 1 was labeled as “Impaired”.

In contrast, Profile 2 emerged as the relatively neuropsy-
chological intact cluster (results within the typical limits in 
all scores on standardized tests), outperforming the other 
cluster on all neuropsychological measures. This profile was 
named “Relatively intact”.

Socio‑demographic and clinical characteristics 
by cluster

Table 2 details the sociodemographic and clinical character-
istics between profiles. When comparing profiles, subjects 
with relatively intact neuropsychological performance Pro-
file 2) had significantly higher age and level of education.

Clinical and functional performance by cluster

Profiles also showed significant differences in all clinical 
and functional domains evaluated, except for the motor and 
depression factors of the Emsley PANSS (Table 3).

Table 1  Clusters of 2 and 3 
groups of patients in relation to 
neuropsychological variables

Note: IQ Intelligence quotient, RIAT 1 Immediate recall (first trial), RIAT 5 Immediate recall (fifth trial), 
TAVEC Verbal Learning Test Spain-Complutense, TMT Trail Making Test, WAIS-III Wechsler Adult Intel-
ligence Scale, WCST Wisconsin Card Sorting Test
ªHigher scores indicate worse functioning
b Higher scores indicate better functioning
c Presented in T scores with a mean of 50 and a standard deviation of 10
d Presented in T scores with a mean of 100 and a standard deviation of 15

Cluster of 2 groups Cluster of 3 groups

Cluster 1 
(N = 56)

Cluster 2 
(N = 93)

Cluster 1 
(N = 71)

Cluster 2 
(N = 14)

Cluster 3 
(N = 64)

M SD M SD M SD M SD M SD

WAIS-III
Premorbid  IQd 74.66 17.89 102.74 14.66 106.10 13.47 65.43 17.57 82.61 17.18
Digitsbc 36.73 6.63 48.43 7.69 49.31 7.94 38.50 6.02 39.38 7.94
TMTac

TMT A 78.77 24.16 58.09 12.46 57.83 12.75 97.08 32.55 67.94 16.75
TMT B 97.01 27.51 59.59 13.39 57.56 11.53 131.25 27.62 78.90 18.36
Stroop  Interferencebc 50.64 9.48 55.84 11.45 57.52 12 51.57 10.05 50.37 8.68
WSCTbc

Perseverative 40.41 7.33 47.06 9.23 48.59 9.29 35.93 6.40 41.98 7.06
Non-perseverative 39.88 7.59 45.43 9.28 46.65 9.79 39.14 5.15 40.59 7.56
Total errors 39.48 7.95 46.12 8.33 47.41 8.67 35.50 8.20 41.20 6.85
TAVECbc

RIAT 1 34.36 7.65 44.55 10.28 46.98 10.01 35.93 7.67 34.82 7.41
RIAT 5 25.51 15.23 44.77 11.36 48.55 8.75 30.24 15.47 26.90 14.10
Short-term 27.78 11.70 43.97 11.63 47.96 8.64 33.87 11.93 27.59 11.16
Long-term 24.16 12.72 42.87 12.49 47.02 9.06 30.11 14.49 24.68 12.42

Fig. 2  Silhouette scores for k-means from one to ten cluster groups
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Fig. 3  Means Z-scores in the 
neuropsychological variables 
for each neurocognitive clusters. 
For detailed statistics, see 
Table 1. Note: IQ Intelligence 
quotient, RIAT 1 Immediate 
recall (first trial), RIAT 5 Imme-
diate recall (fifth trial), TAVEC 
Verbal Learning Test Spain-
Complutense, TMT Trail Mak-
ing Test, WAIS-III Wechsler 
Adult Intelligence Scale, WCST 
Wisconsin Card Sorting Test. 
ªHigher scores indicate worse 
functioning. bHigher scores 
indicate better functioning

Table 2  Sociodemographic and clinical characteristics between neuropsychological clusters

Significant differences (p < 0.001) marked in bold
a Antipsychotic doses are expressed in chlorpromazine equivalent doses

Cluster 1: Impaired (N = 56) Cluster 2: Relatively intact 
(N = 93)

M SD M SD t p Cohen’s d

Age (years) 25.14 7.45 29.73 7.35  – 3.67 0.001  – 0.621
Antipsychotic dose, mg/daa 592.33 540.66 496.18 922.78  – 0.668 0.506 0.157

N % N % X2 p Phi/v

Gender 0.757 0.384 0.071
Male 40 71.42 60 64.5
Female 16 28.57 33 35.5
Education 33.28 0.001 0.473
Primary 23 41.07 15 16.1
Secondary 28 50 41 44.1
University 5 8.93 37 39.8
Marital status 2.834 0.586 0.138
Single 48 85.71 80 86
Married 3 5.36 8 8.6
Divorced 5 8.93 5 5.4
Diagnosis 8.443 0.133 0.238
Schizophrenia 32 57.14 34 36.6
Psychosis (NOS) 10 17.86 29 31.2
Schizoaffective disorder 5 8.93 7 7.5
Delusional disorder 4 7.14 5 5.4
Brief psychotic disorder 3 5.36 11 11.8
Schizophreniform disorder 2 3.57 7 7.5
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Specifically, those in the “Impaired” profile had signifi-
cantly higher scores in the PANSS total and in the negative 
positive, disorganized and anxiety symptoms subscales than 
their counterparts. The magnitudes of the significant differ-
ences found in this group of variables were moderate for the 
total scale and disorganized symptoms of the PANSS, and 
small for the rest of the subscales.

Similarly, as seen in Table 3, the “Impaired” profile 
achieved higher scores in each SUMD measure (global 
insight score, unawareness of symptoms and misattribution 
of symptoms), indicating a worse clinical insight. The mag-
nitude of the differences was small in all the dimensions.

Finally, small significant differences were found in global 
functioning (total GAF score, Table 3). FEP patients in the 
“Impaired” profile had worse functioning compared to 
patients in the “Relatively intact” profile.

Social cognition and metacognition by clusters

Table 4 summarizes the scores of each profile in the meta-
cognitive and social cognitive variables. Regarding social 
cognition, clusters showed significant differences. Spe-
cifically, the “Impaired” profile displayed worse emotional 
processing and greater impairment in ToM, compared to 
the other group. After calculating the effect sizes associ-
ated with these differences, great and moderate differences 

were found in emotional processing and in theory of mind, 
respectively.

As seen in Table 4, clusters did not differ either in attri-
butional style or in any metacognition variables.

Discussion

This study showed two profiles characterized by impairment 
(Profile 1) and relatively intact (Profile 2) neuropsychologi-
cal performance, which was in line with our first hypoth-
esis. The second hypothesis was partially supported, with 
significant group differences observed for age and level of 
education, clinical symptoms (negative, positive, disorgan-
ized, excitement and anxiety), clinical insight, and global 
functioning, as well as in the domains of social cognition, 
but not for any metacognition domains between clusters. To 
the best of our knowledge, this is the first study investigating 
clinical insight, metacognition and social cognition profiles 
in neuropsychological subgroups of FEP patients.

Our findings are aligned with other authors [28] demon-
strating two well defined neuropsychological profiles, sup-
porting the presence of neuropsychological heterogeneity in 
FEP. These groups of patients differed significantly across 
all neurocognitive domains. Thus, our results suggest that 
some groups of patients with a FEP are nearer to healthy 
groups, which is concurrent with previous research [29, 31]. 

Table 3  Clinical and functional 
performance between 
neuropsychological clusters

Note: GAF Global Assessment of Functioning, PANSS Positive and Negative Syndrome Scale, SUMD 
Scale to Assess Unawareness of Mental Disorder
a Higher scores represent more severity of the construct
b Higher scores represent better ability in the construct
Significant differences (p < 0.05) marked in bold

Cluster 1: 
Impaired (N = 56)

Cluster 2: 
Relatively intact 
(N = 93)

M SD M SD t p Cohen’s d

Emsley factorsa

Negative 17.49 7.20 14.35 6.68 2.678 0.008 0.456
Postive 17.63 6.12 15.39 6.59 2.059 0.041 0.348
Disorganised 9.80 3.99 7.60 3.41 3.549 0.001 0.604
Excited 6.21 3.72 5.11 2.02 2.051 0.044 0.398
Motor 3.13 1.73 2.74 1.27 1.435 0.155 0.264
Depresion 4.57 2.32 4.52 2.22 0.144 0.885 0.024
Anxiey 6.18 2.37 5.28 2.05 2.437 0.016 0.412
PANSS total  scorea 64.89 18.91 54.83 17.46 3.284 0.001 0.559
SUMDa

SUMD Global 6.86 4.02 5.17 3.41 2.430 0.017 0.466
Unawareness of symptoms 4.06 3.78 2.86 3.08 2.112 0.036 0.358
Misattribution of symptoms 3.86 3.80 2.68 2.97 2.099 0.038 0.355
GAFb 56.74 12.54 62.06 12.49  – 2.494 0.014  – 0.425
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However, it should be noted that neuropsychological perfor-
mance similar to that of general samples is not necessarily 
synonymous with no cognitive impairment, since there is no 
confirmation of them not having declined from premorbid 
levels (pre-onset) because there is no previous neuropsycho-
logical assessment available.

Nevertheless, three-cluster solution demonstrating three 
neuropsychological subgroups is also consistent with pre-
vious literature on FEP and the notion of a continuum of 
cognitive functioning [16, 29–31]. Of note, the subgroup 
showing intermediate scores across three outperformed the 
most impaired group in all subdomains except verbal mem-
ory processes. To our knowledge, such an exception has not 
been found in previous studies exploring neuropsychological 
profiles in FEP. Findings regarding the intermediate cluster 
should be further investigated in future studies.

FEP patients in the “Relatively intact” profile were sig-
nificantly older and with more years of education than those 
in the “Impaired” profile. These findings are substantiated 
by previous work in both FEP [16, 17, 31, 69] and chronic 
samples [70, 71], suggesting that reduced educational suc-
cess is related to poorer cognitive function [72]. Although 
age at onset variable was not included, we could hypothesize 
that Profile 1 (youngest cluster) would have had an earlier 
age at onset, which has been widely associated with greater 
impairment [73].

Neuropsychological profiles showed also distinct clini-
cal characteristics. Our findings of more severe clinical 

symptomatology, specifically negative symptoms, in the 
group with severely impaired cognition is in line with pre-
vious research in FEP [17, 31, 74]. The lack of differences 
in the depression levels is not surprising, as previous studies 
have suggested that greater awareness of having a mental 
disorder might lead to depression [4, 75, 76]. Although this 
is the first study to characterize FEP neuropsychological 
profiles by insight into their mental disorder, the results are 
consistent with earlier reports [4] indicating relationships 
between poor insight and several domains of neurocognition. 
This is relevant as poor insight is associated with treatment 
compliance and recovery. In the same line, disparity in the 
global functioning were also found across profiles. Other 
studies also suggest that global functioning may be related 
to neuropsychological cluster membership [16, 31, 70].

These cross-sectional findings could be explained by 
the widely acknowledged abnormal neurodevelopmental 
hypothesis, based on some schizophrenias have a develop-
mental origin- suggesting that multiple genetic and environ-
mental factors can disrupt normal brain development, and at 
a certain point, the person may be affected by the external 
and internal factors that trigger the onset of the disease [77]. 
In this way, biological alterations and other characteristics 
of the illness would be present in the patient well before the 
emergence of the psychotic symptoms. For instance, it well 
documented that a large number of individuals affected by 
the spectrum of psychotic disorders manifest lower intel-
ligence or academic adjustment prior to initiation of the 

Table 4  Metacognitive and 
social cognitive variables 
between neuropsychological 
clusters

Note. BCIS Beck Cognitive Insight Scale, IPSAQ Internal, Personal and Situational Attributions Question-
naire
a Higher scores represent better ability in the construct
b Higher scores represent more severity of the construct
Significant differences (p < 0.01) marked in bold

Cluster 1: Impaired 
(N = 56)

Cluster 2: Relatively 
intact (N = 93)

Mean SD Mean SD t p Cohen’s d

Social cognition
Faces test 16.63 2.15 17.98 1.48  – 4.149 0.001  – 0.768
IPSAQ
Externalizing bias 0.02 3.85 0.88 3.71  – 1.094 0.277  – 0.228
Personalizing bias 0.72 0.24 0.68 0.31 0.605 0.546 0.127
Hinting Task 1.42 0.47 1.65 0.27  – 3.243 0.002  – 0.621
Metacognition BCIS
Self-reflectivitya 14.82 4.98 16.13 4.67  – 1.604 0.117  – 0.274
Self-certainityb 8.89 3.95 7.88 3.28 1.668 0.098 0.285
Cognitive  insighta 6.58 7.01 8.36 5.76  – 1.665 0.098 0.284
Beads Task
85–15 4.20 3.77 5.44 4.78  – 1.643 0.103  – 0.279
40–60 7.55 5.54 8.37 4.73  – 0.955 0.341  – 0.162
Affective 6.84 4.88 8.35 4.48  – 1.925 0.056  – 0.327
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diseases. This, in turn, could lead to poor neuropsychologi-
cal performance [78], aligning with our emerging Profile 1 
characterized by impairment. In addition, these abnormali-
ties could act as vulnerability markers for the illness leading 
potential trajectories. Individuals with abnormal neurodevel-
opmental may face higher risk of developing more negative 
symptoms a poorer functional outcome [79], in line with 
our findings.

One of the main findings of our study is that neuropsy-
chological profiles were related with some variables of 
social cognition. Specifically, patients with higher impaired 
in neuropsychological functioning (Profile 1) obtained sig-
nificantly lower scores on emotional processing and ToM 
measures. Previous research have also found distinct social 
cognition profiles regarding to impairment in psychosis 
[5, 80]. Our findings are in line with Lysaker [81], who 
observed in a sample of individuals with a schizophrenia 
spectrum disorder, that better performance in social cogni-
tion was associated with higher educational level, a variable 
broadly linked to neuropsychological performance. In FEP 
samples, Ayesa-Arriola [69] has also evidenced the relation-
ship between ToM deficits and neurocognitive function, and 
its possible link with premorbid social [23].

However, no significant differences between profiles 
could be demonstrated in attributional style (social cogni-
tion domain) and in metacognitive variables. The separa-
tion of attributional style and social cognition variables 
(like theory of mind and emotion perception) giving sup-
port to prior works [5, 82] and are consistent with concep-
tual differences between these two constructs [82]. It must 
also be added that previous research has found profiles of 
patients encompassing metacognitive variables and attribu-
tional style [5]. However, it is worth noting that differences 
with a trend towards statistical significance were found in 
jumping to conclusions bias between the clusters. Again, 
these results would be in line with previous proposal [82] 
suggesting the existence of a social cognition factor involv-
ing emotion perception, ToM and JTC.

Thus, in general, the results of our study support previous 
research suggesting that social cognition and metacognition 
may act through different pathways [5, 81, 83]. In addition, 
we consider that the results presented here help to elucidate 
the debate about whether social cognition and metacogni-
tion deficits are influenced by neuropsychological deficits. 
However, taking into account the differences with tendency 
towards statistical significance in some variables, replicated 
longitudinal studies are required.

The results have important implications for clinical prac-
tice with FEP. Identifying neuropsychological profiles at the 
early stages of psychosis may provide insights into how to 
direct early treatment. Early interventions as cognitive reme-
diation [84], exercise intervention [85, 86] or metacognitive 
training for psychosis (MCT) [87], as well integrative therapy 

combining these treatments could be beneficial in promoting 
recovery and preventing or reducing the impact of the illness. 
MCT, for example, has demonstrated recently its efficacy in 
neurocognitive deficits in FEP [88]. Furthermore, understand-
ing the social cognition and metacognition profiles that present 
neuropsychological subgroups has the potential to aid in the 
tailoring of therapeutic interventions to better address the het-
erogeneity of psychotic illness, as well as gaining more knowl-
edge about cognition-enhancing interventions. For example, 
individuals with general social cognition impairments could 
benefit more by interventions that aim to compensate or reme-
diate these deficits.

Some limitations should be considered. First, although we 
followed the recommended guidelines for reporting on clus-
ter analysis [27], cluster analyses have the limitation that the 
determination of the number of clusters can be arbitrary, as it 
depends on the methods used. Future studies should replicate 
the present results with other methods such as the Partition 
Around Medoids (PAM) algorithm [89]. Second, although 
our utilization of scores demographically-adjusted (t distribu-
tion) offered a reasonable estimate of neurocognitive impair-
ment or intactness in the emerging clusters, incorporating 
a demographically matched healthy control group in future 
analyses would be advantageous. Third, the cross-sectional 
design causality does not allow for any claims regarding the 
potential trajectories of patients’ cognitive performance and 
their relationship with prospective clinical, metacognition 
and social cognition variables. Furthermore, we considered 
neuropsychological variables after psychosis appears but it is 
possible that neuropsychological deficits were present before 
the onset of the illness. Finally, the only measure of function-
ing was the GAF. Although it is widely used in research, it fails 
to cover all nuances of functional outcome, as it is a general 
measure. Future research should include longitudinal design 
and test the presence of these neuropsychological profiles in 
other samples as high risk for psychosis, as well as including 
more measures of metacognition, as the Spanish version of the 
Cognitive Bias Questionnaire (CBQ) [90] which evaluates a 
wide range of cognitive biases. It would also be interesting to 
test the effect of other sociodemographic and contextual vari-
ables (i.e., parent’s education level, economic level or presence 
of trauma history) over neurocognition performance in future 
research. A more exhaustive assessment is needed to explore 
the association of these neuropsychological profiles to more 
clinical characteristics as premorbid adjustment social, dura-
tion of untreated psychosis or age at onset. Finally, while the 
groups here did not significantly differ on medication dose, 
the complex relationship between cognitive functioning and 
antipsychotic medications warrants additional exploration. 
Investigating this issue to elucidate whether neuropsycho-
logical performance could be influenced by dose or type of 
antipsychotic medication, as noted in other studies [29], would 
provide further insights.
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Conclusions

The results of this initial exploratory study reported evidence 
of one neuropsychological impaired profile (“Impaired”) and 
one relatively intact profile (“Relatively intact”) with the 
corresponding differences in sociodemographic character-
istics as well as clinical and social cognition variables. This 
research encourages early interventions to adapt to impair-
ment profiles as there seems to be heterogeneity in neuropsy-
chological functioning in FEP.
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