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Abstract
De�cits in social cognition and metacognition impact the course of psychosis. Gender differences in social cognition and metacognition could explain
heterogeneity in psychosis. 174 (58 females) patients with �rst-episode psychosis completed a clinical, neuropsychological, social cognitive and
metacognitive assessment. Subsequent latent pro�le analysis split by gender yielded 2 clusters common to both genders, a speci�c male pro�le characterized
by presenting jumping to conclusions and a speci�c female pro�le characterized by cognitive biases. Males and females in the homogeneous pro�le seem to
have a more benign course of illness. Males with jumping to conclusions had more clinical symptoms and more neuropsychological de�cits. Females with
cognitive biases were younger and had less self-esteem.

These results suggest that males and females may bene�t from speci�c targeted treatment and highlights the need to consider gender when planning
interventions.

1. Background
Gender differences in the onset and expression of psychosis are well documented and apparent since the �rst episode of psychosis (FEP) [1, 2]. Gender is one
of the most predictive variables of clinical features at FEP [3], although this predictive power may be related to the large disparities that exist in other risk
factors between the two genders [4]. Men with psychosis have poorer premorbid adjustment, higher levels of substance abuse and dependence, and more
negative symptoms [2, 4]. Furthermore, men usually exhibit worse social functioning [5] and male sex is a predictor of relapse after FEP [6].

The reasons behind better prognosis in women are largely unknown. However, social cognition and metacognition seem an important variable to consider
when explaining gender differences in psychosis. Patients with FEP experience signi�cant de�cits in social cognition [7] and metacognition [8]. Social
cognition encompasses perception, interpretation, and information processing for adaptive social interactions [9], while metacognition refers to the spectrum
of mental activities that involve the re�ection upon one's and the other's thinking, and the synthesis of these phenomena into an integrated sense of the self
and the others [10, 11]. Both social cognition and metacognition are important predictors of functional outcome when assessed globally [9, 12–14], but even
speci�c subdomains of both constructs have distinct impacts in the disorder. The Jumping to Conclusions bias (JTC) has speci�c associations with
neurocognition [15–18], inaccurate processing of social information [19], worse outcome [20], delusion forming and severity [16, 21, 22] and suicidal behavior
[23]. Clinical insight has been related to treatment compliance, quality of life, depression, and symptoms among others [12, 24–26] but seems to be
independent of neurocognition [27]. Attributional style has a clear in�uence in paranoia and persecutory delusions [28–30], and cognitive insight is related to
depressive symptoms [31], and treatment compliance, symptoms and quality of life [12].

Research exploring gender differences in social cognition and metacognition is inconclusive, probably due to the tendency to present averaged results [32].
Although a majority of studies have failed to �nd signi�cant differences between genders in social cognition [33, 34] or metacognition [35, 36]. However,
exploring gender differences in social cognition and metacognition beyond mean differences often leads to important differences. For instance, Lysaker et al.,
2019 sought to �nd levels of insight across symptom pro�les, �nding a group characterized by positive symptoms and impaired insight that contained a
majority of females. Cobo et al., (2016) found that clinical insight correlated with different variables in each gender [36]. Similarly, García-Mieres et al. (2020)
found that women with psychosis present more extreme dichotomous thinking but a richer personal identity system [38]. Likewise, Salas-Sender et al., (2019)
found that men and women with FEP responded differently to metacognitive training [39].

Differences in social cognition and metacognition in psychosis may not be apparent when comparing performance, but may be rooted in discrepancies in
information processing. Data driven methods permit capturing heterogeneity according to data, without testing preconceived hypothesis. Therefore, in this
work, we sought to explore whether men and women with FEP present different pro�les of social cognition and metacognition using latent pro�le analysis
(LPA). As a second objective, we tested differences in demographic, clinical and neuropsychological variables among the derived pro�les.

2. Methods
The design of the study and data collection stems from two research sources aimed to address the effectiveness of metacognitive training in people with FEP,
under the register numbers NCT04429412 and NCT02340559.

Participants

Participants were 174 (58 females) individuals with FEP. Patients were referred by clinicians at one of the community mental-health services of the participant
groups: Fundación Jiménez Díaz (Madrid), Servicio Andaluz de Jaén, Servicio Andaluz de Málaga, Centro de Salud Mental de Corporació Sanitària i
Universitària Parc Taulí (Sabadell), Consultas externas del Hospital de Sant Pau (Barcelona), Centro de Higiene Mental Les Corts (Barcelona), Institut Pere
Mata (Reus), Institut d´Assistència Sanitària Girona, Hospital Clínic de València and Parc Sanitari Sant Joan de Déu (PSSJD).

Inclusion criteria contemplated: 1) a diagnosis of schizophrenia, psychotic disorder not otherwise speci�ed, delusional disorder, schizoaffective disorder, brief
psychotic disorder, or schizophreniform disorder (according to DSM-IV-TR); 2) <5 years from the onset of symptoms; 3) a score ≥3 in item delusions,
grandiosity, or suspiciousness of PANSS in the last year; 4) clinical stability in the previous 3 months, de�ned as no changes on psychopharmacological
treatment or hospitalization in the previous 3 months, and 5) age between 18 and 45.

Exclusion criteria included 1) traumatic brain injury, dementia, or intellectual disability (premorbid IQ ≤ 70); 2) substance dependence 3) Scores higher than 6
in the PANSS items “Hostility” or “Suspiciousness”.

Measures
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Sociodemographic questionnaire

Data on socio-demographic variables was collected on-site. Diagnosis and treatment were collected. We transformed the antipsychotic treatment to
olanzapine de�ned daily dose (DDD) [40].

Clinical measures

The Positive and Negative Syndrome Scale (PANSS) [41, 42] was used to measure clinical and general symptoms. We used the 7-factor solution proposed by
Emsley [43]. The Spanish version of the Scale Unawareness of Mental Disorders (SUMD) [44, 45] was used to measure unawareness of the mental disorder.
Higher scores represent more unawareness of the mental disorder. We used the Rosenberg Self-Esteem Scale [46], where higher scores indicate better self-
esteem.

Metacognition: The Beck Cognitive Insight Scale (BCIS) [47, 48] was used to measure cognitive insight. The BCIS is composed of two subscales: self-certainty
and self-re�ectivity, which are analyzed separately. Higher scores in self-re�ectivity represent more ability to questioning one's beliefs. Higher scores in self-
certainty represent more certainty in one's interpretations and misinterpretations. The Beads Task [49] was used to measure the JTC. Participants were shown
a picture of two containers �lled with 100 colored beads in reciprocal proportions. We used three trials with different conditions: a probabilistic trial with a
85/15 ratio, a second probabilistic trial with a 60/40 ratio, and a �nal trial with an affective condition in a 60/40 ratio. Participants were told that the computer
had selected a container and that the goal of the task was to determine which container. To this aim, participants were shown one bead at a time. The
participant was instructed to see as many beads as they needed to guess what container the beads came from. Our outcome variable was the draws to
decision in the three probabilistic conditions. Less than 3 draws to decision is considered indicative of presenting the JTC bias.

Social Cognition: The Internal, Personal and Situational Attributions Questionnaire (IPSAQ) [50] was used to assess attributional style. We used two indexes:
personalizing bias and externalizing bias. The Faces Test [51, 52] was used to measure emotion recognition. A reduced version of The Hinting Task [53, 54]
was used to measure theory of mind.

Functional outcome

The Global Assessment of Functioning (GAF) [55] was used to measure clinical and social functioning on a scale of 0-100. Higher scores represent better
functioning.

Neuropsychology

The Wisconsin Sorting Card Test (WSCT) [56, 57] was used to assess �exibility and inhibition. The Stroop Test (Stroop, 1935) was used to measure �exibility
and inhibition. The Trail Making Test (TMT-A and TMT-B) [59, 60] were used as a measure of visuomotor attention, sustained attention, speed, and cognitive
�exibility. The Continuous Performance Test (CPT-II for Windows) [59, 60] was used to assess sustained attention and impulsivity. MATRICS CPT [61, 62] was
used as a measure of attention in a subsample of the participants. We created the composite variable “Attention” by adding the D-prime scores of both
measures standardized into T scores. All the neuropsychological variables are presented in T scores. The Weschler Adults Intelligence Scale (WAIS) [63]
subtests Vocabulary and Digits were used to measure premorbid intelligence and verbal �uency, and working memory respectively. The scores are presented in
their conversion to IQ.

Statistical analysis

All descriptive analyses to explore the dataset were conducted using SPSS Version 22. We explored differences between genders in all measures prior to
conducting the Latent Pro�le Analysis using U-Mann Whitney tests. Effect size is reported using Cohen’s d.

Latent Pro�le Analysis (LPA) broken down by sex was carried out using R Version 3.5.3 [64], and in particular the R package mclust [65]. This method identi�es
pro�les of individuals, called latent pro�les, based on responses to a series of continuous variables. The number of latent pro�les was determined by
analyzing 2–6 group models in which the variables included were: Faces Test (total score), the Hinting Task (total score), the IPSAQ (personalizing bias and
externalizing bias scores), the BCIS (self-re�ectivity and self-certainty scores), and the three conditions of the Beads Task (trials to decision).

Model selection to determine the optimal number of latent trajectories was performed according to the Bayesian Information Criterion (BIC) [66]. Additionally,
we assessed variable importance by applying a classi�cation tree via the R package rpart [67]. We used Kruskal-Wallis and Dwass-Steel-Critchlow-Fligner
pairwise comparisons to calculate mean differences among the clusters. Effect size is reported using epsilon squared.

3. Results

3.1. Characteristics of the sample
A total of 174 patients with FEP were included in the analysis. Females were signi�cantly older than males (p=0.013) and had received signi�cantly more
education (p=0.028). The samples differed in diagnosis (p=0.03), depression as measured by the PANSS (p=0.033), theory of mind (p=0.047), immediate
recall (p=0.019), and long-term memory (p=0.034). We did not �nd any other signi�cant differences between sexes.

3.2. Pro�le analysis

3.2.1. Males
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We identi�ed three diagonal, variable volume, variable shape, coordinate axes orientation (VVI) pro�le pro�les (i.e., diagonal pro�les with variable shape,
volume, and orientation aligned to the coordinate axes) according to BIC (BIC=-2854.815). Additionally, the CART classi�cation tree assessed that the affective
condition of the beads task (40%) and the 60-40 condition of the beads task (36%) were the most important variables.

Pro�le 1, JTC, (28.7%) comprised males that presented the jumping to conclusions bias. Pro�le 2, Indecisive, (18.3%) presented an excessive number of trials
in the three conditions of the Beads Task. Pro�le 3, Homogeneous, (53%) characterized a homogeneous pro�le in which all the variables examined grouped
around the mean. Figure 1 shows the graphic representation of each pro�le in the male group.

Kruskal-Wallis tests yielded signi�cant differences in positive (p=0.03) and disorganized (p=0.03) symptoms. Signi�cant differences in positive symptoms did
not survive subsequent pairwise comparisons. However, we found that males in the JTC pro�le had worse disorganized symptoms than males in the
Homogeneous pro�le. Further, males in the JTC pro�le presented worse clinical insight than the other two pro�les. We did not �nd other clinical differences.

As for neuropsychological variables, we found that males in the JTC pro�le scored worse than their counterparts in pro�les Indecisive and Homogeneous in
TMT-A and TMT-B, and worse than males in the Homogeneous pro�le in total errors of WSCT.

Males in the JTC pro�le scored better in our sustained attention measure than males in the Homogeneous pro�le. The mean scores of each variable included
in the LPA and mean differences among pro�les are presented in Table 1. Differences among the pro�les in clinical and neuropsychological variables are
displayed in table 2.

3.2.2. Females
We identi�ed three diagonal, variable volume, equal shape, coordinate axes orientation (VEI) pro�le pro�les for females (i.e., diagonal pro�les with variable
volume, equal shape, and orientation aligned to the coordinate axes) according to BIC (BIC=-1443.49). The CART classi�cation tree indicated that the most
important variables in de�ning the pro�le structure were the Personalizing Bias (32%) and Externalizing Bias (23%) subscales of the IPSAQ.

Pro�le 1, Homogeneous, was the dominant group, comprising 79.3% of the sample. Subjects in this sample were characterized by a homogeneous pro�le, with
performance in all the variables clustered towards the mean.

Pro�le 2, Indecisive, included 8.6% of the sample, characterized by an excessive number of trials to decision in the Beads Task.

Pro�le 3, Cognitive Biases, was formed by 12.1% of the sample. It was de�ned by high self-re�ectivity, very low externalizing bias, and very high personalizing
bias.

Figure 2 shows the graphic representation of each pro�le in the female group.

Kruskal-Wallis tests yielded signi�cant age differences (p=0.04) and self-esteem (p=0.04). Subsequent pairwise comparisons indicated that females in the
Homogeneous pro�le were signi�cantly older than females in the Cognitive Bias pro�le.

The mean scores of each variable included in the LPA and mean differences among pro�les are presented in Table 1. Differences among the pro�les in clinical
and neuropsychological variables are summarized in table 2.

4. Discussion
In this study, we conducted a latent pro�le analysis to obtain pro�les of social cognition and metacognition in FEP according to gender. We identi�ed three
pro�les in each gender. We found 2 pro�les (Homogeneous and Indecisive) that were present in males and females, while we found 2 pro�les (JTC and
Cognitive Biases) that were speci�c to each sex.

Males in the homogeneous pro�le seemed to have a more benign course of illness than their counterparts, speci�cally than males in the JTC pro�le.
Conversely, females in the homogeneous pro�le were older, had fewer depressive symptoms and more self-esteem than females in the Cognitive Bias pro�le.

These �ndings may have relevant clinical consequences, as our results suggest that having homogeneous levels of social cognition and metacognition could
be indicative of a more benign course of illness, although this explanation should be clari�ed in future research.

We found a second pro�le common to both genders (Indecisive), characterized by average scores in most variables except for draws to decision, which were a
standard deviation higher than the mean. Females in this pro�le only presented signi�cantly better self-esteem than the other pro�les. Males in this pro�le had
more positive symptoms than males in the homogeneous pro�le but scored signi�cantly better in attention than males in the JTC pro�le. This pro�le grouped
the least proportion of participants both in males (18.3%) and females (8.6%) and seems to have a clinical state similar to the homogeneous pro�le. However,
the importance of its traits cannot be neglected. Although to our knowledge the role of an excessive number of DTDs in the beads task has not been studied,
one interpretation could be excessive metacognitive monitoring. Participants could be constantly evaluating whether they have enough information to make a
decision, which could inhibit decision making [24]. The particularities of this pro�le indicate that subjects with this pro�le could bene�t from a different
therapeutic approach.

Males in the JTC pro�le had worse neuropsychological performance, more positive and disorganized symptoms, and worse clinical insight. These results are
consistent with previous studies reporting the association between JTC and more positive symptoms [16] and worse neuropsychological de�cits [15–17].
Some studies have suggested that JTC could likely be a consequence of pre-existing neuropsychological de�cits [16, 18]. On the contrary, the association
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between clinical insight seems to be independent of neurocognitive abilities [27]. Notwithstanding, the three constructs have been associated with poorer
outcomes [12, 14, 20], indicating that males in this pro�le could have a more troubled course of the disease and worse functioning.

Females in the Cognitive Bias pro�le had more personalizing bias and self-re�ectivity, but less self-esteem than their counterparts. Further, we found a trend
for signi�cance in depression measured with BDI. Females in the Cognitive Bias pro�le scored higher in depression than the other two pro�les. This
presentation seems consistent with the insight paradox [25], a phenomenon in which more self-re�ectivity is positively associated with depression and self-
esteem [31].

Depression, self-esteem, and personalizing bias have been found not only to be closely associated with persecutory ideation and paranoia [28, 29, 50] but also
with the severity of paranoia in subjects with FEP [30]. Females in this pro�le have more self-re�ectivity, indicating that they have a better ability to re�ect upon
their processes. This ability may lead to a better awareness of their symptoms and di�culties, which could decrease self-esteem and increase depression.
Ultimately, to preserve their self-esteem, females in this pro�le could blame other persons for negative events, which could, in turn, increase paranoid
symptoms and perpetuate symptoms. This explanation, however, remains speculative as this study did not explore causality.

Our work must be interpreted considering several limitations.

First, our sample was not balanced in gender, which can have hampered our statistical power. Likewise, the sample size of each pro�le varied greatly.
Therefore, although we used non-parametric tests to determine mean differences, some signi�cant differences may not have been detected. Similarly, we did
not conduct post-hoc analysis, as the comparisons presented in this work are qualitative comparisons based on the graphical representation of the clusters.
We did not have a control group. Therefore, whether these pro�les appear in the general population, the extent of the impairment and cut-off scores could not
be calculated. We used a cross-sectional design that did not allow testing pro�le stability. These limitations notwithstanding, this is the �rst work yielding
evidence of sex pro�les in social cognition and metacognition. Future research con�rming our pro�le solution, pro�le membership predictors, and illness
course according to pro�le and gender are recommended, as well as understanding therapeutic components of interventions that are more adequate to
speci�c genders and pro�le presentations.

There are relevant clinical implications to our work. A �rst implication is that males that present JTC and females that present higher self-re�ectivity in
conjunction with personalizing bias may have a worse presentation of the disorder. Interestingly, the clinical symptoms related to the JTC pro�le in males
seem to be more associated with psychotic symptoms, while females in the cognitive bias pro�le seem to have more affective symptomatology. This is of
particular importance since JTC and cognitive biases are modi�able [68] and identi�cation and early correction of these cognitive patterns at prodromal
stages or �rst-episode could have a positive impact in the course of the disorder.

Patients with different pro�les of social cognition and metacognition may respond differently to therapeutic approaches. A study assessing gender
differences in response to metacognitive treatment in a sample with FEP [39] reported that females improved more in cognitive insight, personalizing bias and
general symptoms than males. Conversely, males improved more in the salient condition of the Beads Task, but not females. Our results are consistent with
them in that our pro�les follow the same direction as their �ndings, and further support them in that future studies should study which contents of
metacognitive interventions could be more bene�cial according to gender and pro�le of impairment.

While all the pro�les could bene�t from therapies that target metacognition, males could bene�t from boosting sessions aimed at correcting the JTC, while
females could bene�t from boosting sessions directed to modify cognitive insight and attributional biases. Moreover, males that present JTC �nd optimal
treatment in combining neurocognitive training with metacognitive therapy.

Finally, subjects with FEP do not receive an immediate chronic diagnosis, as the trajectories of the disease are heterogeneous. Predictors of pro�le
membership and possible illness trajectories emerge in our work as promising topics for future research. Longitudinal studies assessing the prognosis of each
pro�le and pro�le stability are encouraged.

Declarations
Con�icts of interest: The authors declare that they have no con�ict of interest.

Ethical standards: All individuals were given an informative sheet, and all of them signed an informed consent �le for participation in this study. The Ethics
Committee of each participating center approved this project. The authors assert that all procedures contributing to this work comply with the ethical
standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration of 1975, as revised in 2008.

Financial support: This study was funded by the Instituto de Salud Carlos III, Spanish Government, (PI11/01347,  PI14/00044 and PI18/00212), by the Fondo
Europeo de Desarrollo Regional (FEDER), Health Department of Catalonia, PERIS call (SLT006/17/00231), Progress and Health Foundation of the Andalusian
Regional Ministry of Health, (PI-0634/2011 and PI-0193/2014), Obra Social La Caixa (RecerCaixa call 2013), Obra Social Sant Joan de Déu, BML (RTI2018-
100927-J-I00) administrated by Ministerio de Ciencia e Innovación (MCI, Spain), by the Agencia Estatal de Investigación (AEI, Spain), and by the European
Regional Development Fund   (FEDER, UE), by Marsden (E2987-3648) administered by the Royal Society of New Zealand, and by grant 2017 SGR 622 (GRBIO)
administrated by the Departament d'Economia i Coneixement de la Generalitat de Catalunya (Spain).

Acknowledgements: We thank all the participants that volunteered to take part in their study for their altruism and their time. We thank all the members of the
Spanish Metacognition Study Group for their valuable advice in this work. 

Author contributions:



Page 7/13

Marta Ferrer-Quintero: Conceptualization, Methodology, Writing-original draft. Daniel Fernández: Formal analysis, Data Curation, Visualization, Writing-
Review&Editing. Raquel López-Carrilero: Resources, Investigation, Writing – Review & Editing. Irene Birulés: Resources, Investigation, Writing – Review &
Editing. Ana Barajas: Writing- Review & Editing. Ana Luengo: Resources. Luciana Díaz-Cutraro: Resources, Investigation, Writing – Review & Editing. Marina
Verdaguer: Resources, Investigation, Writing – Review & Editing. Helena García-Mieres: Resources, Investigation, Writing – Review & Editing. Julia Sevilla-
Llewellyn-Jones: Resources, Investigation, Writing – Review & Editing. Alfonso Gutiérrez-Zotes: Writing – Review & Editing. Eva Grasa: Investigation. Esther
Pousa: Writing- Review & Editing. Elena Huerta-Ramos: Writing- Review & Editing, Supervision. Trinidad Peláez: Resources. Maria Luisa Barrigón: Resources.
Juana Gómez-Benito: Writing – Review & Editing, Supervision. Fermín González-Higueras: Resources. Isabel Ruiz-Delgado: Resources. Jordi Cid: Resources.
Steffen Moritz: Writing – Review & Editing. Resources. Susana Ochoa: Conceptualization, Methodology, Supervision, Project administration, Funding
acquisition, Writing – Review & Editing.

References
1. Riecher-Rössler A, Butler S, Kulkarni J (2018) Sex and gender differences in schizophrenic psychoses—a critical review. Arch Womens Ment Health.

https://doi.org/10.1007/s00737-018-0847-9

2. Ochoa S, Usall J, Cobo J et al (2012) Gender Differences in Schizophrenia and First-Episode Psychosis: A Comprehensive Literature Review. Schizophr
Res Treatment 2012:1–9. https://doi.org/10.1155/2012/916198

3. Compton MT, Berez C, Walker EF (2017) The Relative Importance of Family History, Gender, Mode of Onset, and Age at Onsetin Predicting Clinical
Features of First-Episode Psychotic Disorders. Clin Schizophr Relat Psychoses 11:143–150. https://doi.org/10.3371/CSRP.COBE.103114

4. Dama M, Veru F, Schmitz N et al (2019) Sex Differences in Clinical and Functional Outcomes among Patients Treated in an Early Intervention Service for
Psychotic Disorders: An Observational Study. Can J Psychiatry 64:708–717. https://doi.org/10.1177/0706743719854069

5. Chang WC, Ho RWH, Tang JYM et al (2019) Early-Stage Negative Symptom Trajectories and Relationships With 13-Year Outcomes in First-Episode
Nonaffective Psychosis. Schizophr Bull 45:610–619. https://doi.org/10.1093/schbul/sby115

�. Caseiro O, Pérez-Iglesias R, Mata I et al (2012) Predicting relapse after a �rst episode of non-affective psychosis: A three-year follow-up study. J Psychiatr
Res 46:1099–1105. https://doi.org/10.1016/j.jpsychires.2012.05.001

7. Healey KM, Bartholomeusz CF, Penn DL (2016) De�cits in social cognition in �rst episode psychosis: A review of the literature. Clin Psychol Rev 50:108–
137. https://doi.org/10.1016/j.cpr.2016.10.001

�. MacBeth A, Gumley A, Schwannauer M et al (2016) Metacognition in First Episode Psychosis: Item Level Analysis of Associations with Symptoms and
Engagement. Clin Psychol Psychother 23:329–339. https://doi.org/10.1002/cpp.1959

9. Green MF, Horan WP, Lee J (2019) Nonsocial and social cognition in schizophrenia: current evidence and future directions. World Psychiatry 18:146.
https://doi.org/10.1002/WPS.20624

10. Semerari A, Carcione A, Dimaggio G et al (2003) How to evaluate metacognitive functioning in psychotherapy? The metacognition assessment scale and
its applications. Clin Psychol Psychother 10:238–261. https://doi.org/10.1002/cpp.362

11. Lysaker PH, Vohs J, Minor KS et al (2015) Metacognitive De�cits in Schizophrenia: Presence and Associations With Psychosocial Outcomes. J Nerv Ment
Dis 203:530–536. https://doi.org/10.1097/NMD.0000000000000323

12. Lysaker PH, Pattison ML, Leonhardt BL et al (2018) Insight in schizophrenia spectrum disorders: relationship with behavior, mood and perceived quality of
life, underlying causes and emerging treatments. World Psychiatry 17:12–23. https://doi.org/10.1002/wps.20508

13. Lysaker PH, Gagen E, Wright A et al (2019) Metacognitive De�cits Predict Impaired Insight in Schizophrenia Across Symptom Pro�les: A Latent Class
Analysis. Schizophr Bull 45:48–56. https://doi.org/10.1093/schbul/sby142

14. Halverson TF, Orleans-Pobee M, Merritt C et al (2019) Pathways to functional outcomes in schizophrenia spectrum disorders: Meta-analysis of social
cognitive and neurocognitive predictors. Neurosci Biobehav Rev 105:212–219. https://doi.org/10.1016/j.neubiorev.2019.07.020

15. González LE, López-Carrilero R, Barrigón ML et al (2018) Neuropsychological functioning and jumping to conclusions in recent onset psychosis patients.
Schizophr Res 195:366–371. https://doi.org/10.1016/j.schres.2017.09.039

1�. Falcone MA, Murray RM, Wiffen BDR et al (2015) Jumping to Conclusions, Neuropsychological Functioning, and Delusional Beliefs in First Episode
Psychosis. Schizophr Bull 41:411–418. https://doi.org/10.1093/schbul/sbu104

17. Ochoa S, Haro JM, Huerta-Ramos E et al (2014) Relation between jumping to conclusions and cognitive functioning in people with schizophrenia in
contrast with healthy participants. Schizophr Res 159:211–217. https://doi.org/10.1016/j.schres.2014.07.026

1�. Tripoli G, Quattrone D, Ferraro L et al (2020) Jumping to conclusions, general intelligence, and psychosis liability: Findings from the multi-centre EU-GEI
case-control study. Psychol Med. https://doi.org/10.1017/S003329171900357X

19. Grossman MJ, Bowie CR (2020) Jumping to social conclusions?: The implications of early and uninformed social judgements in �rst episode psychosis.
J Abnorm Psychol 129:131–141. https://doi.org/10.1037/abn0000490

20. Rodriguez V, Ajnakina O, Stilo SA et al (2018) Jumping to conclusions at �rst onset of psychosis predicts longer admissions, more compulsory
admissions and police involvement over the next 4 years: The GAP study. Psychol Med. https://doi.org/10.1017/S0033291718003197

21. Gaweda L, Prochwicz K (2015) A comparison of cognitive biases between schizophrenia patients with delusions and healthy individuals with delusion-
like experiences. Eur Psychiatry 30:943–949. https://doi.org/10.1016/j.eurpsy.2015.08.003

22. Falcone MA, Murray RM, O’Connor JA et al (2015) Jumping to conclusions and the persistence of delusional beliefs in �rst episode psychosis. Schizophr
Res 165:243–246. https://doi.org/10.1016/j.schres.2015.04.019



Page 8/13

23. Sastre-Buades A, Ochoa S, Lorente-Rovira E et al (2021) Jumping to conclusions and suicidal behavior in depression and psychosis. J Psychiatr Res
137:514–520. https://doi.org/10.1016/j.jpsychires.2021.03.024

24. David AS (2019) Insight and psychosis: the next 30 years. Br J Psychiatry 1–3. https://doi.org/10.1192/bjp.2019.217

25. Lysaker PH, Vohs J, Ohayon IH et al (2013) Depression and insight in schizophrenia: Comparisons of levels of de�cits in social cognition and
metacognition and internalized stigma across three pro�les. Schizophr Res 148:18–23. https://doi.org/10.1016/j.schres.2013.05.025

2�. García-mieres H, Jesús-romero R De (2020) Beyond the cognitive insight paradox : Self-re � ectivity moderates the relationship between depressive
symptoms and general psychological distress in psychosis. Schizophr Res. https://doi.org/10.1016/j.schres.2020.05.027

27. Chan KKS (2015) Associations of symptoms, neurocognition, and metacognition with insight in schizophrenia spectrum disorders. Compr Psychiatry
65:63–69. https://doi.org/10.1016/j.comppsych.2015.09.009

2�. McKay R, Langdon R, Coltheart M (2005) Paranoia, persecutory delusions and attributional biases. Psychiatry Res 136:233–245.
https://doi.org/10.1016/j.psychres.2005.06.004

29. Freeman D (2007) Suspicious minds: The psychology of persecutory delusions. Clin Psychol Rev 27:425–457. https://doi.org/10.1016/j.cpr.2006.10.004

30. An SK, Kang JI, Park JY et al (2010) Attribution bias in ultra-high risk for psychosis and �rst-episode schizophrenia. Schizophr Res 118:54–61.
https://doi.org/10.1016/j.schres.2010.01.025

31. García-Mieres H, Jesús-romero R, De, De Jesús-Romero R et al (2020) Beyond the cognitive insight paradox: Self-re�ectivity moderates the relationship
between depressive symptoms and general psychological distress in psychosis. Schizophr Res 222:297–303.
https://doi.org/10.1016/j.schres.2020.05.027

32. Moritz S, Klein JP, Desler T et al (2017) Neurocognitive de�cits in schizophrenia. Are we making mountains out of molehills? Psychol Med 47:2602–2612.
https://doi.org/10.1017/S0033291717000939

33. Pinkham AE, Kelsven S, Kouros C et al (2017) The effect of Age, race, and sex on social cognitive performance in individuals with schizophrenia. J Nerv
Ment Dis 205:346–352. https://doi.org/10.1097/NMD.0000000000000654

34. Navarra-Ventura G, Fernandez-Gonzalo S, Turon M et al (2018) Gender Differences in Social Cognition: A Cross-Sectional Pilot Study of Recently
Diagnosed Patients with Schizophrenia and Healthy Subjects. Can J Psychiatry 63:538–546. https://doi.org/10.1177/0706743717746661

35. de Vos C, Leanza L, Mackintosh A et al (2019) Investigation of sex differences in delusion-associated cognitive biases. Psychiatry Res 272:515–520.
https://doi.org/10.1016/j.psychres.2018.12.121

3�. Cobo J, Nieto L, Ochoa S et al (2016) Insight and gender in schizophrenia and other psychoses. Psychiatry Res 243:268–277.
https://doi.org/10.1016/j.psychres.2016.04.089

37. García-Mieres H, Montesano A, Villaplana A et al (2020) Common and differential dimensions of personal identity between psychosis and depression:
The relevance of gender and depressive mood. J Psychiatr Res 127:48–56. https://doi.org/10.1016/j.jpsychires.2020.05.015

3�. H G-M JU, G F, S O (2020) Gender differences in the complexity of personal identity in psychosis. Schizophr Res 222:.
https://doi.org/10.1016/J.SCHRES.2020.06.024

39. Salas-Sender M, López-Carrilero R, Barajas A et al (2019) Gender Differences in Response to Metacognitive Training in People With First-Episode
Psychosis. J Consult Clin Psychol 88:516–525. https://doi.org/10.1037/ccp0000468

40. Leucht S, Samara M, Heres S, Davis JM (2016) Dose Equivalents for Antipsychotic Drugs. The DDD Method

41. Kay SR, Fiszbein A, Opler LA, Kay SR, Fiszbein A, Opler L (1987) The positive and negative syndrome scale (PANSS) for schizophrenia. Schizoph Bull
13:261–276. https://doi.org/10.1093/schbul/13.2.261

42. Peralta V, Cuesta MJ (1994) Psychometric properties of the Positive and Negative Syndrome Scale (PANSS) in schizophrenia. Psychiatry Res 53:31–40.
https://doi.org/10.1016/0165-1781(94)90093-0

43. Emsley R, Rabinowitz J, Torreman M et al (2003) The factor structure for the Positive and Negative Syndrome Scale (PANSS) in recent-onset psychosis.
Schizophr Res 61:47–57. https://doi.org/10.1016/S0920-9964(02)00302-X

44. Amador XF, Strauss DH, Yale SA et al (1993) Assessment of insight in psychosis. Am J Psychiatry 150:873–879. https://doi.org/10.1176/ajp.150.6.873

45. Ruiz Ripoll AI, Pousa E, Duñó R et al (2008) Adaptación al español de la escala de valoración de la no conciencia de trastorno mental (SUMD). Actas Esp
Psiquiatr 36:111–119

4�. Rosenberg M (1965) Society and the Adolescent Self-Image. Princeton University Press, Princeton

47. Beck AT, Baruch E, Balter JM et al (2004) A new instrument for measuring insight: The Beck Cognitive Insight Scale. Schizophr Res 68:319–329.
https://doi.org/10.1016/S0920-9964(03)00189-0

4�. Gutiérrez-Zotes J, Valero J, Escartin G et al (2012) Spanish adaptation of the Beck Cognitive Insight Scale (BCIS) for schizophrenia. Actas Españolas
Psiquiatr 40:2–9

49. Brett-Jones J, Garety P, Hemsley D (1987) Measuring delusional experiences: a method and its application. Br J Clin Psychol 26:257–265.
https://doi.org/10.1111/j.2044-8260.1987.tb01359.x

50. Kinderman P, Bentall RP (1996) The development of a novel measure of causal attributions: The Internal Personal and Situational Attributions
Questionnaire. Pers Individ Dif 20:261–264

51. Baron-Cohen S, Wheelwright S, Jolliffe T (1997) Is there a “language of the eyes”? Evidence from normal adults, and adults with autism or Asperger
Syndrome. Vis cogn 4:311–331. https://doi.org/10.1080/713756761



Page 9/13

52. Huerta-Ramos E, Ferrer-Quintero M, Gómez-Benito J et al (2020) Translation and validation of Baron Cohen’s Face Test in a general population from
Spain. Actas Españolas Psiquiatr In Press

53. Corcoran R, Mercer G, Frith CD (1995) Schizophrenia, symptomatology and social inference: Investigating “theory of mind” in people with schizophrenia.
Schizophr Res 17:5–13. https://doi.org/10.1016/0920-9964(95)00024-G

54. Gil D, Fernández-Modamio M, Bengochea R, Arrieta M (2012) Adaptation of the Hinting Task theory of the mind test to Spanish. Rev Psiquiatr y Salud
Ment (English Ed 5:79–88. https://doi.org/10.1016/j.rpsmen.2011.11.002

55. Endicott J (1976) The Global Assessment Scale: a procedure for measuring overall severity of psychiatric disturbance. Arch Gen Psychiatry 33:766–771

5�. Grant D, Berg E (1948) Behavioral analysis of degree of reinforcement and ease of shifting to new responses in a Weigl-type card-sorting problem. J Exp
Psychol 38:404–411

57. Tien A, Spevack T, Jones D et al (1996) ComputerizedWisconsin Card Sorting Test: comparison with manual administration. Kaohsiung J Med Sci
12:479–448

5�. Stroop R (1935) Studies of Interference in Serial Verbal Reactions. J Exp Psychol 18:643–661

59. Sánchez-Cubillo I, Periáñez J, Adrover-Roig D et al (2009) Construct validity of the Trail Making Test: role of taskswitching, working memory,
inhibition/interference control, and visuomotor abilities. J Int Neuropsychol Soc 15:438–450

�0. Spreen O, Strauss E (1998) A Compendium of Neuropsychological Tests: Administration, Norms and Commentary, 2nd edn. Oxford University Press, New
York

�1. Green MF, Nuechterlein KH (2004) The MATRICS initiative: developing a consensus cognitive battery for clinical trials. Schizophr Res 72:1–3.
https://doi.org/10.1016/j.schres.2004.09.006

�2. Kern RS, Nuechterlein KH, Green MF et al (2008) The MATRICS Consensus Cognitive Battery, Part 2: Co-Norming and Standardization. Am J Psychiatry
165:214–220. https://doi.org/10.1176/appi.ajp.2007.07010043

�3. Wechsler D (1999) WAIS-III: Escala de inteligencia de Wechsler para adultos-III. Madrid

�4. R Core Team (2012) R: A language and environment for statistical computing. R Foundation for Statistical Computing

�5. Scrucca L, Fop M, Murphy TB, Raftery AE mclust 5: Clustering, Classi�cation and Density Estimation Using Gaussian Finite Mixture Models

��. Bayesian Information Criterion - an overview | ScienceDirect Topics

�7. Therneau TM, Atkinson EJ (2019) An Introduction to Recursive Partitioning. Using the RPART Routines

��. Lysaker PH, Gagen E, Moritz S, Schweitzer RD (2018) Metacognitive approaches to the treatment of psychosis: A comparison of four approaches. Psychol
Res Behav Manag 11:341–351

Tables
 



Page 10/13

Table 1
Mean scores of the social cognition and metacognition variables in each pro�le according to gender.

  Males       Females

  Pro�le 1 Pro�le 2 Pro�le 3       Pro�le 1 Pro�le 2 Pro�le 3  

  JTC Indecisive Homogeneous p Pairwise
comparisons

ε2 Homogeneous Indecisive Cognitive
Bias

p

  N=33 N= 21 N=61 N= 46 N= 5 N=7

  Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Beads Task                    

85-15 2.33(1.16) 9.90(6.14) 3.98(1.70) 0.001 1<3, 1<2, 2>3 0.406 4.15(2.53) 19.40(0.89) 4.1(3.18) 0.001

60-40 3.12(2.17) 15.14(4.70) 8.18(2.48) 0.001 1<2, 1<3, 2>3 0.647 6.72(4.09) 18.00(2.00) 6.71(3.68) 0.002

Salient task 2.88(1.74) 13.52(4.13) 7.72(2.18) 0.001 1<2, 1<3, 2>3 0.685 6.96(3.88) 18.20(1.64) 6.71(3.68) 0.002

BCIS                    

Self-certainty 9.12(3.090) 9.12(4.22) 7.78(2.74) 0.083     8.07(3.97) 8.40(3.64) 8.00(3.10) 0.964

Self-
re�ectivity

14.33(5.06) 16.0(5.35) 16.48(4.07) 0.101     14.26(5.42) 15.20(2.84) 20.29(1.89) 0.009

Faces Test 16.52(2.81) 17.19(1.91) 17.90(1.50) 0.059     17.28(1.73) 18.40(0.54) 16.57(1.39) 0.072

Hinting task 1.33(0.55) 1.61(0.28) 1.62(0.32) 0.053     1.70(0.33) 1.60(0.15) 1.52(0.24) 0.104

IPSAQ                    

Personalising
bias

1.25(0.70) 1.04(0.71) 1.30(0.53) 0.205     0.092(0.46) 1.30(0.20) 2.75(0.62) 0.0001

Externalising
bias

0.45(3.88) 2.52(4.86) 0.23(3.21) 0.099     2.54(3.35) 1.00(3.33) -4.86(1.95) 0.0001

Table 2. Mean scores and mean differences among the pro�les in demographic, clinical and neuropsychological variables.
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  Males   Females

Pro�le 1 Pro�le 2 Pro�le 3       Pro�le 1 Pro�le 2 Pro�le 3

JTC Indecisive Homogeneous p Pairwise
comparisons

ε2 Homogeneous Indecisive Cognitive
Bias

N=33 N= 21 N=61       N= 46 N= 5 N=7

  Mean (SD) Mean (SD) Mean (SD)     Mean (SD) Mean (SD) Mean (SD)

Age (years) 26.45(6.70) 26.05(8.06) 27.7(6.87) 0.474 31.24(7.86) 29.00 (5.97) 23.43(7.85)

Education (years)
(%)

      0.001        

Incomplete
primary school 

18.2 14.3 5   6.5

Complete primary
school

24.2 28.6 11.7   10.9 20 28.6

Incomplete
secondary
school 

27.3 9.5 28.3   13.0 20 28.6

Complete
secondary school

18.2 23.8 33.3   23.9 20 28.6

Incomplete
superior studies

6.1 14.3 8.3   17.4 40 14.3

Complete
superior studies

6.1 9.5 13.3   28.3

Antipsychotic
dose (DDD)

14.17(13.86) 9.03(4.19) 18.73(58.54)  0.372   22.38(62.61) 9.58(6.98) 12.51(8.75)

Diagnosis (%)       0.001  

Schizophrenia 48.48% 33.33% 52.46%   26.09% 60 28.57%

Psychotic
disorder NOS

12.12% 28.57% 36.07%   30.43% 20 14.29%

Schizoaffective
disorder

15.15% 4.76% 1.64%   10.87% 20 42.86%

Delusional
disorder

3.03% 14.29% 4.92%   13.04% 14.29%

Brief psychotic
disorder

12.12% 19.05% 3.28%   13.04%

Schizophreniform
disorder

6.03%   1.64%     6.52%

Emsley factors                

Positive
symptoms

17.97(7.21) 17.71(5.60) 14.97(6.31) 0.021 1>3, 2>3 0.069 16.18(6.42) 13.60(3.91) 13.29(4.72)

Negative
symptoms

16.18(7.90) 16.76(6.46) 15.46(7.06) 0.680   14.36(6.77) 15.80(6.76) 15.29(5.22)

Disorganised
symptoms

9.82(4.28) 8.85(3.62) 7.80(3.32) 0.039 1>3 0.058 8.05(3.85) 7.20(3.27) 7.71(2.36)

Excited
symptoms

6.15(3.12) 5.52(2.50) 5.41(2.49) 0.408   5.43(3.14) 4.20(0.45) 4.43(0.79)

Motor symptoms 2.91(1.87) 2.67(1.28) 2.98(1.44) 0.268   2.61(1.11) 3.40(2.19) 3.43(1.27)

Depression 4.52(2.58) 4.76(1.95) 4.08(1.92) 0.333   5.09(2.51) 6.40(3.36) 5.29(2.21)

Anxiety 5.94(2.38) 6.05(2.27) 5.74(2.28) 0.772   5.83(2.42) 5.00(1.22) 6.00(3.42)

GAF 60 (12.71) 57.10(11.34) 60.11(12.97) 0.538   60.00(12.22) 54.2(9.12) 60.43(14.88)

Rosenberg (total) 28.1(6.83) 27.0(5.20) 27.1(6.12) 0.668   27.3(5.42) 31.6(8.02) 22.7(6.52)

BDI (total) 14.79(9.35) 15.86(7.61) 14.20(9.43) 0.501   14.46(9.12) 15.60(12.12) 22.86(7.49)

SUMD (global) 8.18(3.86) 5.81(3.63) 5.59(3.02) 0.040 1>3 0.096 5.80(3.97) 6.20(5.07) 4.57(2.15)

WSCT (T)                

Total errors 39.71(9.34) 46.90(16.85) 47.46(12.62) 0.024 1<3 0.072 44.98(14.35) 43.60(5.81) 41.29(11.15)
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Perseverative
errors

42.15(8.10) 47.33(17.21) 48.98(12.58) 0.063 44.95(15.13) 44.00(8.43) 44.43(7.44)

Non-
perseverative
errors

40.25(7.93) 45.33(17.55) 46.61 (12.68) 0.063   45.45(14.14) 43.40(5.37) 39.71(13.00)

Stroop test (T) -
interference

85.58(19.11) 55.62(11.76) 55.22(12.21) 0.772   53.69(10.71) 50.75(5.06) 51.29(14.77)

WAIS-III (T)                

Digits 40.96(7.96) 41.42(9.67) 45.49(9.93) 0.044 1<3 0.05 44.22(9.26) 48.66(6.41) 42.14(10.11)

Vocabulary 85.58(19.11) 92.29(24.92) 95.57(18.32) 0,045 1<3 0.057 94.21(21.07) 97.00(7.58) 89.90(27.45)

Attention (T) 51.40(12.11) 42.73(14.20) 46.00(6.12) 0.022 1>2 0.079 49.84(13.19) 36.65(15.60) 51.92(11.76)

TMT (seconds)                

TMT-A 73.19(23.38) 64.24(17.26) 62.31(15.41) 0.049 1>3 0.055 65.94(24.34) 66.25(13.59) 64.58(11.72)

TMT-B 107.38(81.88) 71.51(18.91) 70.06(23.28) 0.001 1>3 0.123 68.42(20.13) 59.82(14.00) 73.47(17.11)

Tavec                  

Immediate recall 39.6(9.20) 38.7(9.22) 39.5(9.92) 0.970   45.2(12.4) 43.9(15.1) 36.2(7.20)

Short-term
memory

32.6(12.3) 38.0(16.8) 35.3(17.7) 0.291   40.5(13.3) 39.1(9.58) 35.0(13.2)

Long-term
memory

30.7(14.2) 35.33(17.68) 33.94(16.26) 0.413     39.6(14.2) 40.3(10.5) 33.6(18.0)

Figures

Figure 1

Pro�les of each group in the male sample with standardized means in each of the variables included in the LPA.
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Figure 2

Pro�les of each group in the female sample with standardized means in each of the variables included in the LPA.


