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Abstract
Objectives: This study had 2 objectives: First, to explore the gender-related differences in emotional processing (EP) and
theory of mind—both cognitive (CToM) and affective (AToM)—in patients with schizophrenia and in a control group of
healthy subjects; and, second, to examine, from a gender perspective, the possible association between EP and CToM in the
AToM performance.

Methods: Forty patients with schizophrenia/schizoaffective disorder were recruited and matched by gender, age and years of
education with 40 healthy subjects. EP was measured by the pictures of facial affect (POFA) test. CToM was measured using first-
and second-order false-belief (FB) stories. AToM was measured by the reading the mind in the eyes test (RMET). Group and
gender differences in CToM were analysed using the X2 test, whereas EP and AToM were analysed using the non-parametric
Mann–Whitney U Test and a general linear model. Results were adjusted by intelligence quotient and negative symptomatology.

Results: Patients with schizophrenia underperformed against healthy subjects in the POFA test, second-order FB, and RMET, but
not in first-order FB. No significant gender differences were found. However, there was a trend showing that females out-
performed males in the POFA (P¼ 0.056). Group (P < 0.001), POFA (P < 0.001) and second-order FB (P¼ 0.022) were the best
factors predicting RMET performance (adjusted R2 ¼ 0.584).
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Sabadell, Barcelona, Spain

Corresponding Author:

Sol Fernandez-Gonzalo, PhD, Fundació ParcTaulı́, ParcTaulı́ 1, 08208, Sabadell, Spain;Diego José PalaoVidal,Hospital ParcTaulı́, ParcTaulı́ 1, 08208, Sabadell, Spain.
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Conclusions: Our results suggest that the illness is the main factor related to the deficit in social cognition, except for the
basic aspects of the CToM that were unimpaired in most patients. Nevertheless, the influence of female gender in EP should
not be neglected in any group. Finally, the hierarchal interaction between these domains is discussed.

Abrégé
Objectifs : Premièrement, explorer les différences liées au sexe du processus émotionnel (PE) et de la théorie de l’esprit, à la
fois cognitive (TdEC) et affective (TdEA), chez les patients souffrant de schizophrénie et dans un groupe témoin de sujets en
santé. Deuxièmement, examiner du point de vue du sexe l’association possible entre le PE et la TdEC dans le rendement de la
TdEA.

Méthodes : Quarante patients souffrant d’un trouble schizophrène/schizo-affectif ont été recrutés et appariés selon le sexe,
l’âge, et les années de scolarité à 40 sujets en santé. Le PE a été mesuré à l’aide des images de l’expression faciale (IEF). La TdEC a
été mesurée à l’aide des histoires de fausse croyance (FC) de premier ordre et de deuxième ordre. La TdEA a été mesurée par le
test de lecture de l’état d’esprit dans les yeux (TLEEY). Les différences entre les groupes et les sexes dans la TdEC ont été
analysées par le test chi carré, alors que le PE et la TdEA ont été analysés à l’aide du test U de Mann-Whitney non paramétrique et
d’un modèle linéaire général. Les résultats ont été ajustés selon le quotient intellectuel et la symptomatologie négative.

Résultats : Les patients ont réussi moins bien que les sujets en santé aux IEF, aux FC de deuxième ordre, et au TLEEY, mais
pas aux FC de premier ordre. Aucune différence liée au sexe significative n’a été constatée. Cependant, une tendance des
femmes à réussir mieux que les hommes aux IEF (p¼ 0,056) a été observée. Le groupe (p < 0,001), les IEF (p < 0,001) et les FC
de deuxième ordre (p ¼ 0,022) étaient les meilleurs facteurs pour prédire le rendement au TLEEY (R2 ajusté ¼ 0,584).

Conclusions : Nos résultats suggèrent que la maladie est le principal facteur lié au déficit de cognition sociale, excepté pour
les aspects de base de la TdEC qui étaient intacts chez la plupart des patients. Néanmoins, l’influence du sexe féminin sur le PE
ne devrait pas être négligée dans aucun groupe. Finalement, l’interaction hiérarchique entre ces domaines est discutée.
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Introduction

Social cognition generally refers to the mental operations

underlying social interaction,1,2 with emotional processing

and theory of mind (ToM) being the most explored domains.

Facial recognition of basic emotions is one of the most

extended procedures to explore emotional processing,3

whereas ToM, the ability to infer and attribute mental states,

comprises both cognitive and affective components of men-

talization.4 Cognitive ToM is characterised by the require-

ment of a systematic cognitive process to understand

thoughts and beliefs. Affective ToM is considered to engage

an additional empathic and emotional approach to understand

feelings.5,6 It is worth noting that, although inherently related,

there is some evidence to suggest that both emotional pro-

cessing and ToM components act partially independently.

Moreover, studies exploring the neuroanatomical correlates

of mentalization in healthy people and patients with schizo-

phrenia support the existence of a dissociated, yet interacting,

prefrontal network between both ToM processes.7-9 Interest-

ingly, an overlap of activation between emotional processing

and affective ToM neuronal networks has been described.10

In healthy people, men and women show differences in

social cognition11,12 as well as in the social brain.13 In terms

of emotional processing, women recognize facial expres-

sions of basic emotions more accurately and faster than men.

However, it is unclear whether this happens for all emotions,

in all circumstances, and regardless of the gender of the

expresser.14 There is mixed evidence regarding ToM;

although, evidence points to differences in the strategies men

and women use when processing social information, with

women considered as stronger empathizers and men stronger

systemizers.15 Furthermore, women seem to engage more

emotional brain areas during social cognition tasks. There-

fore, although there does appear to be gender-related differ-

ences in cognitive ToM, the advantage women have in

mentalizing may only be more obvious for affective ToM.5

Nevertheless, we have not found any study that specifically

explored the relationship between gender and ToM—both

cognitive and affective—within healthy subjects.

Social cognition in patients with schizophrenia, on the

other hand, has been widely explored,16 with patients show-

ing moderate-to-severe deficits in emotional processing17,18

and ToM,19,20 as well as altered activation in several regions

of the social brain.21 These deficits have been observed in

patients with chronic schizophrenia, a first-episode of psy-

chosis, those with an ultra-high risk (UHR) for psychosis,

and first-degree unaffected relatives.22-26 Moreover, social

cognition, and ToM in particular, are associated with poor

work functioning, independent living, and social networks,27

having a greater predictive value than other neurocognitive

domains.28 Along these lines, higher levels of negative

symptoms are related to poor cognitive functioning, which

may also contribute to the functional deficits described in

schizophrenia.29,30
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Currently, little is known about social cognition and gen-

der in schizophrenia. According to Scholten et al.,31 emo-

tional processing is disproportionately altered in men

relative to women. Erol et al.32 found similar results, show-

ing better performance for females, in a pattern that closely

resembled performance by healthy subjects. In contrast, Vas-

kinn et al.33 failed to find any gender-related difference in

visual-emotion perception. However, they observed that

male patients performed much worse than their female coun-

terparts on an auditory-emotion perception task. On the other

hand, Kohler et al.19 found that the impact of gender in

emotion perception was isolated to healthy subjects, with

illness superseding any gender-related difference in schizo-

phrenia. To our knowledge, only Abu-Akel and Bo34 have

specifically explored the relationship between gender and

specific aspects of ToM, with women showing superior men-

talizing abilities. Interestingly, when comparing both pro-

cesses, female patients with schizophrenia were better able

to attribute and understand affective mental states.

A recurrent limitation in the literature is the over-

representation of male patients in cohorts, and this discre-

pancy may compromise the generalizability of the current

knowledge about social cognition in females.34 Therefore,

given the multiple differences between men and women in

the course and symptoms of schizophrenia—such as a more

benign disease in females35,36—the assessment of gender-

related differences in emotional processing and ToM is

strongly required.

Considering previous evidence, we hypothesised that

women with and without schizophrenia will outperform men

in the affective ToM tasks, but not in the cognitive ToM

tasks. In addition, the better affective ToM abilities of

women will be directly related to their advantage in emo-

tional processing skills.

The main objective of this pilot study was to examine the

possible gender-related differences in 2 specific aspects of

social cognition—emotional processing and ToM, both cog-

nitive and affective—in a group of patients recently diag-

nosed with schizophrenia and in a control group of healthy

subjects. As a secondary objective, we attempted to deter-

mine, from a gender perspective, the possible association

between emotional processing and cognitive ToM in affec-

tive ToM performance.

Methods

Participants and Procedure

Forty patients (20 males, 20 females) meeting the Diagnostic

and Statistical Manual of Mental Disorders, 4th Edition cri-

teria for schizophrenia/schizoaffective disorder were

recruited from the Mental Health Department of the Parc

Taulı́ University Hospital (Sabadell, Barcelona), and

matched by gender, age and years of education with 40

healthy subjects (20 males, 20 females). Patients were

included if they met the following inclusion criteria: 1) less

than 5 y of onset of the disorder; 2) no changes in antipsy-

chotic medication during the month prior to the study

recruitment; and 3) clinical stability, defined as being an

outpatient for at least 4 weeks prior to the study, a score of

less than 4 in the items P1 (delusions), P2 (conceptual dis-

organization), and P3 (hallucinatory behaviour) of the Pos-

itive and Negative Syndrome Scale (PANSS),37 and a score

less than 4 in the Calgary Depression Scale.38 Patients were

excluded if they had an 1) intelligence quotient (IQ) less than

or equal to 70, (2) a history of brain damage, or (3) were

abusing substances (except nicotine and caffeine) for at least

12 mo before study enrolment. Healthy subjects were

recruited among the students of an adult education centre.

They were included if they were aged between 18 and 64 y,

and they were excluded if had 1) an IQ less than or equal to

70; (2) a history of brain damage; (3) a history of psychiatric

disorder, including substance abuse (except nicotine and

caffeine) for at least 12 mo before study enrolment; and

(4) family history of severe mental disease. All subjects had

reached the age of 18 y, were informed about the character-

istics of the study, accepted to participate voluntarily, and

gave written informed consent. The study was approved by

the local Ethics Committee (Ref. 2015534).

An expert psychiatrist interviewed each patient using the

Structured Clinical Interview for the DSM-IV Axis I Disor-

ders39 for diagnosis, reviewed the medical records, con-

firmed the inclusion and exclusion criteria, administered

the clinical scales, and controlled the pharmacological treat-

ment. Two expert neuropsychologists administered and cor-

rected the cognitive evaluation. Another neuropsychologist

interviewed all healthy subjects, confirmed the inclusion and

exclusion criteria, and administered and corrected the cog-

nitive evaluation.

Social Cognition Tasks

Three aspects of social cognition were assessed: emotional

processing, cognitive ToM, and affective ToM. A higher

score meant better social cognition abilities.

Emotional processing was measured by the Pictures Of

Facial Affect (POFA) test.3 This task contains 60 black and

white photographs of male and female faces with 6 multiple

choice answers (happiness, sadness, anger, fear, disgust, and

surprise). Participants were asked to recognize basic emo-

tions through facial expression. All answers were scored by

0 (wrong) or 1 (correct). The total achievable score was 60.

Internal consistency (Cronbach’s alpha) for the total score

was 0.810.40

Cognitive ToM was measured using 4 false-belief (FB)

stories. The “Sally & Anne” and “The Box of Chocolate”

stories were applied to assess first-order cognitive ToM abil-

ities, and “The Burglar” and “The Ice-Cream Van” for

second-order cognitive ToM abilities.41,42 Stories were read

aloud by the examiner and participants were asked to listen

and answer a cognitive ToM question and a control question.

All questions were scored as 0 (wrong) or 1 (correct), and 2
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dichotomous variables were created to measure the failure/

no failure in cognitive ToM; one for the 2 first-order FB

stories and another one for the 2 second-order FB stories.

Variables were categorised as 1 (no-failure) when the subject

scored 1 in both cognitive ToM and control questions of the

2 same-order stories, and 0 (failure) when the subject scored

0 in both cognitive ToM questions and 1 in both control

questions of the 2 same-order stories. Thus, the total achiev-

able score was 0 (wrong) or 1 (correct) for each cognitive

ToM order. Despite being one of the classical tasks in asses-

sing ToM in patients with autism spectrum disorder, there is

no data on the validity and reliability of these stories. How-

ever, in patients with schizophrenia, Mazza et al.43 have

previously demonstrated the usefulness of these stories in

detecting impairments in mentalization. In addition, a strict

definition of failure/no failure was used, and all participants

adjusted to this categorization.44,45

Affective ToM was measured by the Spanish version of

the Reading the Mind in the Eyes Test (RMET).46,47 This

task contains 36 photographs of male and female eyes with 4

multiple choice answers, including thoughts and feelings.

Participants were asked to infer the mental states through

the gaze. All answers were scored by 0 (wrong) or 1 (cor-

rect). The total achievable score was 36. Internal consistency

(Cronbach’s alpha) for the total score was 0.704.48

Intelligence Quotient Assessment

IQ in patients with schizophrenia was obtained using an

abbreviated form of the Wechsler Adult Intelligence Scale

(WAIS-III), including Information, Block design, Arith-

metic and Digit symbol subtests.49 IQ in healthy subjects

was estimated using the Vocabulary subtest of the WAIS-

III,50 which is a good measure of the general intelligence

(r ¼ 0.83; P ¼ 0.05).51 A higher score meant better intellec-

tual functioning.

Socio-demographic and Clinical Variables

Socio-demographic variables, such as manual dominance,

current occupation, and civil status were also collected.

Severity of clinical symptoms was rated with the PANSS.37

A lower score meant better clinical status.

Statistical Analysis

Socio-demographic and clinical variables were analysed

using Pearson’s Chi-square (X2) test for qualitative variables

and Student’s t-test (t) for quantitative variables.

The X2 test was used to study differences by group

(healthy subjects-patients) and gender (males-females) in

first- and second-order cognitive ToM (measured by the

FB stories). Due to the lack of homoscedasticity in the POFA

and RMET measures, group differences in emotional pro-

cessing and affective ToM were analysed using the non-

parametric Mann–Whitney U test. In parallel, differences

in both variables were also analysed using a General Linear

Model of repeated measures considering group and gender

as the 2 conditions of the analysis. For these analyses, the

POFA total score was used as a global measure of emotional

processing skills.

Finally, a multiple linear regression analysis was con-

ducted to study the interaction of illness, gender, emotional

processing, and cognitive ToM in the affective ToM perfor-

mance (measured by the RMET). The factors were group,

gender, POFA total score and second-order FB stories. The

model was adjusted for IQ and negative symptoms (mea-

sured by the PANSS_Negative).

Results

Socio-demographic and Clinical Variables

There were no significant group differences between healthy

subjects and patients with schizophrenia for any socio-

demographic variable, including age (mean [SD] 29.7 [6.4]

v. 29.3 [6.7]; P ¼ 0.609), years of education (13.1 [2.7] v.

13.2 [3.6]; P ¼ 0.617), manual dominance (right-handed:

87.5% v. 90%, left-handed: 12.5% v. 7.5%, ambidextrous:

0% v. 2.5%; P ¼ 0.649), and civil status (unmarried: 57.5%
v. 70%, married: 42.5% v. 27.5%, divorced: 0% v. 2.5%; P¼
0.250). Only IQ (101.9 [9.3] v. 84.7 [13.9]; P < 0.001) and

current occupation (working: 79.5% v. 12.8%, studying:

12.8% v. 28.2%, and other: 7.7% v. 59%; P < 0.001) were

significantly different. The socio-demographic and clinical

characteristics between males and females in both groups are

shown in Table 1.

Social Cognition Variables

There were significant performance differences between

healthy subjects and patients with schizophrenia in second-

order FB stories (38 correct v. 29 correct; P ¼ 0.006), POFA

(52.45 [3.62] v. 44.45 [6.43]; P < 0.001) and RMET (28.95

[3.22] v. 22.35 [4.18]; p<0.001), but not in first-order FB

stories (37 correct v. 35 correct; P ¼ 0.456).

There were no significant performance differences

between males and females in first- and second-order FB

stories in any group (see Table 2).

Means, main effects, and interactions of emotional pro-

cessing and affective ToM variables are shown in Table 3.

The main effects of group were observed in both the POFA

and RMET. The main effect of gender was close to being

statistically significant in the POFA but not in RMET. No

significant group by gender interaction was observed in any

variable. Performance graphs for the POFA and RMET are

included (see Figures 1 and 2).

The regression model, adjusted by IQ and negative symp-

toms, obtained an adjusted R2¼ 0.584. First-order FB stories

were not included in the final model due to the lack of

significant differences previously found between both

groups. Gender was not significant (B, 0.828; 95% CI,

�0.65 to 2.30; P ¼ 0.267), but group (B, 3.864; 95%CI,

La Revue Canadienne de Psychiatrie 63(8) 541



Table 1. Socio-Demographic and Clinical Characteristics of the Sample Organized by Group and Gender.

Healthy Subjects Patients with Schizophrenia

Males Females X2 T P Males Females X2 T P

N 20 20 20 20
Age (y), mean (SD) 29.0 (5.8) 30.5 (7.1) 0.58 0.450 28.6 (5.6) 30.0 (7.9) 2.51 0.524
Education (y), mean (SD) 13.1 (2.5) 13.1 (3.0) 1.51 0.954 13.0 (2.6) 13.5 (4.4) 0.54 0.667
IQ, mean (SD) 101.0 (9.5) 102.9 (9.1) 0.01 0.522 84.9 (13.9) 84.5 (13.9) 0.01 0.930
Manual dominance, N (%) 2.06 0.151 4.44 0.108

Right-handed 16 (80) 19 (95) 16 (80) 20 (100)
Left-handed 4 (20) 1 (5) 3 (15) 0 (0)
Ambidextrous 0 (0) 0 (0) 1 (5) 0 (0)

Current occupation, N (%) 3.70 0.157 0.29 0.865
Working 14 (70) 18 (90) 3 (15) 2 (10)
Studying 3 (15) 2 (10) 5 (25) 6 (30)
Other (unemployed, pensioner) 3 (15) 0 (0) 12 (60) 12 (60)

Civil status, N (%) 0.10 0.749 2.39 0.303
Unmarried 11 (55) 12 (60) 16 (80) 12 (60)
Married 9 (45) 8 (40) 4 (20) 7 (35)
Divorced 0 (0) 0 (0) 0 (0) 1 (5)

Diagnosis, N (%) 0.12 0.723
Schizophrenia 15 (75) 14 (70)
Schizoaffective disorder 5 (25) 6 (30)

Illness duration (y), mean (SD) 2.4 (2.0) 3.1 (2.0) 0.01 0.342
PANSS, mean (SD)

Total score 54.7 (11.6) 51.5 (11.5) 0.18 0.396
Positive 9.9 (2.5) 9.5 (1.9) 1.58 0.610
Negative 18.3 (5.3) 16.4 (4.9) 0.30 0.249
General 26.4 (7.1) 25.6 (5.4) 2.71 0.669

N, number; SD, standard deviation; IQ, intelligence quotient; PANSS, Positive and Negative Syndrome Scale.

Table 2. Performance Differences in First- and Second-Order FB Stories (Cognitive ToM) between Males and Females in Both Groups.

Healthy Subjects

X2 P

Patients with Schizophrenia

X2 PMales Females Males Females

N 20 20 20 20
First-order FB stories, N correct 18 19 0.36 0.548 16 19 2.06 0.151
Second-order FB stories, N correct 18 20 2.10 0.147 16 13 1.13 0.288

N, number; FB, false-belief; ToM, theory of mind.

Table 3. Performance Differences in POFA (Emotional Processing) and RMET (Affective ToM) between Males and Females in Both Groups.

Males Females Group Gender Interaction

Healthy
Subjects

Patients with
Schizophrenia

Healthy
Subjects

Patients with
Schizophrenia F P F P F P

N 20 20 20 20
POFA, mean (SD)a 51.35 (4.0) 43.10 (7.5) 53.55 (2.9) 45.80 (5.0) 58.76 <0.001 3.89 0.056 0.06 0.812
RMET, mean (SD)a 28.05 (2.4) 21.75 (4.3) 29.85 (3.7) 22.95 (4.1) 69.26 <0.001 3.04 0.089 0.14 0.707

N, number; SD, standard deviation; POFA, Pictures of Facial Affect; RMET, Reading the Mind in the Eyes Test; ToM, theory of mind. Significant main effects (P
< 0.05): amain effect of group; bmain effect of gender; cinteraction effect group � gender.
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2.00 to 5.72; P < 0.001), POFA (B, 0.299; 95% CI, 0.15 to

0.44; P < 0.001) and second-order FB stories (B, �2.423;

95%CI, �4.48 to �0.36; P ¼ 0.022) were significant factors

for the RMET performance.

Discussion

The main objective of this pilot study was to analyse the role

of gender in the social cognition performance of patients

with schizophrenia and healthy subjects. Our preliminary

results suggest that the illness is the main factor related to

both emotional processing and ToM deficit. However,

although being a woman was not significant as a protective

factor, the influence of female gender in emotional process-

ing should not be neglected in any group.

Like that described in previous studies, we found that

patients with schizophrenia performed worse than healthy

subjects in emotional processing, second-order cognitive

ToM and affective ToM.17-20 However, the performance in

first-order cognitive ToM was unimpaired. According to

Janssen et al.,52 first-order mentalizing tasks involve less

complex cognitive ToM skills than second-order mentaliz-

ing tasks, so these abilities could be preserved in most

patients. Interestingly, our results suggest that patients in the

early stages of schizophrenia may present with a similar

ToM profile to chronic patients,53 which is consistent with

previous studies describing the stability of cognitive deficits

throughout the course of the disease.22,23,25

Unlike other studies describing performance differences

between males and females with schizophrenia in emotional

processing and ToM,31,32,34 our results suggest that the effect

of the illness may impose itself upon any gender-related

difference, which is in accordance with the meta-analysis

by Kohler et al.17 It is worth noting that these authors also

found that gender-related differences in emotion perception

are restricted to healthy people. However, our results do not

support this statement. In any case, the trend showing that

females with and without schizophrenia outperform males in

emotional processing should not be ignored.

One of the main findings of the present study is how

affective ToM abilities are determined by performance in

other domains of social cognition and the existence of a

schizophrenic disorder. In our study, a diagnosis of schizo-

phrenia, POFA total score, and performance in the second-

order FB stories were the best factors for predicting the

ability to attribute and understand the affective mental states

of others, as measured by the RMET. In contrast, IQ, nega-

tive symptoms, and gender were not significantly related to

task performance. The final model explained at least 58% of

the variance in the RMET score, suggesting a medium effect

size influence of the illness, emotional processing skills, and

cognitive ToM abilities in the affective ToM performance.

In that regard, our results are in line with the findings of Mier

et al.10 and the review by Mitchell and Philips,54 who

describe the existence of shared neuronal networks between

emotional processing and ToM, both cognitive and affective.

Although it is unclear the exact point at which social

cognition deficits occur or fail to develop in the course of

schizophrenia, alterations in emotional processing and ToM

have been described in subjects who are UHR for psychosis

and in first-degree unaffected relatives, and may be consid-

ered possible trait markers of most psychotic disorders.24-26

Thus, our results strengthen the notion that the disease plays

a central role in social cognition impairment, along with the

hierarchical interaction among its different domains. Nowa-

days, most models agree with the idea that social cognition

domains are often linked at multiple levels. Specifically, the

empathy model of Shamay-Tsoory et al.55 postulates that

cognitive ToM is a prerequisite for affective ToM, which

also requires intact emotional empathy processing (the abil-

ity to “share in” the internal mental states and emotions of

others5). Meanwhile, Sebastian et al.6 argue that emotion

perception and recognition may be necessary but not suffi-

cient for empathy processes, which contributes to a success-

ful affective ToM. What this suggests, is that affective ToM

may result from the combination of 2 processes: an auto-

matic non-cognitive process related to emotional processing

and other aspects of empathy (such as emotional contagion

Figure 2. Performance differences in “Reading the Mind in the Eyes
Test” (RMET) between males and females in both groups.

Figure 1. Performance differences in “Pictures Of Facial Affect”
(POFA) test between males and females in both groups.
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and emotional priming5), and a higher-level conscious and

integrative process related to cognitive ToM. Thus, our find-

ing that emotional processing and cognitive ToM predict the

affective ToM performance is consistent with previous

studies.5,6,10,34,54

Along the same lines, the trend toward better emotional

processing skills in female subjects may suggest that women,

somehow, could perform better in affective ToM. However,

due to the lack of significance in the RMET performance

between males and females, an alternative explanation is that

men and women employ distinct strategies when processing

social information, rather than there being clear superior

mentalizing skills in females. Therefore, we hypothesize that

women may use more emotional strategies to perform

slightly better in the affective ToM task.15 In that regard, 2

findings must be taken into account: First, that females seem

to engage more emotional brain areas than males during

social cognition5; and second, as reported by Mitchell and

Philips, that an integrated decoding of emotions and inten-

tions is likely to occur when performing the RMET, indicat-

ing a possible overlap between the functioning of the 2

concepts.54

Several limitations in the present study should be consid-

ered. First, although strict matching between healthy subjects

and patients with schizophrenia has been used, the sample size

could have reduced the significance of some results. Second,

executive functions were not evaluated, and we were therefore

unable to describe their relationship with second-order cogni-

tive ToM, as per previous studies.45 Third, using non-

ecological tasks could have limited the test sensitivity when

trying to detect subtle differences in social cognition between

males and females. Finally, the sample included subjects with

schizophrenia and schizoaffective disorder. Although Kohler

et al.17 found no cognitive differences between patients with

these psychiatric conditions, all of these aspects should be

considered when interpreting the results.

We also did not include a measure of functionality, which

could also be a limitation. However, previous reviews and

meta-analysis have clearly shown that social cognition, par-

ticularly ToM, is a well-established predictor of psychoso-

cial functioning in patients with schizophrenia,28 with

females outperforming males in most outcome mea-

sures.35,36 In that regard, it has been suggested that gender-

related differences in social cognition may account for these

differences.34 Moreover, two e-neurocognitive rehabilitation

platforms have proven efficacious in improving emotional

processing and ToM deficits in patients with schizophre-

nia.56,57 Thus, in terms of clinical implications, if our results

are replicated with larger sample sizes, rehabilitation mod-

ules based on specific-gender profiles could be implemented

in clinical and research contexts to test the efficacy of

improving social cognition from a gender perspective,

together with the impact in patitents functionality.

Finally, we can make the following conclusions. First, the

effect of the illness may be the main factor related to the

social cognition deficit in patients with schizophrenia,

except for the basic aspects of cognitive ToM, which was

unimpaired in most patients. However, the effect of gender

in some specific aspects of social cognition, particularly

emotional processing, should not be neglected. Second, we

believe that our results align with previous studies describing

different strategies for men and women when dealing with

emotional information. Third, aside from a diagnosis of schi-

zophrenia, emotional processing and cognitive ToM seem to

be the best factors for predicting affective ToM perfor-

mance, and this may indicate a dual-process relationship

between 2 domains. Nonetheless, further studies with larger

samples and including other psychiatric illnesses (e.g., uni-

polar depression, bipolar disorder) and more complex and

ecological tasks (e.g., morphed faces, videotaped tasks)58 are

needed to confirm our preliminary results in patients with

schizophrenia and healthy control subjects.
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