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Abstract 

While individuals with schizophrenia (SZ) exhibit deficits in social cognition, 

the specific profile of these deficits across multiple domains and their relationship 

with clinical symptoms warrants further characterization. This study aimed to 

systematically assess key social cognitive domains—theory of mind (ToM), emotion 

recognition, attributional style, and social perception — and examine their 

associations with psychopathology in SZ. Sixty-eight individuals with SZ and 68 

matched healthy controls (HCs) completed a comprehensive battery of social 

cognitive measures, including the false-belief task (assessing first- and second-order 

ToM), the faux pas task, the emotional recognition task, the attributional style 

questionnaire, and the social perception scale. Clinical symptoms were assessed 

using the Positive and Negative Syndrome Scale (PANSS). Compared to HCs, 

individuals with SZ showed significant deficits across all social cognitive measures. 

Specifically, the SZ group exhibited deficits in emotion recognition for all negative 

emotions (fear, anger, sadness, disgust) but not for happiness, and in attributional 

style for positive but not negative events. Correlation analyses identified a 

statistically significant inverse relationship between attributional stability for 

negative events (i.e., the tendency to attribute the causes of negative events to factors 

that are persistent over time) and PANSS general psychopathology scores (r =−0.25, 

P <0.043). Furthermore, no other social cognitive domains (ToM, emotion 

recognition, social perception) showed significant correlations with any PANSS 
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symptom dimensions. Network analysis further characterized second-order ToM as 

the core deficit, exhibiting the highest strength and centrality within the social 

cognitive network, with mediation effects most pronounced for sadness and 

happiness recognition. These findings highlight second-order ToM as a core deficit 

in individuals with schizophrenia and suggest that a stable attributional style may be 

associated with a lower overall burden of general psychopathology. These social 

cognitive domains may represent promising targets for future cognitive remediation 

interventions for people living with schizophrenia.  

Keywords: Schizophrenia, Social Cognition, PANSS, Network Analysis  
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According to the Global Burden of Disease Study 2021, schizophrenia ranked 

as the 18th leading cause of years lived with disability (YLDs) [1]. Schizophrenia 

(SZ) is a serious mental health condition characterized by "positive symptoms," 

"negative symptoms," and "cognitive deficits" [2]. These Cognitive deficits represent 

not only a core characteristic of SZ but can also be a strong predictor of illness 

progression, clinical outcomes, and overall prognosis [3]. Cognitive deficits in SZ 

encompass both neurocognitive and social cognitive functions.  

Social cognition refers to the mental operations underlying social interactions, 

which involve perceiving, interpreting, and responding to the intentions, traits, and 

behaviors of others[4]. Core domains of social cognition include theory of mind 

(ToM), emotion recognition, attributional style, social perception, and so on[5]. A 

substantial body of empirical evidence has established that social cognition serves 

as a critical predictor of functional outcomes in individuals with schizophrenia and 

accounts for more variance in functional differences compared with other factors [3]. 

For instance, social cognition not only demonstrates a greater capacity than 

neurocognition in explaining functional disparities but is also theorized to mediate 

the impact of neurocognitive deficits on real-life functional outcomes [6,7]. Previous 

research has indicated that rehabilitation interventions targeting social cognition are 

more effective in promoting improvements in individuals' social skills, quality of 

life, and interpersonal functioning[8-11]. Based on this pivotal role of social cognition 

in predicting and mediating functional outcomes, this domain has emerged as a 
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significant area of research in schizophrenia, with a marked increase in related 

studies over the past two decades[12,13].   

Furthermore, clinical symptoms are closely associated with functional 

outcomes in individuals with schizophrenia. Research has demonstrated that the 

severity of clinical symptoms in schizophrenia—including positive, negative, and 

disorganization dimensions—exhibits a consistent and robust direct association with 

a range of adverse functional outcomes[14]. The disability associated with negative 

symptoms is particularly prominent, as these symptoms are considered among the 

strongest predictors of reduced community functioning and quality of life, typically 

demonstrating a more stable relationship with functional impairment than positive 

symptoms[15]. 

Social cognitive deficits and clinical symptoms in SZ are both strongly 

associated with individuals’ functional abilities and jointly influence social 

functioning. Consequently, understanding their interplay is crucial, as it may 

illuminate the psychological mechanisms that underlie functional recovery. 

Empirical evidence indeed suggests a link between clinical symptoms and social 

cognition. For instance, Frith's influential model posits that Theory of Mind (ToM) 

deficits are central to the disorder's psychopathology, specifically explaining 

difficulties in volition, self-monitoring, and inferring others' intentions. An impaired 

ability to attribute the origin of one's own thoughts, for example, may give rise to 

positive symptoms like delusions of control [16]. Previous research has primarily 
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focused on examining the relationship between ToM and clinical symptoms in 

schizophrenia. Although associations have been reported, the evidence remains 

inconsistent [17]. Among symptom dimensions, ToM tends to be more strongly 

associated with negative symptoms than with positive or disorganized symptoms. 

However, this pattern requires qualification when examining specific symptoms, as 

our analysis at the individual symptom level indicated that deficits in formal thought 

processes —  specifically, difficulty in abstract thinking and conceptual 

disorganization, which are key components of the disorganization dimension— 

demonstrated the strongest correlations with ToM. In contrast, the correlations 

between ToM and core positive symptoms were relatively modest [18]. Moreover, the 

distinction between affective and cognitive ToM provides further nuance; extant 

research has validated that their correlations with clinical symptoms are distinct, 

with affective ToM showing a significant association with negative symptoms, while 

cognitive ToM is linked to positive symptoms[19].  

Despite these findings, the relationship between clinical symptoms and social 

cognitive deficits in SZ remains insufficiently understood, as no study has 

conclusively determined the specificity or strength of associations between distinct 

social cognition domains and clinical symptoms. Understanding the interaction 

between cognitive deficits and clinical symptoms is critical for identifying precise 

therapeutic targets and developing personalized treatment strategies for SZ —

strategies that directly address the mechanisms underlying functional impairment. 
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Rather than applying a one-size-fits-all cognitive remediation, clinicians may 

prioritize emotion-recognition training for an individual whose negative symptoms 

contribute to social withdrawal, or focus on perspective-taking exercises for 

someone whose paranoia and misinterpretation of others’ intentions pose barriers to 

occupational functioning. 

In summary, by clarifying how specific symptoms and cognitive deficits 

interact, this line of research holds the key to developing personalized, function-

driven rehabilitation strategies for individuals with SZ. However, the structure of 

social cognition itself also remains unclear. Despite growing research interest, the 

structural components of social cognition remain inadequately characterized, and the 

architecture of relationships among these domains within the individual is not yet 

clearly defined[20].  It remains to be elucidated which specific aspects of social 

cognition are most impaired in individuals with schizophrenia. This study employed 

network analysis to systematically explore the core manifestations within the social 

cognitive domain and their specific relationships with the three major clinical 

symptom dimensions in SZ. The specific aims were: (1) to verify the presence of 

deficits across multiple core domains of social cognition in SZ. (2) to investigate the 

potential association patterns between various social cognitive components and 

clinical dimensions; and (3) to visualize the structure of the social cognitive network 

to identify the core nodes with the highest connectivity strength and centrality, which 

may represent critical intervention targets. Based on prior research, we hypothesized 
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that individuals with SZ would demonstrate broad deficits across all social cognitive 

domains, and that each social cognitive domain would be correlated with clinical 

symptoms. Additionally, this study will exploratorily examine other social cognitive 

domains that may play crucial, yet under-investigated, central roles within the 

overall network. 

 

METHODS 

Subjects 

The sample initially consisted of 79 individuals with SZ, recruited from Beijing 

Anding Hospital, Capital Medical University (Beijing, China). All individuals met 

the DSM-5 criteria for SZ, were aged between 16 and 50 years, had at least 6 years 

of education, demonstrated normal intelligence, and had normal or corrected-to-

normal vision. Exclusion criteria included: a history of alcohol or substance abuse, 

pregnancy or breastfeeding, severe or unstable physical illness, significant agitation, 

impulsivity, suicidality, self-harming behavior, or uncooperativeness, a history of 

electroconvulsive therapy or repetitive transcranial magnetic stimulation within the 

past six months, and color blindness or other ophthalmic disorders. Of these, 4 did 

not meet the intelligence criteria, and 7 were unable to complete the tasks.  

The healthy controls (HCs)group initially consisted of 74 individuals. None met 

the DSM-5 diagnostic criteria for any mental disorders. Inclusion criteria were: age 

16- 50 years, at least 6 years of education, normal intelligence (IQ > 70) as assessed 
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by the short form of the Wechsler Adult Intelligence Scale-Revised (Chinese 

version), and normal or corrected-to-normal vision. Exclusion criteria included: a 

current or past diagnosis of SZ spectrum or bipolar disorders, a family history of 

neurological disorders, a history of serious neurological or other severe physical 

illnesses, or any current or past mental disorder secondary to physical illness or 

substance use. Six HCs were excluded due to demographic (age/education) 

mismatch with the patient group, resulting in a final HC sample of 68. 

These exclusion criteria were adopted to prevent comorbid substance abuse and 

acute states of agitation or suicidality from confounding neurocognitive and social 

cognitive task performance[21-23]. Furthermore, to minimize the potential 

confounding effects of age- and education-related differences in social exposure on 

assessment results[24], the SZ and HC groups were matched on age and years of 

education. The limitations associated with these methodological choices are 

discussed in a later section. 

The final analysis included a total of 136 participants: 68 in the SZ group and 

68 in the HC group. All participants, or their legal guardians where applicable, 

provided voluntary informed consent. Upon completion of the study, each 

participant received pro-rated monetary compensation as a transportation subsidy, 

based on their level of participation. This study was approved by the Medical Ethics 

Committee of Beijing Anding Hospital (Approval Number: [2020] KY No. 104). 

Clinical assessment  
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The Positive and Negative Syndrome Scale (PANSS) was used to evaluate the 

clinical symptoms of SZ. Originally developed by Kay, Opler, and Fiszbein in 1987, 

this scale assesses the severity of SZ symptoms. It consists of three subscales: the 

Positive Scale, the Negative Scale, and the General Psychopathology Scale, with 

each item rated on a 7-point Likert scale. The Chinese version, presented by He 

Yanling and colleagues in 1998, was used in the present study. This version has 

established Chinese norms in the schizophrenia population and demonstrates sound 

psychometric properties. Factor analysis supported a five-factor model (negative, 

cognitive, positive, excitement, and anxiety/depression), with correlations between 

each factor and the total score ranging from 0.27 to 0.76, and high correlations (r > 

0.83) with corresponding factors of the original English version, affirming strong 

construct validity. All PANSS assessments were conducted according to 

standardized procedures by trained clinicians through semi-structured interviews. 

Measurements of social cognition 

ToM was assessed using two tasks: the false-belief task [25] and the faux pas 

task [26]. The false-belief task measures four dimensions of ToM: first-order 

emotional ToM, first-order cognitive ToM, second-order emotional ToM, and 

second-order cognitive ToM[27,28]. For this study, scenarios were adapted from 

existing protocols validated for adults with schizophrenia [29]. The number of items 

per dimension was reduced to four, resulting in a total of 16 items. Each question 

had a single correct answer, scored 1 point for correct and 0 for incorrect, yielding a 
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total score range of 0-16. Previous research indicates that participants’ semantic 

comprehension ability does not significantly predict performance on the false-belief 

task, and there is no significant correlation between task performance and working 

memory [30,31].  

The Faux Pas Task, originally developed by Valerie E. Stone[32] and later 

adapted by Baron-Cohen, assesses ToM in healthy adults and has since been applied 

in adult patients with schizophrenia in China[29]. Standard versions contain 10 or 20 

items. For this study, we selected and culturally adapted 6 items from the 20-item 

English version to ensure cultural relevance for Chinese participants. Each item 

presents a brief social scenario involving 2–3 characters, where a social faux pas 

occurs due to a speaker's lack of knowledge or a listener's misunderstanding. 

Following each scenario, participants answered 7 questions. Each correct answer 

received 1 point, yielding a maximum of 7 points per item and a total possible score 

ranging from 0 to 42. During testing, the examiner read each scenario aloud, and 

participants recorded their responses in a booklet. 

Emotional recognition was assessed using a facial emotion recognition task. 

Ten facial images (five men and five women) were randomly selected from the 

Chinese Affective Picture System (CAPS) [33], , a well-validated system providing 

normative ratings for valence, arousal, and dominance tailored to the Chinese 

population. The images depicted the five basic emotions: happiness, sadness, disgust, 

fear, and anger. For each image, participants were required to identify the emotion 
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by selecting from five options. Scoring was 1 point per correct response, for a total 

score range of 0–10. 

The Attributional Style Questionnaire (ASQ) [34] was used to assess participants’ 

attributional styles and to identify potential attributional biases. The Chinese version 

employed in this study was adapted by Guo et al. (2003) from the original English 

scale developed by Peterson et al. (1982). This version has demonstrated reliability 

and validity in Chinese healthy, depressive, and schizophrenia populations. The 

original ASQ presents 12 hypothetical scenarios(6 positive, 6 negative), For each 

scenario, participants imagine the event happening to them, identify the most likely 

cause, and then rate that cause on three dimensions (internality, stability, globality) 

using 5-point Likert scales. In this study, to manage time constraints, we used a 

shortened version comprising 8 scenarios (4 positive, 4 negative). Scores for the 

three attributional dimensions were summed to yield a total score. 

Social perception was assessed using the Relationships Across Domains (RAD) 

questionnaire [35]. The original version, developed by Sergi et al. (2009), comprises 

25 relationship models (each with 3 follow-up scenarios) where participants predict 

the likelihood of subsequent events. The RAD has been used in studies of 

schizophrenia[36,37]
 , though less commonly than other batteries. In this questionnaire, 

participants are presented with relationship models involving two individuals and 

are asked to predict the likelihood of three subsequent events. The original version 

comprises 25 relationship models and 75 follow-up scenarios. In this study, 10 
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relationship models were selected and culturally adapted to shorten the length and 

improve relevance to the Chinese context. During the administration, the examiner 

read each item aloud, and participants recorded their responses in a booklet after 

each question. One point was awarded for each correct response, resulting in a total 

score ranging from 0 to 30. 

Statistical analysis 

All analyses were conducted in R (R Core Team, 2014). Descriptive statistics 

summarized the demographics (e.g., gender, age, ethnicity, and educational level) 

and, for the patient group, clinical (e.g., medication status) characteristics of both 

samples.  

Group differences were tested as follows. After confirming that the continuous 

variables (age, education) violated normality assumptions in both groups via 

Shapiro-Wilk tests (p < 0.05), we employed the non-parametric Mann-Whitney U 

test for comparisons, reporting the U statistic, standardized Z score, and exact p-

value. For the categorical variable (gender), differences were assessed using 

Pearson's χ² test, reporting the χ² and p-values. The significance level was set at 

p < 0.05 for all tests. 

Three methods were employed to: (1) determine whether social cognitive 

deficits were present in the SZ group compared with HC group, (2) examine the 

relationship between these deficits and clinical symptoms, and (3) identify core 

features of social cognitive dysfunction in SZ. First, the nonparametric Mann-
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Whitney U test was used for all between-group comparisons, with multiple 

comparisons using the Bonferroni method to control the Type I error rate. To visually 

illustrate group differences, radar plots (Radar Chart) were employed to compare 

standardized scores across multiple social cognitive domains (e.g., emotion 

recognition, ToM, social perception, and attributional style) between SZ and HC 

groups. Radar plots were generated using the ggplot2 (Wickham, 2016) and ggradar 

(v0.2; Bion, 2021) packages in R. For this, raw scores were normalized using Min-

Max scaling to range from 0 to 1. This normalization was based on the minimum 

and maximum values from both SZ and HC groups, ensuring direct comparison on 

the same scale. Next, Kendall correlation analysis was conducted to clarify the 

relationship between social cognitive deficits and clinical symptoms in SZ.  

Additionally, network analysis was used to identify core deficits in social 

cognition. A correlation network model[38] using the qgraph package in R Statistics 

for network construction, analysis, and visualization. In this model, each of the 17 

social cognitive variables was represented as a node, and the associations between 

pairs of variables were represented as edges. The network included variables from 

four key domains: five Theory of Mind, six Attributional Style, five Emotional 

Recognition, and one Social Perception. Centrality measures (strength, betweenness, 

and closeness centrality) were calculated to identify the most influential nodes 

within the network[38]. Strength centrality (Str) represents the total sum of the 

absolute edge weights connected to a node, indicating its overall connectivity and 
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direct influence within the network. Betweenness centrality (Bet) quantifies how 

often a node acts as a bridge along the shortest paths between other nodes, indicating 

its role in promoting communication and maintaining network connectivity. Nodes 

with higher betweenness centrality exert greater influence over the flow of 

information in the network. Closeness centrality (Clo) reflects how close a node is 

to all other nodes, which is calculated as the inverse of the total shortest path 

distances from that node to others. Nodes with higher closeness centrality have 

shorter average distances to all other nodes, allowing for more efficient information 

dissemination. The stability of centrality indices was assessed using a case-dropping 

bootstrap (2,500 iterations), and only indices with a correlation stability coefficient 

(CS) ≥ 0.25 were considered interpretable. Consistent with prior research, the top 

four centrality indices were identified as core features [39].  

 

RESULTS 

Demographic and basic clinical data  

The sample included 136 participants, comprising 68 in the SZ group (35 men 

and 33 women) and 68 in the HC group (equal numbers of men and women). The 

SZ group had an average illness duration of 72 months. All but one patient were 

receiving stable pharmacological treatment at the time of assessment (Table 1). The 

most frequently prescribed antipsychotics were second-generation agents, including 

olanzapine, aripiprazole, risperidone, and paliperidone. Additionally, 47% of SZ 
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were also taking antidepressants, and 4% were prescribed anxiolytics. 

Group Differences in Social Cognition Scores 

The normality of all continuous social cognitive variables was assessed using 

the Kolmogorov-Smirnov test. Results indicated a predominantly non-normal data 

structure, with most variables significantly deviating from normality in at least one 

group (all p < 0.05). Specifically, only three measures— Faux Pas task in the patient 

group, Theory of Mind composite score in the patient group, and negative-globality 

attribution in the healthy controls—approached normality (all p > 0.05, D < 0.1). 

Given the overall pattern of non-normality across the variables, non-parametric 

statistical tests (Mann-Whitney U) were selected for all between-group comparisons. 

The non-parametric tests (Mann-Whitney U) revealed significant differences 

between the SZ group and the HC group in terms of several ToM tasks, including 

first- and second-order cognitive ToM, first- and second-order affective ToM, the 

false belief tasks, and the faus pas tasks. The radar plot visualization further 

demonstrated that the HC group scored significantly higher than the SZ group in 

three key domains: emotion recognition, ToM, and social perception, which aligns 

with the non-parametric test results (Supplementary Figure S1). Regarding 

attributional style, individuals with SZ showed significant differences compared 

with HCs in positive internality, stability, and globality. Significant group differences 

were also found in the recognition of specific emotions (fear, anger, sadness, and 

disgust), as well as in social perception abilities (Table 2). 
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Correlation Between Social Cognition and Clinical Symptoms 

Kendall correlation analysis was performed between the social cognition scores 

and clinical symptom scores in the SZ group. The results showed a significantly 

negative correlation between the stability attribution for negative events and the 

general psychopathology subscale of PANSS (τ = -0.25, P < 0.05) (Figure 1). 

Network Analysis 

Network analysis of social cognition in SZ identified core deficits in second-

order cognitive ToM (Bet = 10, Clo = 0.017, Str = 4.87, Exp = 4.56), fear emotion 

recognition (Bet = 11, Clo = 0.015, Str = 4.31, Exp = 3.30), sadness emotion 

recognition (Bet = 3, Clo = 0.015, Str = 3.95, Exp = 3.84), and happiness emotion 

recognition (Bet = 11, Clo = 0.016, Str = 3.81, Exp = 1.84). Among them, second-

order cognitive ToM exhibited the highest strength and closeness (Figure 2). The CS 

coefficients for the centrality measures were 0.041 for betweenness, 0.122 for 

closeness, and 0.204 for strength. Since the CS values for betweenness and closeness 

are below the recommended threshold of 0.25, their interpretation is not advised. 

While the CS value for strength is slightly below this threshold, it shows a relatively 

higher degree of stability under subsampling, allowing for cautious interpretation. 

 

DISCUSSION 

This study investigated the social cognitive performance of individuals with SZ 

and its relationship with clinical symptoms. The findings indicated significant 
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deficits in social cognitive skills, consistent with previous studies [5,40].  

In the analysis of the correlation between various social cognitive factors and 

clinical symptoms in SZ, a significantly negative correlation was found between the 

stability of attribution for negative events in social cognitive functioning and patients’ 

general pathology, contrasting with previous research findings. Previous research 

demonstrated that individuals with SZ are more likely to attribute negative events to 

stable and enduring causes, and a greater symptom severity is associated with an 

increased tendency to make such attributions[41]. First, this may relate to the specific 

symptom profile, as different symptom patterns may be linked to distinct 

attributional styles. For instance, previous research has suggested that schizophrenia 

is associated with attributional biases, which are particularly linked to psychotic 

symptoms, especially delusions. Specifically, individuals with persecutory delusions 

have been found to be more likely to exhibit self-serving attributional biases. [42]. 

Moreover, some studies have suggested that the relationship between attributional 

biases and delusions is more complex. Even among patients with delusional 

symptoms, variations in delusion types can lead to different attributional styles, 

highlighting the importance of considering individual symptom patterns in research 

[43]. Additionally, while maladaptive, attributing negative events to stable causes may 

provide individuals with a sense of predictability about the world. This, to some 

extent, reduces their endless exploration and rumination about the causes of events, 

thereby objectively buffering the transformation of daily stress into clinical distress. 
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This mechanism is similar to cognitive reframing in resilience theory, which 

involves altering the cognitive appraisal of stressful events to mitigate their 

psychological impact[44]. Finally, prior studies have predominantly concentrated on 

the internal-external dimension of attributional style, with less emphasis on the 

stability dimension. Therefore, further research is needed to explore the role of 

attributional biases in the social cognitive deficits of SZ. 

In contrast to attributional biases, extensive research has examined the 

relationship between ToM and clinical symptoms in SZ. Studies have shown that 

ToM is associated with clinical symptoms, with patients exhibiting more severe 

negative symptoms tending to underestimate others’ mental states [45-49], while those 

with more severe positive symptoms may overinterpret others’ mental states [50]. A 

meta-analysis also found that, in addition to negative symptoms, disorganization is 

significantly associated with ToM [18]. However, the current research findings are 

heterogeneous, with some studies showing no significant relationship between ToM 

and clinical symptoms of SZ [51,52]. The lack of significant correlations between 

Theory of Mind, emotion recognition, social perception, and clinical symptoms in 

this study may be due to several factors. Firstly, assessment tools have not been 

standardized. Previous studies used various measurement instruments, many of 

which lack thorough validation and standardization. Additionally, most of these 

instruments were developed abroad, and cultural differences may affect their 

reliability and validity in domestic settings [53]. Second, the conceptualization of 
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clinical symptoms is heterogeneous. Both this study and most prior research used 

the original three PANSS subscales, while few have adopted the five-factor model 

[17]. This limitation may hinder the establishment of a more precise association 

between social cognition and clinical symptoms. Finally, the restricted range of 

PANSS scores in our sample may have reduced statistical power. The relatively 

concentrated distributions of positive symptoms, general psychopathology, and total 

scores limit variability, and restricted range is known to attenuate correlation 

coefficients. 

This study used network analysis to explore the core symptoms of social 

cognitive deficits in individuals with SZ. Network analysis addresses a key 

limitation of traditional psychopathology, which often overlooks the potential direct 

interactions among symptoms. By considering symptoms as interconnected network 

nodes, this approach offers a novel perspective for examining the complex 

relationships among symptoms through the analysis of these nodes and their 

connections [54]. 

The network analysis identified second-order ToM as a node with high strength 

and closeness centrality, although its relative centrality should be interpreted 

cautiously due to stability coefficients (CS) falling below the recommended 

threshold. Despite this, the prominence of second-order ToM aligns with the view 

that its deficits are a core feature of social cognitive dysfunction in this population. 

Compared with other psychiatric disorders, the effect size and severity of ToM 
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deficits in SZ are greater [55,56], and these deficits are detectable across all stages of 

the disorder [57,58]. A meta-analysis has shown that the SZ group exhibits overall 

deficits in ToM compared to non-clinical control groups [59,60]. Some scholars have 

suggested using ToM as a framework to explain certain SZ symptoms, hypothesizing 

that psychotic symptoms may be the external manifestation of underlying ToM 

deficits [61]. However, there is still controversy regarding the specific components of 

ToM deficits in SZ; while it is generally accepted that first-order ToM is relatively 

preserved compared to second-order ToM, other studies suggest that the structure of 

ToM may be nonhierarchical [62,63]. 

This study also has certain limitations. Firstly, it is not a large-sample study, 

and the relatively small number of participants limits statistical power and the 

generalizability of the results. Future research should therefore include larger and 

more diverse samples to draw more robust conclusions. Secondly, limitations related 

to the assessment of social cognition, including those originally noted in the 

manuscript, warrant further emphasis. Assessment tools in this field remain 

underdeveloped, particularly for social perception. In domestic research contexts, 

standardized instruments are lacking, and researchers often rely on abridged 

translations of commonly used international measures. In this study, because the 

primary aim was preliminary screening, abbreviated and modified versions of social-

cognition tasks were employed, which naturally introduced certain constraints. 

Although these tasks were culturally adapted for the Chinese context, 



ARTI
CLE

 IN
 P

RES
S

ARTICLE IN PRESS
 

 

 

comprehensive psychometric validation—such as internal consistency, test–retest 

reliability, and construct validity—has not yet been completed. These factors may 

have resulted in incomplete or less precise evaluations of specific subdomains of 

social cognition, contributing to inconsistencies both within our findings and relative 

to previous literature. Moreover, laboratory-based tasks may lack ecological validity, 

as they typically rely on static or highly structured stimuli that may not reflect the 

complexity of real-world social interactions. Future research should therefore 

incorporate multi-method assessments, such as naturalistic observations, virtual 

reality paradigms, or dynamic social simulations, following preliminary screening 

to enhance ecological validity and deepen the understanding of social-cognitive 

profiles. Thirdly, the study did not systematically control for the potential 

confounding effects of antipsychotic medications, including types, dosages, or 

treatment durations, which may influence both social cognitive performance and 

clinical symptoms. Future research should include detailed pharmacological records 

or examine individuals at illness onset who are medication-naïve to better clarify 

illness-related mechanisms. Fourthly, sample selection procedures may have 

introduced certain selection biases. To ensure assessment stability and participant 

safety, individuals with acute agitation, suicidal risk, or comorbid substance use 

disorders were excluded. Additionally, matching the schizophrenia group and 

healthy controls by years of education, although important for isolating the influence 

of educational level, may have constrained the range of clinical heterogeneity and 
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symptom severity within the sample. These procedures may thus limit the 

generalizability of the findings and attenuate the observed associations between 

social cognition and clinical symptoms. Future work should aim to validate these 

findings in more diverse clinical samples to examine their robustness and boundary 

conditions. Furthermore, although social cognitive abilities may vary across 

different illness stages [64], this study compared only individuals with schizophrenia 

and healthy controls without examining stage-related differences. Future studies 

should explore variability across illness stages and incorporate measures of social 

functioning to determine how the observed patterns relate to everyday social 

behavior. 

 

CONCLUSION 

In summary, individuals with schizophrenia exhibited widespread deficits in 

social cognition, including deficits in theory of mind, emotion recognition, 

attributional style, and social perception. Attributional biases in social cognition 

were also significantly correlated with clinical symptoms. Moreover, the structure 

and core components of social cognitive deficits in SZ have been further clarified. 

Specifically, ToM deficits are central to social cognitive dysfunction, with emotion 

recognition serving as a bridge among other social cognitive impairments. 

Given that the lack of standardized and culturally adapted assessment tools 

contributes to the heterogeneity of findings, future research should focus on 
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improving the ecological and cross-cultural validity of these measurement 

instruments. Further, the relationships between specific social cognitive deficits and 

clinical symptoms require deeper investigation, which may be achieved by using 

different clinical symptom rating scales and analyzing the associations between the 

PANSS five-factor model and social cognition. 
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Figure legends  

Figure 1. Correlations of negative situational stability attribution styles and 

general psychopathology scores. The analysis identified a significantly negative 

correlation between the attributional stability for negative events and the general 

psychopathology scores (r = -0.25, P< 0.05) 

Figure 2. Network analysis of social cognition 

a. Network structure of impaired social cognitive domains. 

b. Centrality metrics of social cognitive domains. 

ASQ1: internal attribution of negative situation; ASQ2: stable attribution of 

negative situation; ASQ3: global attribution of negative situations; ASQ4: internal 

attribution of positive situation; ASQ5: stable attribution of positive situation; 

ASQ6: global attribution of positive situation; ER1: happy; ER2: scale; ER3: 

angry; ER4: sadness; ER5: disgust; FBT1: first-order cognitive theory of mind; 

FBT2: second-order cognitive theory of mind; FBT3: first-order emotional 

psychology; FBT4: second-order emotional psychology; FPT: The Faux Pas Task; 

SP: social perception.  
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Table 1. Demographic and clinical characteristics of SZ and HC groups. 

 
SZ 

（n = 68） 

HC 

（n = 68） 
U/2 Z p 

Gender  

male 

female  

 

35（51%） 

33（49%） 

 

35（51%） 

 33（49%） 

0.12 

 

 

 

0.73 

 

 

Age (years) 28.82 ± 8.53   28.29 ± 8.53 2210.5 -0.442 0.66 

Years of education 13.613± 2.39 14.29 ± 2.23 1981.5 -0.658 0.14 

Duration of illness (months) 72.07 ± 63.32     

PANSS 

positive symptoms 

 

21.61 ± 5.27 
    

negative symptoms 17.69 ± 6.94     

General Psychopathology                 36.91 ± 8.02     

PANSS total score 76.15 ± 16.32      

Medication status 

Antipsychotics 

 

64（98%） 
    

Anxiolytics  

Antidepressants 

3（4%） 

32（47%） 

 

 

 

 
 

 

 

Unmedicated 1（1%）     

Note. SZ, group with schizophrenia; HC, healthy control group 

 

 

Table 2. Comparison of social cognitive scores between two groups 

  

SZ 

M (Q1~Q3) 

(n=68) 

HC 

M (Q1~Q3) 

(n=68) 

Z 
 

p 
 

Theory of mind: 38.72 (31~46) 50.26 (48~54.75) -7.33 <0.001 
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     The false-belief task 9.9 7 (8~12) 12.75 (11.25~14) -5.54 <0.001 

 1-cog-TOM 3.21 (3~4) 3.68 (3~4) -3.41 0.001 

 2-cog-TOM 2.60 (2~3) 3.29 (3~4) -3.78 <0.001 

 1-emo-TOM 2.26 (2~3) 3.88 (2~4) -3.37 0.001 

 2-emo-TOM 1.91 (1~3) 2.91 (2~4) -5.05 <0.001 

 The Faux Pas Task  28.73 (21~36) 37.51 (35.25~41) -6.66 <0.001 

Attributional style: 62.06 (55.25~71.75) 63.84 (56~72) -0.24 0.812 

 Neg-in 10.45 (8~12) 10.12 (9~12) -0.75 0.451  

 Neg-sta 10.45 (8~12) 9.72 (7~12) -1.28 0.200  

 Neg-glo 10.2 (7~12) 9.5 (6~12) -1.22 0.223  

 Pos-in 9.83 (7.75~12) 8.16 (5~10) -3.16 0.002 

 Pos-sta 11.94 (10~14) 14.32 (11~17) -3.58 <0.001 

 Pos-glo 11.55 (8~14) 12.97 (11~16) -2.25 0.025 

Emotional recognition: 7.40 (7~9) 8.74(8~10) -4.73 <0.001 

 happy 1.91 (2~2) 1.97 (2~2) -1.45 0.146  

 scare 1.57 (1~2) 1.85 (2~2) -3.31 0.001 

 angry 1.34 (1~2) 1.78 (2~2) -4.31 <0.001 

 sadness 1.43 (1~2) 1.76 (2~2) -2.63 0.009 

 disgust 1.15 (1~2) 1.43 (1~2) -2.28 0.022 

Social perception  17.23 (14~19) 21.12 (19~23.75) -5.41 <0.001 

Note: 1-cog-TOM: first-order cognitive theory of mind; 2-cog-TOM: second-order cognitive 

theory of mind; 1-emo-TOM: first-order emotional psychology; 2-emo-TOM: second-order 

emotional psychology; Neg in: internal  attribution of negative situation; Neg sta: stable 

attribution of negative situation; Neg glo: global attribution of negative situations; Pos in: internal 

attribution of positive situation; Pos sta: stable attribution of positive situation; Pos glo: global 

attribution of positive situation. 
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