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ABSTRACT 

Social cognition refers to how people perceive themselves and others in the social world (including human perception, 

causal attribution of self and others, and the process of bringing social judgment into decision-making). Theory of 

Mind (ToM) refers to an individual’s ability to understand others’ mental state. These two abilities bring people a 

better understanding of others and life. Without these two important components, people may soon fall into the 

predicament of social interaction. However, schizophrenia is a destructive mental illness that damages mental and 

social functions and often leads to the development of comorbidities. Nowadays, as researchers mainly tap into the 

symptoms of schizophrenia, theory of mind doesn't get enough attention, especially to social cognition. Shown in our 

paper will be the development of social skills and the relationship between theory of mind and schizophrenia. This 

article shows The development of social skills and the relationship between theory of mind and schizophrenia. This 

essay will delve into three aspects: 1) whether the deficit exists in the theory of mind; 2) Different levels in 

mentalizing in individuals with schizophrenia; 3) and the effect of damage of neuron to ToM in schizophrenia. There 

have been many studies on schizophrenia, but there are still some limitations. From a previous review of existing 

studies, we found that patients with schizophrenia have a deficit in ToM processing, and this deficit is related to 

dysfunction of certain brain areas. However, the relationship between the deficit in ToM processing and brain 

dysfunction is not clear yet. Future studies can be focused on the possibilities of treatment restoring dysfunctional 

brain regions or exercise improving ToM processing. Chronical studies are necessary to study the natural changes in 

neural activity and ToM development in patients and the human intervention’s consequence. 

Keywords: Review study, Schizophrenia, Theory of mind, Social cognition, Neural dysfunction in 

schizophrenia 

1. INTRODUCTION 

Theory of mind (ToM) refers to an individual's 

ability to understand other's mental states. It is 

advantageous to predict others' behaviors, thoughts, and 

emotions in social interactions. The most featured test is 

the false-belief task, which examines participants' 

ability to think from others' perspectives. If children can 

imagine an other's perspective and correctly predict 

resulted behavior while they are on a third party's 

perspective, they are seen to complete the false-believe 

task; on the contrary, if they predict an other's behavior 

based on what they see, that is a failure on the task. 

Experiments have shown, most children develop 

ToM between 3-5 years old and start succeeding false-

believe tasks from 4. Pre-schoolers start understanding 

the complexity of emotions, such as the inconsistency 

between expressed emotions and real emotions, 

changing emotions due to different situations, and the 

mixture of various emotions at the same time [1]. A 

significant change in social interaction that influenced 

by this change of ToM is that, from this period, children 

begin to prefer contact with other preschoolers instead 

of adult caregivers [2]. 

Social interactions are also an influential aspect of 

the development of the theory of mind. Researches have 

found that, during children's development, family size, 
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language development, friendship all together cultivate 

their theory of mind. Theories include environments as a 

trigger to ToM development, "theory theory" (children 

develop their ToM to process information from new 

social experiences), "simulation theory" (pretend to play 

in the different social environment brings children 

different understanding which causes the individual 

difference in ToM development), and executive function 

hypothesis (behavioral functions influence development 

of ToM) [3-6]. Therefore disabilities (e.g., blindness, 

deafness) can be obstacles to the theory of mind 

development and social competence. In many 

researches, patients with schizophrenia cannot usually 

understand other perspectives [7]. Worse performance 

in a social context also represents their weaker theory of 

mind capacity. Social cognition (i.e., how people 

perceive themselves and other people in the social 

world) includes human perception, causal attribution of 

self and others, and bringing social judgment into 

decision-making. Social cognition research shares 4 

common features. The first is unabashed mentalism, 

focusing on mental representations such as "schemas." 

The second common feature is that social cognition is 

process-oriented. Third, the characteristic of social 

cognition is the mutual transformation of 

interdisciplinary methods and concepts. Society has 

obvious integration with traditional cognitive 

psychology and other fields such as developmental 

psychology, clinical psychology, and neuroscience. 

Finally, social cognition researchers focus on practical 

applications. 

Schizophrenia is a destructive mental illness that 

damages mental and social functions and often leads to 

comorbidities. According to the American Psychiatric 

Association's standard, schizophrenia is characterized 

by positive and negative symptoms that may affect the 

patient's thoughts, perception, speech, emotion, and 

behavior. Positive symptoms include hallucinations, the 

voice of talking to or with the patient, and delusions. 

Negative symptoms include depression, pleasure, loss of 

will or motivation, and social withdrawal. 

Schizophrenia is also characterized by confusion in 

thinking, manifested in speech and behavior. The 

accidental discovery of antipsychotics gave rise to the 

first scientifically credible pathophysiological theory of 

schizophrenia, the dopamine hypothesis [8]. The 

neurodevelopmental hypothesis of schizophrenia 

assumes that the etiology and etiology (such as genetic 

and environmental insults) precede the disease's onset 

and disrupt the normal brain development process, 

leading to subtle changes in specific cells, circuits, and 

their connectivity [9-11]. This interruption of 

development makes a person prone to malfunction and 

then shows symptoms of a disease diagnosis. However, 

in contrast to other inherited neurodevelopmental 

disorders, the phenotype of schizophrenia does not 

extend until the incubation period extends to the second 

and third decade of life. From the onset to the disease 

course, the disease persists in the form of static 

encephalopathy, and only brain abnormalities develop 

during the aging process [12]. 

First, compared with non-clinical controls, patients 

with schizophrenia show defects. Second, these 

deficiencies are more serious than those with other 

mental illnesses, such as depression. Third, the biggest 

flaw is reflected in the perception of negative emotions. 

Fourth, the deficit in emotional perception is stable over 

time, although there is evidence that people in remission 

may perform better than people in the disease's acute 

phase. Fifth, people with schizophrenia do not perform 

well in judging what a person is thinking or feeling but 

are less impaired in social judgments such as more 

specific determination of what a person is wearing or 

what a person is doing. Sixth, many patients with 

schizophrenia have limited visual scanning when 

performing emotional perception tasks and spend less 

time checking for obvious facial features. Finally, 

emotional perception disorders appear in the early 

stages of the disorder [13,14]. Attribution refers to 

explaining why people have positive and negative 

events in their lives [15-17]. Usually, people attribute 

positive events to themselves and the responsibility for 

negative events to others. Much of the work on 

schizophrenia has focused on the attribution style of 

paranoid or persecutory delusions. They tend to attribute 

negative events to others instead of blaming the 

situation on others. This attribution method is called 

"personalized bias." According to the research of 

Bentall et al., Two factors can prevent people suffering 

from persecution delusions from correcting their 

prejudices when faced with uncertain situational 

information: a strong need for closure (unclear 

tolerance) and ToM damage [18]. Preliminary research 

has shown the link between the need for closure and the 

delusion of persecution and the link between ToM 

deficiencies and personalized attribution [19]. Of 

course, people with persecution delusions may also have 

other social cognitive biases, such as the tendency to 

draw a direct conclusion and prove that there is a 

confirmation bias (i.e., seeking confirmatory evidence 

for a belief rather than disconfirmatory evidence) [20-

22]. In general, various social cognitive deficiencies and 

prejudices can lead to paranoia. 

In short, cultivating a good ToM plays an important 

role in persons in life, whatever they are for society, 

friends, or families. Similarly, social cognition is the 

primary function that enables people to socialize and 

understand each other. Without two significant parts in 

persons, they may soon get into difficulties in social 

interaction. Nowadays, as researchers mainly tap into 

the symptoms of schizophrenia, theory of mind doesn't 

get enough attention, especially to social cognition. Our 

paper will be the development of social skills and the 

relationship between theory of mind and schizophrenia. 
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This essay will delve into three aspects:  1) whether the 

deficit exists in the theory of mind; 2) Different levels in 

mentalising in individuals with schizophrenia; 3) and 

the effect of damage of neuron to ToM in schizophrenia. 

2. COGNITIVE AND AFFECTIVE TOM IN 

SCHIZOPHRENIA 

Theory of mind disorders are common in patients 

with schizophrenia and are related to an impaired social 

function. Social development research shows a deep 

connection between cognitive insight and cognitive 

TOM, but cognitive incite is very different from 

cognitive TOM. Cognitive insight involves the 

metacognitive process of correcting distortions and 

reassessment experiences and includes the dimensions 

of overconfidence in beliefs and self-reflection. Still, 

TOM is about understanding thoughts, desires, and 

intentions from others [23]. Hinting Task was used to 

evaluate ToM [24]. On the "Hinting Task", participants 

explained others' intentions through 10 short aural 

videos of the social interaction between the two 

characters. The results showed that schizophrenic 

patients were unable to make judgments about emotions 

or made wrong judgments about emotions due to the 

influence of TOM. 

To see what caused the schizophrenic patients' 

emotional judgment errors, we conducted investigations 

on cognitive insight and TOM. To assess insight, 

experimenters used the Birchwood insight scale and the 

Beck cognitive insight scale [25,26]. BIS measures three 

areas: disease awareness (BIS-AoI), symptom relabeling 

(BIS-RoS), and the content that needs treatment (BIS-

NT). BCIS measures self-reflection (BCIS-SR) and self-

deterministic items (BCIS-SC). The combined results of 

these two questionnaires reflect higher cognitive 

insights, which means the cognitive insight of patients 

with schizophrenia is normal. It has not been affected, 

so cognitive insight is independent.  

We now know that TOM has defecated, so there are 

two specific components under TOM, namely cognitive 

component and an affective component. Brothers, L, 

Ring distinguished between "affective" (i.e., It means 

that it is related to emotions, feelings, and society, to 

understand the emotions of others) and "cognitive" (i.e., 

refers to it is related to inference and cognition.) theory 

of mind [29]. Champagne-Lavau and Stip studied the 

role of ToM and executive function (EF) in 

understanding various practical phenomena in patients 

with schizophrenia, namely transfer, inhibitory control, 

and cognitive flexibility [27]. The results showed that 

after excluding the effect of executive function, there 

are differences in the patients' performance and the 

control group on actual tasks. But after controlling the 

role of ToM, the difference exists in the understanding 

of non-idiomatic metaphors, not in the understanding of 

indirect speech acts and idiomatic metaphors. This 

supports that everyone's TOM is different. Still, for 

patients with schizophrenia, when they understand 

words or other people's emotions, they will be less able 

to understand language and non-verbal or extreme 

language expressions due to impaired "affective theory 

of mind". Sincere, deceptive, and satirical 

communicative behavior produces errors. By studying 

patients with limited anterior peritoneum (VM), 

prefrontal lobe damage further supports that the theory 

of mind is different in cognitive and affective TOM 

[28]. Based on these findings, it can be determined that 

the behavioral defects of individuals with local VM 

damage are due to the defect to the affective theory 

rather than the cognitive defect to the theory of mind. 

The affective TOM is impaired, but the cognitive TOM 

is not. Shamay-Tsoory et al. examined the relationship 

between the empathy scores of schizophrenic patients 

and healthy people and the performance of cognitive 

flexibility tasks that assess dorsolateral and orbitofrontal 

function [30]. The results showed that compared with 

healthy controls, only affective empathy abilities of 

patients with schizophrenia were significantly impaired. 

Patients with schizophrenia exhibit impaired affective 

ToM using facial processing tasks, including judging 

and marking facial expressions, recognizing memories 

of strange faces, and facial recognition. The affective 

ToM performance of patients with schizophrenia reveals 

the negative correlation between facial emotion 

recognition and negative effects [31]. Considering the 

role emotions play in the process of representing others, 

the result shows that compared with healthy controls, 

patients with schizophrenia suffer more from affective 

TOM rather than cognitive TOM. 

Regarding the specific situation where the affective 

TOM of schizophrenia patients was affected, Taiwan 

conducted an Eyes test to include schizophrenia 

patients, and healthy people participated in this study. 

Studies have found that the affective impairment of 

affective ToM capabilities may cause the impaired 

social behavior observed by patients. Also, performance 

patterns may be related to mental state disorders. The 

hypothetical connection between mental state and facial 

recognition is supported by reaction time and accuracy 

[31,33]. Compared with the control group, patients with 

schizophrenia spent a longer time and were unable to 

recognize specific mental states from their eyes' 

emotional expression. Correlation analysis shows that in 

patients with schizophrenia, there is a significant 

correlation between the poor recognition performance of 

facial emotions and the severity of affective symptoms. 

These results indicate that schizophrenic patients have 

problems with emotion recognition, and their response 

errors may be related to social interaction problems. The 

affective impairment of ToM is the reason for the 

impaired social behavior observed in patients with 

schizophrenia. This supports that it is the affective TOM 
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that causes schizophrenic patients to be unable to judge 

their emotions. 

3. UNDER- AND OVER-MENTALIZING IN 

SCHIZOPHRENIA 

Two general reviews and numerous mentalizing 

research have demonstrated that most of the published 

studies report ToM impairment existing in early and 

chronic schizophrenia [33,34]. Exactly, ToM capacity is 

performed poorly by individuals with schizophrenia. 

There is still no enough data about the comprehensive 

process of ToM impairments on illness. The Results 

showed that this impairment is at each stage of illness, 

but there are fewer supports that could determine a 

deterioration or improvement over time. Green et al. 

explored the participants' ToM ability stable during the 

time in prodromal, early (viz., FEP), and chronic phases 

of schizophrenia. In the study by green et al.., it was 

found that the performance of chronic schizophrenia 

patients was greatly poorer than that of early 

schizophrenia patients. Likewise, the whole 

performance of patients with chronic schizophrenia was 

poorer than all ToM subscales (first-order affective, 

second-order cognitive, and second-order affective) 

[34]. 

As it has been evidenced that paranoid schizophrenia 

patients have a great deal of delusion when their illness 

is ongoing. Hence, we are about to explore its 

relationship with the overmentalising and 

undermentalising of ToM. Montag et al. illustrated the 

varied responses in individuals with overmentalising 

and undermentalising. They found the interrelationship 

in over-and under-mentalising with positive and 

negative symptoms in schizophrenia, which is the key 

point that we will mainly discuss in this paper [35]. 

Different symptoms or the situation of no ToM errors 

are related to overmentalising and undermentalising. 

Overmentalizing is defined as a tendency in an 

individual who excessively gather the intentions or the 

meaning thought by their own towards to others, and 

Undermentalizing is defined as the degeneration of 

mentalising ability in individuals. In other words, 

although individuals have no problem in mental states, 

they are difficult to apply their social knowledge, 

'reduced mentalizing'. An individual with 

overmentalising or undermentalising is hard to make a 

good rapport with people surrounding him. For 

example, a person who is overmentalising would think 

too much about others, and sometimes these thoughts 

are unrealistic or absurd, which may greatly make the 

feelings of others uncomfortable. Besides, a person with 

undermentalising could be estranged from people 

around him. For instance, the undermentalising person 

does not exactly consider others' real intentions and then 

make a thing worse. This experiment aimed to explore 

the relationship between clinical symptoms and specific 

ToM error types in early and chronic schizophrenia 

[34]. 

Firth indicated that patients who have strikingly 

negative or disorganized symptoms and developmental 

onset of the disease might be short of functional concept 

of mental states such as beliefs or intentions 

('undermentalizing'). In contrast, patients who have 

paranoid symptoms would 'overmentalize', e.g., unduly 

converge insignificant intentions or self-identified 

meaning to others and infer behavior on the 

fundamental wrong beliefs [36]. In this study, Movie for 

Assessment of Social Cognition (MASC), an institution 

to professionally read and study adults' minds, provides 

a short movie relating to real-social interactions for a 

large but different validation sample of participants, 

using plenty of multiple choices. Shown in this movie 

episode is the interaction of four characters gathering 

together for some daily activities. Then, participants 

must attempt to understand the mental states of 

characters and answer those multiple-choice questions. 

Most of the questions about the mental states are 

perplexed and have difficulties in mind reading. 

The ToM difficulty of individuals with 

schizophrenia is associated with their previous 

experience and abnormal integration. In the study by 

Valerian Chambon et al., researchers entered into the 

mentalizing impairments in participants with 

schizophrenia. The impairments were divided into two 

aspects to explore the difference respectively: one is the 

scope (basic versus superordinate); The other one is the 

goal`(non-social versus social) of intention [37]. In 

addition, it has also been explained through the 

abnormal integration of visual information and previous 

experience. It was found that patients who performed 

poorly in inferring intentions were due to patients 

excessively rely on previous expectations and 

inconsistent visual evidence. This abnormal interaction 

could predict the severity of positive symptoms. They 

believed that this improper interaction might signal a 

disorder or disturbance in the inferential mechanism 

(enables the integration of sensory evidence into 

previous beliefs to exactly infer other people's 

intentions. Such a disturbance could be similar to a 

paranoid (overmentalising) interpretation of other 

people's goals [37]. All in all, most of the ToM 

subprocesses impair the patients with early 

schizophrenia, while they remained higher in the 

chronic period of the illness. Subsequently, it is 

presented that 'overmentalizing' could be observable in 

severe paranoid stages, while 'undermentalizing' could 

dominate in remission [38]. Shown at the end are the 

two abnormal aspects of the interaction between 

previous expectations and sensory sensation. 
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4. NEURAL DYSFUNCTION OF TOM IN 

SCHIZOPHRENIA 

The weakness of ToM in patients with schizophrenia 

can be explained by neural dysfunction. Neural 

activation is closely related to ToM and social reference. 

Ochsner, in his paper, integrated preexisting studies and 

knowledge on social-emotional processing stream and 

subdivided the process into five constructs, (i) 

Acquisition of social-affective values and responses 

referring to learning social stimuli of positive outcomes, 

with the related neural systems amygdala and striatum; 

(ii) recognition of and response to social-affective 

stimulus, functioned by the amygdala, striatum, and 

cortical regions around the superior temporal sulcus; 

(iii) Embodied Simulation or Low-Level Mental State 

Inference, the basic process of integrating the mean of 

social stimulus; (iv) High-level mental state/trait 

inference, people begin dealing with more sophisticated 

mental states, such as the false-belief task, with the 

support from medial PFC regions; (v) Context-sensitive 

regulation, or the ability to make judgments or behavior 

to others in an appropriate way [39]. Patients with 

schizophrenia have deficits in the third and fourth 

constructs. On the third construct, people embody their 

reaction to a stimulus by both cognitive judgment and 

physical expressions; and for the fourth one, people 

analysis the information given by stimuli in the third 

stage and perform more complex perspective and 

behavior (including ToM processing). Different brain 

regions support each construct. When people sense 

others' perspectives, feeling, and behavior, the brain 

regions such as the mirror in the prefrontal portion and 

the mPFC region are activated. But for people who lack 

the ability of ToM, such as patients with Autism and 

schizophrenia, abnormal neural activation in these 

regions is observed, explaining their defect in reacting 

to different social stimuli and ToM processing.  

There's a certain area of the brain that takes charge 

of ToM processes. According to Novel theory, brain 

regions represented by the right temporoparietal 

junction (rTPJ) are obviously active during ToM 

processing [40]. These regions take long-term and short-

term social information from the memory storage part, 

such as the hippocampus, to support analysis of other 

persons' perspectives, emotions, and attitudes. 

Therefore, integration of memory is also a significant 

measure in ToM processing. In Bitsch and her 

colleague's research, they tested patients with 

schizophrenia and a healthy control about their social-

decision making and their neural activity conditions. 

Participants are introduced to competitive or 

cooperative patterns and are supposed to decide whether 

to cooperate or defect. The difference of defective 

choices on the different patterns is measured, with a 

positive score indicating the participant's ability to 

understand the social environment (i.e., being 

competitive to competitive patterns while being 

cooperative to cooperative patterns). The results showed 

that patients with schizophrenia, who earned lower 

scores on the decisions, present weaker neural responses 

in the rTPJ region. The connection between rTPJ and 

the hippocampus is also a significant factor affecting 

participants' performance: compared to healthy control, 

patients have a weaker connection between rTPJ and 

hippocampus. This result suggests that patients with 

schizophrenia are not good at integrating their memory, 

which results in weakness in ToM processing. 

Another important aspect of ToM is perspective 

taking, which refers to thinking about others' 

perspectives. People tend to spontaneously think of 

others' perspectives even if it is not meaningful; 

however, patients with schizophrenia seem to lack this 

ability — it is suggested by an experiment by 

Kronbichler and colleagues [9]. The experiment also 

found, for healthy control, the neural activities in the 

occipital area, especially the right occipital area, are 

significantly different when they are or not taking 

others' perspective; however, the patients with 

schizophrenia do not show significantly different neural 

activities in this mental area for different scenarios. In 

sum, (i)patients with schizophrenia are weaker in social-

emotional processing because of dysfunction in the 

mirror system in the prefrontal portion and mPEC 

region of mind; (ii)brain region regarding memory 

management is closely related to ToM processing, so 

patients' weak connectivity between the hippocampus(in 

charge of memory) and rTPJ region(in charge of 

integrating information for ToM processing) causes 

obstacles in ToM processing; (iii)patients with 

schizophrenia are less spontaneous at perspective-taking 

processes, related to neural dysfunction in the occipital 

area. 

5. LIMITATION AND FUTURE 

DIRECTION 

From a previous review of existing studies, we 

found that patients with schizophrenia have a deficit in 

ToM processing, and this deficit is related to 

dysfunction of certain brain areas. However, the 

relationship between the deficit in ToM processing and 

brain dysfunction dysfunction is not clear yet. When 

patients process ToM, abnormal neural and brain 

activity can be observed, but it is unsure that this 

abnormality prevents patients from comprehending 

information like healthy controls. And the 

interrelationship between each dysfunctional brain area 

that may influence ToM processing in patients is not 

determined. Existing studies are still on the level of 

exploring the basic principle of ToM (i.e., how it is 

works in healthy control, how patients process 

differently, and the supporting body part) by horizontal 

comparison between patients and healthy control, and 
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not yet reach the solution supporting patients' social 

interaction. Future studies can be focused on the 

possibilities of treatment or exercise improving ToM 

processing. Longitudinal studies are necessary to study 

the natural changes in neural activity and ToM 

development in patients and the human intervention's 

consequence. 

 

6. CONCLUSION 

To recapitulate, this paper has firstly presented the 

large difference between cognitive incite and cognitive 

ToM, showing that the behavioral deficits of persons 

with local VM damage are not associated with the 

cognitive (i.e., all the mental activities relating to 

thinking, knowing, remembering, and communicating) 

impairment to the ToM, but the impairment to the 

affective(i.e., it is about one's emotions and feelings) 

theory. Discussed in the next are the positive symptoms 

and negative symptoms in individuals with 

schizophrenia and how they affect patients' social 

mechanisms (such as the attitude toward others, 

language function, perception, emotion, and daily 

behavior). Then, we determine some information about 

the relation in ToM impairment, which is in individuals 

with early stage and chronic stage, respectively. 

Different mentalising in patients (such as 

'overmentalising' and 'undermentalising') could also 

influence the level of ToM. Moreover, persons with 

paranoid schizophrenia could be greatly varied in 

"overmentalising' and 'undermentalising'. Some given 

data also indicated that abnormal integration and 

exaggerated expectations would also lead to the ToM 

impairment. Neural disorder relating to the deficit of 

ToM in individuals with schizophrenia is also 

interpreted. There is much weakness on ToM in 

schizophrenia patients, which is related to neural 

dysfunction. After that, a certain area in the brain, the 

right temporoparietal junction(rTPJ), is explained 

through some studies and is found the apparent relation 

with ToM processing. But due to the insufficient data of 

interrelationship between the deficit in ToM and brain 

areas dysfunction, this field should still be further 

explored (like providing more efficient means that can 

cure dysfunctional brain areas and enhancing ToM 

processing). In the future, more studies could 

concentrate on the therapy of dysfunctional brain 

regions or the practical means to enhance ToM 

processing. What's more, subsequent studies need to 

explore more data about neural activity, ToM 

development, and human intervention. 
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