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Introduction: Recent research data suggest that theory of mind (ToM) skills
may improve after reading literary fiction. However, beside this short term
favorable e�ect, regular long-term reading of literary fiction may also support
ToM development or may improve ToM performance. The presence of impaired
ToM abilities is well-documented in schizophrenia; however, the role of reading in
these deficits is unknown. In the present study our aim was to assess the e�ect
of prior reading experiences on theory of mind performance in patients with
schizophrenia, and in healthy controls.

Materials and methods: ToM assessment was done with the Short Story Task,
which is based on the interpretation of a Hemingway short story. After reading the
short story, questionswere asked in an interview format regarding comprehension,
explicit and implicit ToM skills, then comparative analysis of schizophrenia patients
was performed (n = 47) and matched to a normal control (n = 48) group
concerning deficits of ToM abilities. Participants were also stratified according to
their prior reading experiences.

Results: Previous reading experience was associated with better comprehension
and explicit ToM performance both in patients with schizophrenia, and in healthy
controls. However, the explicit ToMperformance of patients with prior readingwas
still weaker compared to healthy controls with reading experiences. Path model
analysis revealed that reading had a direct positive e�ect on ToM, and an indirect
e�ect through improving comprehension.

Conclusions: Prior reading experience is associated with better ToM performance
not just in healthy controls but also in patients living with schizophrenia. Previous
reading experience also improves comprehension, which in turn has a favorable
impact on ToM. Our results support the idea that literary fiction reading may have
a therapeutic potential in the rehabilitation of schizophrenia.
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Introduction

As part of the adaptive response to ever-expanding social

relationships, the ability to relate visible behavior to mental states,

and thus to see ourselves from the outside and others from the

inside, has evolved, and is called theory of mind (ToM; also known

as mentalizing), the ability to represent the mental states of others

(1). It helps us to recognize the meaning behind other people’s

sentences, explain actions, to understand irony and to predict

their behavior. There are two core levels of ToM, so we can talk

about a fast, automatic, non-verbal, unconscious implicit ToM

and a slower, reflective, verbal, and conscious explicit ToM (2).

Studies using ToM measurements indicate that deficits in ToM are

associated with several psychopathological states including autism

and schizophrenia (3, 4), just as better performance on tests of ToM

relates to more prosocial (5) and effective social interactions (6, 7).

The effect of fiction has been a topic of interest since the

time of Aristotle, but it is only in recent decades that it has

become a focus of psychological research. What does reading do

to us, what is its mechanism of action, what makes it enjoyable

and useful? A plausible explanation is that this is due to its

effect on ToM (8–10). Research has revealed that familiarity with

literary fiction authors, a good proxy measure of actual reading

habits, correlates with scores on a test of ToM (10). Numerous

studies have been carried out on the relationship between ToM

and text comprehension. Kim (11, 12), Boerma et al. (13), and

Atkinson et al. (14) have all studied the relationship between

ToM and reading/text comprehension among school children.

In a significant proportion of these papers ToM was considered

one of several predictor variables for text comprehension, clearly

providing a valuable approach to understanding ToMmore closely.

In addition a large volume of research evidence shows a positive

relationship between reading literature and ToM or empathy (8, 10,

15).

While there is ample evidence that reading literary fiction

is associated with increased emotional understanding of others,

until the findings of Kidd and Castano (9, 16) and Black and

Barnes’s (17) fit was not clear whether this effect was unique to

written fiction, or whether the complexity and intricacy of the

characters and relationships in the fictional story mattered more

than the medium itself. When readers use their ToM abilities

to imagine what the characters might be feeling or thinking,

this improves their mental model of the story and contributes

to their reading comprehension (14, 18–20). In 2013 Kidd and

Castano tested their hypothesis that reading literary fiction would

lead to improved ToM performance in five experiments, four of

which directly contrasted literary and popular fiction or non-

fiction. Consistent with the hypothesis, results revealed higher

ToM performance among participants assigned to read literary

fiction (16, 17, 21, 22). Zushine (23) argues that this is due to

the property of literary fiction to draw rounded, 3-dimensional,

complex characters, encouraging the reader to constantly shape,

adjust and consider multiple interpretations of the characters’

mental states, in contrast to the stereotypical, more schematic

characters of genre fiction. The fundamental difference between

fiction and genre literature is that while the former focuses on the

complexity and diversity of the characters, the latter concentrates

more on familiar themes, patterns and plot. In contrast, Tamir and

colleagues in 2016 argued that biographies, memoirs and narrative

journalism are forms of non-fiction literature that can be read

to similar effect (24). Current research shows that playing non-

violent video games, that focus on storytelling and role-playing

(25), or watching quality TV dramas also improves ToM (17). The

emergence and development of ToM can best be fostered in a social

environment where there is more opportunity for interactions that

are not based on rigid and schematic social roles.

Reading has also been linked to a short-term effect on ToM and

a long-term effect on understanding mental states. A subsequent

series of large-scale correlational studies further demonstrated the

reliable finding that lifetime exposure to fiction positively predicts

ToM performance (10, 15, 26), and that exposure to fiction is a

determinant of ToM performance (16).

More recently literary fiction has also been used to assess ToM

abilities, based on the studies mentioned above. A new innovative

approach by Dodell-Feder’s (27) tested these skills by interpreting

short stories using a structured interview. Short Story Task (SST)

proved to be a suitable tool for measuring ToM without ceiling

effect and to show concurrent validity with other ToM tests in

healthy subjects.

ToM impairment is a core feature of schizophrenia. Several

publications, including meta-analyses and systematic reviews have

confirmed the widespread ToM impairments in schizophrenia

(4, 28–31). ToM deficits are observed in both the acute phase

of schizophrenia, and also in remission (4). Patients with

schizophrenia show abnormal brain activation during ToM tasks

(32). ToM impairments are not only present in the first episode

schizophrenia, but also in high risk individuals before the

onset of the disease (30). Impaired performance has also been

shown in unaffected first degree relatives (30, 33). Patients with

schizophrenia exhibit deficits in both the cognitive and the affective

components of ToM (34). They have consistently exhibited low

performance in several different types of assessment tools (4).

Although the vast majority of studies have examined explicit ToM

skills, a recent meta-analysis also found deficient implicit ToM

performance in schizophrenia albeit to a lesser extent (35).

Despite ToM impairments in schizophrenia, there is a

significant habitual limitation of ToM assessment: results

often show a ceiling effect, making it difficult to detect subtle

individual differences (36). However, a more detailed picture

of the ToM impairements would be essential for planning

a personalized approach to improve social cognition in

schizophrenia. Accordingly, as an extension to Dodell-Feder’s

study we (36) examined their method comparing healthy

participants with persons living with schizophrenia finding

this method suitable for measuring ToM. Our results lined

up with the original Dodell-Feder et al. findings that reading

fiction could be used as an assessment tool for ToM skills in

persons with schizophrenia. Patients performed more poorly in

SST compared to healthy controls. The SST lacked the ceiling

effect, and it was sensitive to explore the individual differences

in ToM performance, and so it can be useful in planning

psychosocial interventions.

Since the publication of SST, it has also been applied to

assess individuals at high clinical risk for psychosis (37), and
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most recently, SST was successfully used in subjects with autism

spectrum condition (38).

However, based on the aforementioned research data, we

can also hypothesize that reading literary fiction may enhance

ToM skills (15, 17, 22, 39), which in turn suggests that it

may be a potential means of improving ToM deficits in certain

psychopathological states, such as schizophrenia (21, 36) through

remediation. Based on these findings, we reanalysed our SST data

(36) focusing on the effect of previous literary fiction reading

experience on SST performance.

To do so, we focused on the first open-ended question of the

SST, which queries about previous experiences of reading literary

fiction and whether participants referred back to or mentioned

previous reading experiences during the survey.

In this current study we hypothesized that participants in

both experimental groups (schizophrenia and control groups)

with previous fiction reading experiences would outperform

participants in the text comprehension questions and would have

higher ToM scores. We also hypothesized that the performance

of the previous readers in the clinical group would be still

significantly impaired compared to that of the non-clinical group.

We also presumed that ToM skills may be more preserved in

subjects with schizophrenia when there’s prior literary reading

experience compared to non-reading patients so this could play an

important role in the rehabilitation process for patients living with

schizophrenia.

Method

Participants

Two groups of participants, a clinical (patients with

schizophrenia in remission) and a non-clinical group (control

group, CG) were recruited for the study. The group of 47 patients

(schizophrenia group, SG) was recruited from the outpatient

clinics from various cities in Southern Hungary by their respective

psychiatrists. Persons with schizophrenia in remission (n= 47) and

healthy controls (n= 48) were assessed and compared. Both groups

consisted of native Hungarian-speaking individuals, and the age

of all subjects were older than 18 (Mean age in CG: 43.88, SD =

19.38); mean age in SG: 43.64, SD: 11.30). The clinical participants

had to have been diagnosed with schizophrenia confirmed by a

psychiatrist, according to the DSM-5 diagnostic criteria. Diagnosis

was also confirmed by Module B and C of SCID-5 (40). Patients

were on maintenance antipsychotic treatment (first and second

generation antipsychotics or a combination of two) and were all

clinically stable. In addition to antipsychotics, some patients were

also treated with adjunctive pharmacotherapy (benzodiazepines,

anticholinergics, or antidepressants). Patients had no changes in

their medication in the previous 6 months prior to the study. They

had to obtain a score of ≤ 3 on the scale of positive and negative

symptoms (PANSS) and remission was confirmed with the eight

items (P1, P2, P3, N1, N4, N6, G5, and G9). The 48 non-clinical

control subjects were recruited from the community through

word of mouth recruitment and in discussions with groups of

individuals. They had to have a sociodemographic profile (age,

education, and family education) comparable to that of the clinical

group. Inclusion criteria for the controls were the following: no

evidence of substance abuse (excluding caffeine and tobacco);

no neurological disorder, no earlier treatment due to psychiatric

disorder. They were also screened with SCID-5 to exclude the

presence of a psychiatric disorder. The two groups were matched

in age, sex, ethnic origin and educational status to minimize

interindividual variability.

After a detailed description of the study written informed

consents were obtained. Participants were aware of the study’s

aims and hypotheses. The investigation was performed according

to institutional guidelines. Ethical perspectives were established in

accordance with the latest version of the Declaration of Helsinki.

The study design was approved by the Committee on Medical

Ethics, University of Pécs (ethical permit number: 6539).

Experimental task

After reading the short story “The End of Something” written

by Ernest Hemingway, a structured interview was done with 14

questions. Spontaneous mental state reasoning, explicit mental

state inference, comprehension of non-mental aspects of the

story and the existence of previous experience in reading literary

fiction were evaluated, examining whether prior knowledge of

literary fiction and frequent reading literary fiction affect explicit

ToM skills.

Authors applied the original Short Story Task method

created by Dodell-Feder et al. (27) to observe ToM in healthy

participants. The Short Story Task consists of a short story and its

administration and scoring materials. This Supplementary material

contains instructions and scoring materials. The original English

version of the Supplementary material is downloadable from the

publisher’s website at: https://journals.plos.org/plosone/article?id=

10.1371/journal.pone.0081279.

In this study the Hungarian version of the test was used (36).

The test was translated and adapted into Hungarian. ToM skills

were analyzed by means of a structured interview after reading

the short story “The end of something” by Ernest Hemingway,

which was chosen for its simplicity and readability (27). The story

is about a breakup; however, the characters’ psychological lives are

not explicitly described, so the reader is forced to draw conclusions

about their mental states from the indirect communication between

the characters.

Prior to reading, participants were given verbal instructions and

subsequently a series of open-ended questions with a particular

focus on eliciting the thoughts, feelings and intentions of the

characters. The task was presented verbally by one of the

investigators in the form of an interview in one session for all

participants individually. Each interview was recorded, and the

recorded data were scored by two independent investigators. The

interrater reliability was tested, and the kappa coefficient was

>0.90 in the pilot study. Scoring was completed by the first

author (Fekete), using the transcripts, then 25% of the transcripts

were chosen at random and scored by a second independent

rater (Varga).

The first question of the structured inteview is an informal

discussion, the aim of which is to ask if the participant is familiar

with the story. In conjunction with this question the participants
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were explored about their reading habits to determine if they

had previous reading experience. Reading experience (e.g., actual

or earlier regular reading habit) was assessed by this exploration

(0 points if the subjects had no previous reading experience, 1

point if prior reading experience could be verified). After that

participants were asked a single question that simply asking them

to summarize the story to assess the inference of spontaneous

mental state. Responses were coded for the presence (1) or absence

(0) of spontaneous use of mental state inferences (27). Further

instructions were then provided and participants were asked to

include in their answers what they thought the characters were

thinking, feeling or intending, as long as they relevant to the

question. For scoring purposes each question was assigned a value

of 0 (no answer or incorrect answer), 1 (partial understanding or

clarifying questions were needed), or 2 (full understanding), and

an overall comprehension score was calculated from the sum of

points from the five comprehension questions and explicit mental

state reasoning scores were calculated as the sum of points from

the eight mental state reasoning questions. Thus, explicit ToM

scores can range from 0—indicating little to no understanding

of the story characters’ mental states—to 16—indicating excellent

understanding of the story characters’ mental states.

Statistical analysis

IBM SPSS Statistics version 28.0 software was used for statistical

analysis. Independent samples t-test, correlation, Chi-square test,

Fisher’s Exact Test, and linear regression were used for analyses.

We used the independent samples t-test to compare the means of

the different groups (persons with schizophrenia group and the

control group) for both clinical and demographic data. With the

help of correlation we calculated the relationship between the prior

reading and the years of education. We used the Chi-square test to

examine the relationship between diagnosis and previous reading

experience. Fisher’s Exact Test was used to analyze the relationship

between prior reading and spontaneous ToM. A series of linear

regressions was carried out to estimate path models to investigate

the association between prior reading, comprehension and ToM.

Results

As we reported in our previous publication (36), there was no

significant difference in age, years of education and gender ratio.

The mean duration of illness was 12.46 years (SD = 2.32 years).

The healthy controls achieved a better result in spontaneous and

explicit ToM questions, but there was no significant difference in

comprehension questions (see Table 1). Linear regression revealed

that ToM was not influenced by demographic variables. Both

groups showed a relatively normal distribution of explicit ToM

scores without ceiling effect.

In the present analysis, we found a comparable number of

subjects with reading experience in both groups. Twelve (25.5%)

of the 47 subjects in SG and 18 (37.5%) of the 48 participants in CG

were prior readers. We conducted a Chi-square test and found no

relationship between diagnosis and previous reading (p= 0.210), so

whether a person has read literary fiction in the past is independent

of their diagnosis.

The correlation test showed that there is a weak positive

relationship (r = 0.280) between the years of education completed

and having read fiction in the past (p = 0.006). Thus, the more

education was completed, the more likely it is that he/she had read

fiction in the past.

A significant difference (t = −4.017, p < 0.001, Mdifference =

−1.859, CI = −2.778, −0.940) was detected in comprehension

mean scores between the readers (M= 8.77, SD= 1.569) and non-

readers (M = 6.91, SD = 2.296). Significant differences (t = 2.132,

p= 0.019, Mdifference = 1.607, CI= 0.089, 3.126) were found in the

group of patients (readers: M = 7.75, SD = 1.765, non-readers: M

= 6.14, SD= 2.39), and it was present also in healthy controls (t =

3.485, p < 0.001, Mdifference = 1.644, CI = 0.695, 2.594; readers: M

= 9.44, SD= 0.984, non-readers: M= 7.80, SD= 1.846).

Looking at the two groups in general it can be stated, that

participants with prior reading experience had almost twice the

average ToM scores (M= 10.07, SD= 4.102) of the non-readers (M

= 5.66, SD = 3.747), and the fact that the former were statistically

significantly superior to the latter was confirmed by the results of

the independent samples t-test. We confirmed that reading literary

fiction in the past is advantageous in terms of ToM. We found that

at the 5% significance level, there is a significant difference between

the average ToM scores of former readers and non-readers (t =

−5.169, p < 0.001, Mdifference =−4.405, CI=−6.097,−2.713).

We found that ToM scores were significantly higher among

those who had prior reading experiences in the control and also

in the schizophrenia group. Among patients, previous readers have

more than twice the average ToM score than non-readers (see

Table 2). The difference was significant (t = −2.944, p = 0.010,

Mdifference = −4.169, CI = −7.190, −1.148). Control subjects with

reading experience scored also significantly higher (t = −3.721, p

< 0.001, Mdifference = −3.689, CI = −5.684, −1.693) compared

to non-reader controls. As presented in Table 2, the difference

between the non-reading and reading scores of participants with

schizophrenia was not smaller than the previous reading and non-

reading scores of healthy participants. There was a significant

difference in the mean ToM scores between former readers of SG

and CG subjects and non-readers of the experimental groups. The

mean score of explicit ToM was significantly lower (t = −4.676, p

< 0.001, Mdifference = −3.786, CI = −5.404, −2.168) in the non-

reading schizophrenia group compared to the non-reading control

group. Readers of the CG group also performed significantly better

(t=−2.320, p= 0.014, Mdifference =−3.306, CI=−6.224,−0.387)

in the explicit ToM compared to the readers of the SG (see Table 2).

Previous reading experience and spontaneous ToM ability

show a medium-strength relationship (p < 0.001, Cramer’s V =

0.389), those with previous reading experience are more likely

to spontaneously mentalize and those without previous reading

experience are more likely to fail to mentalize spontaneously (see

Table 3). In the control group Chi-square test was not suitable to

analyze the relationship between previous reading experience and

spontaneous ToM ability, so Fisher’s Exact Test was used. At all

reasonable levels of significance, there was a medium significant

correlation for the control group (p < 0.001, Cramer’s V = 0.602),

meaning that those with previous reading experience were more

likely to give spontaneous ToM answers, while those without were
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TABLE 1 Di�erences in task performance between the experimental groups.

Experimental tasks Control group (n = 48) Schizophrenia group (n = 47) p-value

Mean S. D. Mean S. D.

Comprehension questions 8.42 1.76 6.55 2.34 0.050∗ n.s.

Explicit mental state reasoning questions 9.08 3.75 4.98 3.96 <0.001∗ sig.

Spontaneous mental state inference question 0.27 0.54 0.09 0.28 <0.001∗ sig.

Independent samples t-test.
∗Statistically significant: p < 0.01, Bonferroni correction, n, number; SD, standard deviation; n.s., not significant; sig, significant (36).

TABLE 2 Di�erences in explicit ToM points in the four subgroups (readers and non-readers in both the schizophrenia and control groups).

Schizophrenia group Control group p-value∗

n Mean SD n Mean SD

Non-readers 35 3.91 3.17 30 7.70 3.35 <0.001 sig.

Readers 12 8.08 4.54 18 11.39 3.27 0.014 sig.

p-value∗∗ 0.01 significant <0.001 significant

Independent samples t-test.
∗p-value of the between-group analysis.
∗∗p-value of the within-group analysis, sig, significant; n, number; SD, standard deviation.

TABLE 3 The e�ect of previous reading experience on spontaneous ToM in the experimental groups.

Previous reading
experience

Spontaneous ToM (n) p-value

No Yes

Schizophrenia group Non-readers 32 3 0.734 n.s.

Readers 11 1

Control group Non-readers 29 1 <0.001 sig.

Readers 8 10

Fisher’s Exact Test. n, number of subjects giving spontaneous mental state inferences; n.s., not significant; sig, significant.

more likely to fail to mentalize spontaneously. Fisher’s Exact Test

was also used in the SG to test the relationship between previous

reading experience and spontaneous ToM ability. In contrast to

the control group, no correlation was found in the patient group

(p = 0.734), meaning that previous reading experience did not

significantly affect spontaneous ToM ability. It should be noted;

however, that the number of participants giving spontaneous

ToM answers was rather small, which significantly weakens the

interpretability of the results.

The path models in Figure 1 were fitted based on the results of

linear regressions. All models are valid (p < 0.05) with explanatory

power of at least 20%. For SG (see Figure 1) reading improves

comprehension (p = 0.039), with an average increase of 1.6 points

in reading comprehension if the person had former literary fiction

reading experience. Previous reading also had a positive effect on

ToM (p < 0.001), increasing its score by 4.2 points on average.

Higher levels of text comprehension also improve ToM (p< 0.001),

if text comprehension is one point higher, the model predicts an

average ToM 0.8 points higher. The same can be observed for the

CG (see Figure 1), but the effect sizes are slightly different; prevous

reading improves comprehension (p < 0.001) by an average of

1.6 points and ToM (p < 0.001) by an average of 3.7 points on

average. Furthermore, a 1.2-point improvement in the average

ToM score is associated with a one-point higher score in text

comprehension (p < 0.001). Overall, therefore, it can be concluded

that prior reading experience has a partial effect on comprehension

and also a direct effect on ToM, and that comprehension also has a

direct impact on ToM.

Discussion

In our current research we sought to explore the relationship

between previous reading experiences and ToM skills. We

hypothesized, that previous literary fiction reading experience

would be associated with better explicit ToM performance. Readers

scored nearly twice as high scores as non-readers, and this was

true for both patients with schizophrenia, and healthy controls.

Nonetheless, the explicit ToM performance of patients in the

reading SG was still poorer compared to subjects in reader CG.

It was also discovered that previous reading experience also had a

positive impact on comprehension scores. Subjects with previous

reading experience scored higher in comprehension in both SG

and CG. Also interestingly, previous reading experience was weakly

correlated with educational attainment as well, although in our

previous analysis, educational attainment had no effect on SST

performance. Furthermore, earlier readers were more likely to

use spontaneous mental state terms, but this relationship was
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FIGURE 1

Path models of the e�ect of reading on comprehension and theory of mind in the experimental groups. Values on the arrows are unstandardized
beta coe�cients, *p < 0.05; **p < 0.001.

not present for SG. It should be noted; however, that the small

number of subjects giving spontaneous ToM answers, especially

in SG significantly reduces the generalizability of this effect.

Finally, path model analysis revealed that reading experience

has a bidirectional effect on ToM. It has a significantly direct

positive effect on ToM, but it also improves comprehension,

albeit to a lesser extent, which in turn has a direct positive

impact on ToM.

Our results are in line with recent data suggesting a positive

correlation between reading and ToM (8–10, 17, 27). The causative

association between the two; however, is still a matter of debate.

The question has already been raised in the study by Kidd and

Castano (9), whether prior knowledge of fiction predicts better

performance on mentalization tests, or whether prior knowledge

of non-fiction (informational and documentary) literature may be

an equally influential factor. It was concluded that prior knowledge

of fiction is a strong predictor of ToM performance but found no

such improvement for genre literature or non-fiction/documentary

literature. These findings are in line with Black and Barnes’ (17)

research that reading fiction can lead to short-term improvements

in mentalization skills, and when the data was controlled for prior

reading experience, the mentalization-enhancing effect persisted.

This suggests that fiction improves mentalization independent of

prior experience. Black and Barnes also proposed the possibility

that lifelong reading habits alone may be associated with faster

causal mapping, but it is also possible that people who read literary

fiction are those who are more oriented to rule-based systems, and

that reading certain literary genres enhances the ability to see causal

relationships, which is precisely what is needed to understand

fictional stories (17). Overall, there is a spiral dynamic: those

who like to read literary fiction develop and sensitize their ToM

skills, and this gives them a sense of achievement, which makes

them more likely to pick up literary fiction again. And those who

do not or rarely read literary fiction are less likely to return to

them. Consistent with Panero’s conclusion that the most likely

relationship between reading literary fiction and mentalization is

that those with better ToM skills are more likely to read and/or

that lifelong reading consistently improves mentalization ability;

however, other variables (e.g., verbal ability) may also play a

role (22).

Recent evidence also highlights the impact of verbal skills and

vocabulary learning on ToM. A longitudinal study investigated the

relationship between verbal language skills and ToM from early

childhood to early adolescence (41). The development of early

ToM skills was predicted by language skills, particularly receptive

grammar and sentence comprehension. In addition, early ToM

abilities predicted vocabulary, and the subsequently developed

advanced ToM skills affected listening comprehension, which

in turn improved reading comprehension. Heyes and Frith (1)

suggest, that vocabulary growth is associated with the acquisition

of terms that can be used to express mental states and therefore

vocabulary acquisition is an important factor in the development

of mental state reasoning. It is also well-documented that extensive

reading can increase vocabulary acquisition (42, 43). Our findings

also indicate that previous reading may enhance the ability to use

mental state descriptions spontaneously.

Reading experience may also be linked to years of education, as

we have shown in our analysis. Recently education, spontaneous

ToM and the amount of books read were found significant

predictors of explicit ToM performance (38).

Language skill impairments are well-established in

schizophrenia (44, 45). Limited use of mental state terms was

also reported in subjects with schizophrenia (46). Moreover,

studies of children born to parents with schizophrenia have

shown that an impaired subgroup of these high risk subjects

exhibit marked deficits in pragmatic language skills, receptive

language, explicit and spontaneous ToM as early as age of 7 (47).

It seems reasonable to hypothesize that reading fiction may have

a positive impact on ToM skills in subjects at risk of developing

schizophrenia, or in patients already living with schizophrenia.

This hypothesis is indirectly supported by the recent article

mentioned, where the authors found that the number of books

previously read predicted the SST performance in autistic and

non-autistic individuals (38).

All of these findings suggest that reading literary fiction may

be a cost-effective remediation tool that can be integrated into the

rehabilitation of patients with schizophrenia (21). It has been long

known that bibliotherapy and poetry therapy helps participants to

address issues such as the question of identity and how we function

in our social roles as well as to see how we relate to ourselves and

Frontiers in Psychiatry 06 frontiersin.org

https://doi.org/10.3389/fpsyt.2023.1197677
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Fekete et al. 10.3389/fpsyt.2023.1197677

to each other by being inspired by literary fiction (8, 48). According

to Scott (49) one of the most important skills mediated by literary

fiction, and perhaps to some extent by all fiction, is the ability to

navigate between two mental positions, such as identifying with

the characters and detaching from the story, and this negotiation

is thought to be the essence of encountering narrative fiction.

Therapeutic use of this kind of oscillation may support remediation

of ToM skills in subjects who have difficulties in reasoning about

mental states.

Limitations

There are some limitations to our findings. Most importantly

we measured that reading experience through an initial informal

interview based on self-evaluated familiarity with literature and

reading habits. Additionally we evaluated it dichotomously;

however, a more detailed description of reading experience could

have provided a more comprehensive picture of the relationship

between reading and ToM. Nevertheless, our results seem to be in

line with the previously cited study, where the number of books

read per month was used to assess reading experiences (38). In

addition to quantity, a more detailed analysis would be interesting

(e.g., regular reading vs. occasional reading, what genre they read,

how characteristic reading was in different developmental periods,

etc.). Another limitation of our study is the lack of IQ assessment.

Although the relationship between general intelligence and reading

habits is a poorly studied area, we cannot rule out even a possible

bidirectional relationship between IQ and reading, which in turn

may influence ToM skills (50, 51). In any case, as our paper is a

re-analysis of a previous study, it still has the same limitations as

the original publication, namely the lack of full PANSS, the absence

of other measures to assess the concurrent validity of SST. We also

need to point out, that patients were on maintenance medication,

which could have affected patients’ performance (36). Studies of

the effects of psychotropic medications on social cognition have

not yielded clear results (52). However, current data suggest that

antipsychotics do not appear to have a significant impact on ToM

performance (53) and in a recent study of patients with bipolar and

schizophrenia spectrum disorders, antipsychotics, antidepressants

and benzodiazepines showed no significant effect on ToM (54).

Future studies should address the limitations of our findings.

Firstly, a more rigorous description of the reading experience

would provide more reliable data on the effect of reading on ToM

performance, but a direct investigation of the effect of reading

literary fiction with baseline and post intervention assessment

would be even more informative. It would also be valuable to better

understand how general intelligence and specific neurocognitive

skills influence and interfere with reading abilities. Clarification

of these questions is inevitable for a possible future therapeutic

application of reading literary fiction in the rehabilitation of

patients with schizophrenia.

Conclusions

In conclusion it could be stated that previous reading

experience is associated with better text comprehension and ToM

performance in SST. Previous reading experience can have a

direct effect on ToM and can also have an indirect effect through

improving text comprehension. These results can be demonstrated

not only in healthy subjects, but also in individuals living with

schizophrenia. Overall we conclude that there is a significant

difference between readers and non-readers and we therefore

interpret, that this may be improved through empathy, attunement,

identification skills and intersubjective relatedness, following

model behavior and developing new schemas. This suggests that

regular reading has long-term beneficial consequences, as it not

only improves text comprehension skills but may also enhance

mentalization skills.

All these findings and interpretations are in line with the

results of several recent studies on this topic (55–57) which show

that reading (fiction) for longer periods of time, even throughout

life, is associated with higher mentalizing abilities. This may

be particularly true for cognitive ToM and although reading

a particular work of literary fiction may not have always an

immediately measurable positive effect on mindreading abilities,

lifelong readingmay be associated withmore advancedmentalizing

abilities. This, in turn, emphasizes the therapeutic potential of

integrating the reading of literary fiction into the remediation of

cognitive skills in patients living with schizophrenia.

Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and

approved by Regional Research Ethics Committee, Pécs. The

patients/participants provided their written informed consent to

participate in this study.

Author contributions

JF: study design, data collection, interview scoring, and

manuscript writing. ZP: statistical analysis and manuscript writing.

EV: interview scoring and data analysis. DH, MH, NA, and BP:

data collection and data analysis. TT: psychopathology assessment

and manuscript revision. RH: study design, psychopathology

assessment, manuscript writing, and revision. All authors

contributed to the article and approved the submitted version.

Funding

The study was supported by the FIKP IV and the TNIL projects.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Frontiers in Psychiatry 07 frontiersin.org

https://doi.org/10.3389/fpsyt.2023.1197677
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Fekete et al. 10.3389/fpsyt.2023.1197677

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. Heyes CM, Frith CD. The cultural evolution of mind reading. Science. (2014)
344:1243091. doi: 10.1126/science.1243091

2. Allen TJ, Sherman JW, Klauer KC. Social context and the self-
regulation of implicit bias. Group Process Intergr Relat. (2010) 13:137–
49. doi: 10.1177/1368430209353635

3. Baron-Cohen S, Leslie AM, Frith U. Does the autistic child have a “theory of
mind?” Cognition. (1985) 21:37–46. doi: 10.1016/0010-0277(85)90022-8

4. Bora E, Yücel M, Pantelis C. Theory of mind impairment in schizophrenia:
Meta-analysis. Schizophr Res. (2009) 109:1–9. doi: 10.1016/j.schres.2008.12.020

5. Bogaert S, Boone C, Declerck C. Social value orientation and cooperation in
social dilemmas: A review and conceptual model. Br J Soc Psychol. (2008) 47:453–
80. doi: 10.1348/014466607X244970

6. Engel D, Woolley AW, Jing LX, Chabris CF, Malone TW. Reading the
Mind in the Eyes or reading between the lines? Theory of Mind predicts
collective intelligence equally well online and face-to-face. PLoS ONE. (2014)
9:e115212. doi: 10.1371/journal.pone.0115212

7. Woolley AW, Chabris CF, Pentland A, Hashmi N, Malone TW. Evidence for
a collective intelligence factor in the performance of human groups. Science. (2010)
330:686–8. doi: 10.1126/science.1193147

8. Djikic M, Oatley K, Moldoveanu M. Reading other minds: Effects of literature on
empathy. Sci Study Literat. (2013) 3:28–47. doi: 10.1075/ssol.3.1.06dji

9. Kidd DC, Castano E. Reading literary fiction improves theory of mind. Science.
(2013) 342:377–80. doi: 10.1126/science.1239918

10. Mar R, Oatley K, Hirsh J, Paz J, Peterson J. Bookworms versus nerds:
Exposure to fiction versus non-fiction, divergent associations with social ability,
and the simulation of fictional social worlds. J Res Personal. (2006) 40:694–
712. doi: 10.1016/j.jrp.2005.08.002

11. Kim YS. Language and cognitive predictors of text comprehension: Evidence
from multivariate analysis. Child Dev. (2015) 86:128–44. doi: 10.1111/cdev.12293

12. Kim YS. Direct and mediated effects of language and cognitive skills on
comprehension of oral narrative texts (listening comprehension) for children. J Exp
Child Psychol. (2016) 141:101–20. doi: 10.1016/j.jecp.2015.08.003

13. Boerma IE, Mol SE, Jolles J. The role of home literacy environment, mentalizing,
expressive verbal ability, and print exposure in third and fourth graders’ reading
comprehension. Sci Stud Read. (2017) 21:179–93. doi: 10.1080/10888438.2016.1277727

14. Atkinson L, Slade L, Powell D, Levy JP. Theory of mind in emerging reading
comprehension: A longitudinal study of early indirect and direct effects. J Exp Child
Psychol. (2017) 164:225–38. doi: 10.1016/j.jecp.2017.04.007

15. Mar R, Oatley K, Peterson J. Exploring the link between reading fiction and
empathy: Ruling out individual differences and examining outcomes.Communications.
(2009) 34:407–28. doi: 10.1515/COMM.2009.025

16. Kidd D, Castano E. Different stories: How levels of familiarity with literary
and genre fiction relate to mentalizing. Psychol Aesthet Creativ Arts. (2017) 11:474–
86. doi: 10.1037/aca0000069

17. Black J, Barnes JL. Fiction and social cognition: The effect of viewing award-
winning television dramas on theory of mind. Psychol Aesthet Creativ Arts. (2015)
9:423–9. doi: 10.1037/aca0000031

18. Bell N. Gestalt imagery: A critical factor in language comprehension. Ann
Dyslexia. (1991) 41:246–60. doi: 10.1007/BF02648089

19. Koning BB, Bos LT, Wassenburg SI, van der Schoot M. Effects of a reading
strategy training aimed at improving mental simulation in primary school children.
Educ Psychol Rev. (2017) 29:869–89. doi: 10.1007/s10648-016-9380-4

20. Snow C. Reading for Understanding: Toward an RandD Program in Reading
Comprehension. Santa Monica, CA: RAND Corporation (2002).

21. Pino MC, Mazza M. The use of “literary fiction” to promote mentalizing ability.
PLoS ONE. (2016) 11:e0160254. doi: 10.1371/journal.pone.0160254

22. Panero ME, Weisberg DS, Black J, Goldstein TR, Barnes JL, Brownell H, et al.
Does reading a single passage of literary fiction really improve theory of mind? An
attempt at replication. J Pers Soc Psychol. (2016) 111:e46–54. doi: 10.1037/pspa0000064

23. Zushine L. Theory of Mind and Experimental Representations of Fictional
Consciousness Narrative, Vol. 11, No. 3. (2003). p. 270–91.

24. Tamir M, Schwartz SH, Cieciuch J, Riediger M, Torres C, Scollon C, et al.
Desired emotions across cultures: A value-based account. J Pers Soc Psychol. (2016)
111:67–82. doi: 10.1037/pspp0000072

25. Bormann D, Greitemeyer T. Immersed in virtual worlds and minds: Effects of
in-game storytelling on immersion, need satisfaction, and affective theory of mind. Soc
Psychol Personal Sci. (2015) 6:646–52. doi: 10.1177/1948550615578177

26. Mumper ML, Gerrig RJ. Leisure reading and social cognition: A meta-analysis.
Psychol Aesthet Creativ Arts. (2017) 11:109–20. doi: 10.1037/aca0000089

27. Dodell-Feder D, Lincoln SH, Coulson JP, Hooker CI. Using fiction to assess
mental state understanding: A new task for assessing theory of mind in adults. PLoS
ONE. (2013) 8:e81279. doi: 10.1371/journal.pone.0081279

28. Brüne M. “Theory of mind” in schizophrenia: A review of the literature.
Schizophr Bullet. (2005) 31:21–42. doi: 10.1093/schbul/sbi002

29. Sprong M, Schothorst P, Vos E, Hox J, Engeland H. Theory of
mind in schizophrenia: Meta-analysis. Br J Psychiatr. (2007) 191:5–
13. doi: 10.1192/bjp.bp.107.035899

30. Bora E, Pantelis C. Theory of mind impairments in first-episode psychosis,
individuals at ultra-high risk for psychosis and in first-degree relatives of
schizophrenia: Systematic review and meta-analysis. Schizophr Res. (2013) 144:31–
6. doi: 10.1016/j.schres.2012.12.013

31. Martin AK, Robinson G, Dzafic I, Reutens D, Mowry B. Theory of mind and the
social brain: Implications for understanding the genetic basis of schizophrenia. Genes
Brain Behav. (2013) 13:104–17. doi: 10.1111/gbb.12066

32. Kronbichler L, Tschernegg M, Martin AI, Schurz M, Kronbichler M. Abnormal
brain activation during theory of mind tasks in schizophrenia: A meta-analysis.
Schizophr Bullet. (2017) 43:1240–50. doi: 10.1093/schbul/sbx073

33. Herold R, Varga E, Hajnal A, Hamvas E, Berecz H, Tóth B, et al.
Altered neural activity during irony comprehension in unaffected first-degree
relatives of schizophrenia patients—An fMRI study. Front Psychol. (2018) 8:2971–
815. doi: 10.3389/fpsyg.2017.02309

34. Shamay-Tsoory S, Shur S, Barcai-Goodman L, Medlovich S, Harari H, Levkovitz
Y. Dissociation of cognitive from affective components of theory of mind in
schizophrenia. Psychiatry Res. (2006) 149:11–23. doi: 10.1016/j.psychres.2005.10.018

35. Csulak T, Hajnal A, Kiss S, Dembrovszky F, Varjú-Solymár M, Sipos Z, et al.
Implicit mentalizing in patients with schizophrenia: A systematic review and meta-
analysis. Front Psychol. (2022) 13:790494. doi: 10.3389/fpsyg.2022.790494

36. Fekete J, Pótó Z, Varga E, Csulak T, Zsélyi O, Tényi T, et al. Persons with
schizophrenia misread Hemingway: A new approach to study theory of mind in
schizophrenia. Front Psychiatry. (2020) 11:2020. doi: 10.3389/fpsyt.2020.00396

37. Vargas T, Damme KSF, Hooker CI, Gupta T, Cowan HR, Mittal VA.
Differentiating implicit and explicit theory of mind and associated neural networks
in youth at Clinical High Risk (CHR) for psychosis. Schizophr Res. (2019) 208:173–
81. doi: 10.1016/j.schres.2019.03.013

38. Jarvers I, Döhnel K, Blaas L, Ullmann M, Langguth B, Rupprecht R, et al. “Why
do they do it?” The short-story task for measuring fiction-based mentalizing in autistic
and non-autistic individuals. Autism Res. (2023) 16:558–68. doi: 10.1002/aur.2871

39. Fekete JD, Herold R. The significance, effects and potential therapeutic use of
literary fiction. Psychiatr Hung. (2020) 35:389–96.

40. First MB, Williams JBW, Karg RS, Spitzer RL. Structured Clinical Interview for
DSM-5. Arlington, TX: Clinical version APA Publishing. (2015).

41. Ebert S. Theory of mind, language, and reading: Developmental relations
from early childhood to early adolescence. J Exp Child Psychol. (2020)
191:104739. doi: 10.1016/j.jecp.2019.104739

42. Duff FJ, Reen G, Plunkett K, Nation K. Do infant vocabulary skills predict school-
age language and literacy outcomes? J Child Psychol Psychiatry Allied Discipl. (2015)
56:848–56. doi: 10.1111/jcpp.12378

43. Liu J, Zhang J. The effects of extensive reading on English vocabulary learning: A
meta-analysis. Engl Lang Teach. (2018) 11:1–15. doi: 10.5539/elt.v11n6p1

44. de Boer JN, Voppel AE, Brederoo SG, Wijnen FNK, Sommer IEC.
Language disturbances in schizophrenia: The relation with antipsychotic
medication. NPJ Schizophrenia. (2020) 6:24. doi: 10.1038/s41537-020-
00114-3

Frontiers in Psychiatry 08 frontiersin.org

https://doi.org/10.3389/fpsyt.2023.1197677
https://doi.org/10.1126/science.1243091
https://doi.org/10.1177/1368430209353635
https://doi.org/10.1016/0010-0277(85)90022-8
https://doi.org/10.1016/j.schres.2008.12.020
https://doi.org/10.1348/014466607X244970
https://doi.org/10.1371/journal.pone.0115212
https://doi.org/10.1126/science.1193147
https://doi.org/10.1075/ssol.3.1.06dji
https://doi.org/10.1126/science.1239918
https://doi.org/10.1016/j.jrp.2005.08.002
https://doi.org/10.1111/cdev.12293
https://doi.org/10.1016/j.jecp.2015.08.003
https://doi.org/10.1080/10888438.2016.1277727
https://doi.org/10.1016/j.jecp.2017.04.007
https://doi.org/10.1515/COMM.2009.025
https://doi.org/10.1037/aca0000069
https://doi.org/10.1037/aca0000031
https://doi.org/10.1007/BF02648089
https://doi.org/10.1007/s10648-016-9380-4
https://doi.org/10.1371/journal.pone.0160254
https://doi.org/10.1037/pspa0000064
https://doi.org/10.1037/pspp0000072
https://doi.org/10.1177/1948550615578177
https://doi.org/10.1037/aca0000089
https://doi.org/10.1371/journal.pone.0081279
https://doi.org/10.1093/schbul/sbi002
https://doi.org/10.1192/bjp.bp.107.035899
https://doi.org/10.1016/j.schres.2012.12.013
https://doi.org/10.1111/gbb.12066
https://doi.org/10.1093/schbul/sbx073
https://doi.org/10.3389/fpsyg.2017.02309
https://doi.org/10.1016/j.psychres.2005.10.018
https://doi.org/10.3389/fpsyg.2022.790494
https://doi.org/10.3389/fpsyt.2020.00396
https://doi.org/10.1016/j.schres.2019.03.013
https://doi.org/10.1002/aur.2871
https://doi.org/10.1016/j.jecp.2019.104739
https://doi.org/10.1111/jcpp.12378
https://doi.org/10.5539/elt.v11n6p1
https://doi.org/10.1038/s41537-020-00114-3
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Fekete et al. 10.3389/fpsyt.2023.1197677

45. Abbas A, Hansen BJ, Koesmahargyo V, Yadav V, Rosenfield PJ, Patil O, et al. Facial
and vocal markers of schizophrenia measured using remote smartphone assessments:
Observational study. JMIR Format Res. (2022) 6:e26276. doi: 10.2196/26276

46. Langdon R, Flynn M, Connaughton E, Brüne M. Impairments of spontaneous
and deliberative mentalizing co-occur, yet dissociate, in schizophrenia. Br J Clin
Psychol. (2017) 56:372–87. doi: 10.1111/bjc.12144

47. Christiani CJ, Hemager N, Ellersgaard D, Thorup AAE, Spang KS, Burton
BK, et al. Heterogeneity of social cognitive and language functions in children at
familial high-risk of severe mental illness; The Danish High Risk and Resilience Study
VIA 7. Eur Child Adolesc Psychiatry. (2022) 31:991–1002. doi: 10.1007/s00787-021-
01722-9

48. Bembry J, Zentgraf S, Baffour T. Social skills training through poetry therapy:
A group intervention with schizophrenic patients. J Poetry Therapy. (2013) 26:507–
19. doi: 10.1080/08893675.2013.794534

49. Scott MC. Empathy and the Strangeness of Fiction. Edinburgh: Edinburgh
University Press Ltd (2020).

50. Carver RP. Intelligence and reading ability in grades 2–12. Intelligence. (1990)
4:449–55. doi: 10.1016/S0160-2896(05)80014-5

51. Salem AAGG, Ferreira da Silva P, Felizardo D, Holz MR, Fonseca RP. Does the
frequency of reading and writing habits contribute to executive functions, intelligence,

and learning in adolescents with healthy development?Appl Neuropsychol Child. (2023)
12:34–44. doi: 10.1080/21622965.2022.2026222

52. Haime Z, Watson AJ, Crellin N, Marston L, Joyce E, Moncrieff J. A systematic
review of the effects of psychiatric medications on social cognition. BMC Psychiatry.
(2021) 21:597. doi: 10.1186/s12888-021-03545-z

53. Kucharska-Pietura K, Mortimer A. Can antipsychotics improve
social cognition in patients with schizophrenia? CNS Drugs. (2013)
27:335–43. doi: 10.1007/s40263-013-0047-0

54. Navarra-Ventura G, Vicent-Gil M, Serra-Blasco M, Cobo J, Fernández-Gonzalo
S, Goldberg X, et al. Higher order theory of mind in patients with bipolar disorder
and schizophrenia/schizoaffective disorder. Eur Arch Psychiatry Clin Neurosci. (2021)
1–11. doi: 10.1007/s00406-021-01265-9

55. De Mulder HNM, Wijnen F, Coopmans PHA. Interrelationships between
Theory of Mind and language development: A longitudinal study of Dutch-speaking
kindergartners. Cogn Dev. (2019) 51:67–82. doi: 10.1016/j.cogdev.2019.03.006

56. Tabullo AJ, Navas Jiménez VA, García CS. Associations between fiction reading,
trait empathy and theory ofmind ability. Int J Psychol Psycholog Ther. (2018) 18:357–70.

57. Dore RA, Amendum SJ, Golinkoff RM, Hirsch-Pasek K. Theory of mind:
A hidden factor in reading comprehension? Educ Psychol Rev. (2018) 30:1067–
89. doi: 10.1007/s10648-018-9443-9

Frontiers in Psychiatry 09 frontiersin.org

https://doi.org/10.3389/fpsyt.2023.1197677
https://doi.org/10.2196/26276
https://doi.org/10.1111/bjc.12144
https://doi.org/10.1007/s00787-021-01722-9
https://doi.org/10.1080/08893675.2013.794534
https://doi.org/10.1016/S0160-2896(05)80014-5
https://doi.org/10.1080/21622965.2022.2026222
https://doi.org/10.1186/s12888-021-03545-z
https://doi.org/10.1007/s40263-013-0047-0
https://doi.org/10.1007/s00406-021-01265-9
https://doi.org/10.1016/j.cogdev.2019.03.006
https://doi.org/10.1007/s10648-018-9443-9
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The effect of reading literary fiction on the theory of mind skills among persons with schizophrenia and normal controls
	Introduction
	Method
	Participants
	Experimental task
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


