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■ Abstract The aim of this study was to investigate
theory of mind (ToM) ability in patients in remission af-
ter the first episode of schizophrenia. A ToM task which
contained four pictures was given to 30 patients with
schizophrenia in remission and 30 matched healthy con-
trols. Patients with schizophrenia in remission showed
statistically significant impairment in the ToM tasks.
ToM impairment was not correlated with psychiatric
symptoms. Thus, ToM deficit in schizophrenia may be a
trait marker.
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schizophrenia · social brain · theory of mind (ToM) ·
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Introduction

Over the last decade, there has been increased interest in
neurocognitive aspects of schizophrenia and their rela-
tionship with psychosocial outcome. “Theory of mind”
(ToM) is one key aspect of social cognition. ToM is the
ability to conceptualize other people’s mental states,
such as their beliefs, knowledge and intentions, and
hence explain and predict their behavior.

The brain regions involved in ToM are called the “so-

cial brain”, which mainly includes the orbitofrontal cor-
tex, superior temporal gyrus, and amygdala (Brothers
1990; Dunbar 1998). Frith and Frith (1999) proposed
that specific impairment of ToM abilities (ToM deficit
disorders) may occur in psychiatric and neurological
disorders with characteristic psychosocial impairment
in a dedicated brain system. The hypothesis of ToM
deficit disorders has been supported by some studies us-
ing brain imaging, and the prefrontal cortex was shown
to be closely involved in ToM (Abu-Akel 2003; Vogeley
et al. 2004; Abdi et al. 2004; Kitamura et al. 2005).

On the other hand, structural changes in the pre-
frontal cortex on brain imaging have been reported in
patients with schizophrenia (Vogeley et al. 2003; Lee
et al. 2004; Abdi et al. 2004; Falkai et al. 2004; Kawasaki
et al. 2004).

The main conclusion of previous studies was that
ToM deficit was a state marker rather than a trait
marker, being closely related to clinical symptoms, al-
though there was disagreement regarding which symp-
toms play the main role among paranoia (Frith et al.
1996), disorganization (Sarfati et al. 1999) and negative
symptoms (Pickup et al. 2001).

The aim of this study was to investigate whether ToM
deficit is present during remission after the first episode
of schizophrenia, in order to further characterize the na-
ture of ToM deficit in schizophrenia.

Methods

The subjects were 30 patients (5 male and 25 female; S-group) who
met the DSM-IV criteria for schizophrenia during the first acute
episode of paranoid type schizophrenia. Seventeen patients were in
remission at the end of hospitalization and 13 went into remission
during the clinical course some time after the first acute episode.

Patients with acute exacerbation were excluded. The severity of
schizophrenia was assessed using the Brief Psychiatric Rating Scale
(BPRS) (Overall and Gorham 1962). Patients with a history of neuro-
logical disorder, mental retardation, a history or presence of any seri-
ous physical disease, other serious psychiatric disorder, neurological
disease, or substance abuse were excluded.

The controls were 30 healthy volunteers (C-group) matched for
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sex, age, socio-economic and educational status, and who had no his-
tory or presence of psychiatric disorder or serious physical or neuro-
logical disease.

The details of assessment of IQ and the ToM tasks were described
in our previous studies on ToM (Inoue et al. 2004).

Results

The baseline characteristics of the patients and controls
are shown in Table 1. No statistically significant diffe-
rence was found between the two groups.

In the results of ToM tasks, a significant difference
was found in sequencing of the cartoon story (Fisher’s
exact test, p = 0.030). Eighty-seven percent of S-group
and 97 % of C-group passed the first order false belief
task (Fisher’s exact test, p = 0.678). In the second order
false belief task, only 14 patients (47 %) in S-group an-
swered correctly, whereas 29 subjects (97 %) in C-group
passed the task, with a highly significant difference
(Fisher’s exact test, p < 0.0001). Twenty-seven patients
(90 %) in S-group performed well in the tactical decep-
tion task as compared to 30 (100 %) in C-group (Fisher’s
exact test, p = 0.23). The sum score, which is the summed
number of correct answers in sequencing, first order
false belief task, second order false belief task and tacti-
cal deception, in S-group differed significantly from that
in C-group (z = –4.354, p < 0.0001).

No significant correlation was observed between the
ToM results and such parameters as age, sex, duration of
education and IQ, in either the schizophrenia group or
the control group (data not shown). No significant cor-
relation was found between the ToM results in S-group
and the duration of illness,scores of negative symptoms,
positive symptoms or “suspiciousness” (data not
shown).

Discussion

ToM impairment is present not only in the acute or
chronic state (Herold et al. 2002; Brüne 2003) of schizo-
phrenia, as reported previously, but also during remis-
sion after the first episode.

Most studies as summarized in the recent report by
Keleman et al. (2004) suggested that ToM deficit was a
state marker rather than a trait marker. On the contrary,

high risk studies on relatives of psychotic probands sup-
ported that ToM deficit is a trait marker (Pinkam et al.
2003; Janssen et al. 2003; Kee et al. 2004).

One of the reasons for this controversy could be dif-
ferences in the ToM test batteries applied. Our test bat-
tery has no ceiling effect, which has been a problem with
previous batteries.Another reason may be differences in
the characteristics of subjects. No study has ever exam-
ined ToM ability in schizophrenic patients during re-
covery after the first episode.

The score of sequencing of the cartoon story in S-
group was significantly lower than that in C-group in
our study. No correlation was found between the se-
quencing task and the other ToM tasks in either the S- or
C-group.

Although Brüne (2003) reported that the ability of se-
quencing depends on the ToM mechanism rather than
executive function, Abu-Akel (2004) stated that ToM
ability depends on working memory, executive function
and other general cognitive abilities. Further studies
combining the ToM test with other neuropsychological
tests would provide more sensitive data for exploring
the relationship between ToM and other cognitive abili-
ties.

In conclusion, our results suggest that ToM deficit
might be a trait marker in patients with schizophrenia.
A prospective study of high risk subjects will give the fi-
nal answer to this controversy.
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