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Social disability is one of the critical areas known to be a predictor of daily
functioning in schizophrenia. Recent studies showed that impairments in
Theory of Mind (ToM) contribute to real-world social functioning and are
more strongly associated with community outcomes than other neuropsycholo-
gical domains of cognition. Several experiments revealed an improving poten-
tial of social cognition targeted training, particularly through introduction of
verbalisation and explicit manipulation of information about others’ mental
states. Based on these data, we evaluated longitudinally, with a controlled
trial, the feasibility and efficacy of ToM training and the possible influences
of daily functioning and IQ on the enhancement of ToM abilities. Thirty out-
patients with schizophrenia were recruited and randomly allocated to two
groups: ToM Intervention (ToMI), based on verbalisation of selected comic
strips representing ToM scenarios, or active control group (ACG). Results
showed a significant improvement of ToM abilities among subjects allocated
to ToMI compared to ACG, confirming the hypothesis of the enhancing poten-
tial of training methods targeting ToM functions. Moreover, we observed no
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influences of neuropsychological and functional variables on ToM improve-
ment. Development of future studies should take into account possible
effects of ToM training on functional outcome, according to the strong associ-
ations between ToM abilities and real-world social functioning.

Keywords: Theory of Mind; Social cognition; Neuropsychological rehabilita-
tion; Schizophrenia.

INTRODUCTION

Impairment in social ability is one of the main features of schizophrenia and
constitutes a huge burden for patients because of its high implications for
daily functioning (Schmidt, Mueller, & Roder, 2011). Recent studies have
attempted to identify factors that may contribute to social behaviour pro-
blems, individuating neurocognition as one of the implicated domains
(Couture, Penn, & Roberts, 2006; Green, Kern, Braff, & Mintz, 2000).
However, neurocognition was found to have only a partial influence on func-
tional outcome (Green, Kern, & Heaton, 2004), stimulating the search for
other contributing factors such as social cognition. Social cognition has
been defined as the ability to construct representations of the relations
between oneself and others and to flexibly use those representations to
guide social behaviour (Adolphs, 2003); it can thus be considered as the
sum of cognitive processes required for social interactions. Among these,
Theory of Mind (ToM), defined as the ability to reflect upon one’s own
and other persons’ mental states including desires, beliefs, knowledge, inten-
tions and feelings (Frith & Frith, 2003), is particularly relevant and is classi-
fied as a key predictor of interpersonal functioning impairment. A wide
number of studies, available from scientific literature, specifically aimed at
examining ToM in patients with schizophrenia (Corcoran, Mercer, & Frith,
1995; Drury, Robinson, & Birchwood, 1998; Frith & Corcoran, 1996;
Sarfati, Hardy-Baylè, Besche, & Widlocher, 1997). Corcoran et al. (1995)
found that subjects affected by schizophrenia performed worse than psychia-
tric and healthy controls on tasks requiring mental state attributions. In detail,
it was observed that patients’ performances are related to the complexity of
the social inference task: performance on higher order or subtler ToM tests
is more impaired than on first order tasks (Doody, Götz, Johnstone, Frith,
& Owens, 1998). In fact, subjects with schizophrenia showed impaired per-
formances in understanding a story character’s beliefs about another story
character’s thoughts (second-order false belief tasks: “John thinks that
Mary thinks that. . .” ) and third-order false beliefs (“John thinks that Mary
thinks he thinks. . .”), although this task could also involve other cognitive
domains. Given these data, ToM is thought to influence real-world
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community living more directly than psychopathology and neurocognition
(Couture et al., 2006; Gur et al., 2006; Koelkebeck et al., 2010; Mehl, Rief,
Mink, Lullmann, & Lincoln, 2010; Pinkham & Penn, 2006). However, the
independence of ToM from neurocognitive functions is still under debate.
In order to better understand if ToM can be considered as an independent
network or rather that it represents a complex cognitive domain of infor-
mation processing strongly relying on global neurocognitive functioning,
recent studies investigated possible influences of IQ on ToM performances.
Significant associations were reported among patients at clinical high risk
for psychosis (Stanford, Messinger, Malaspina, & Corcoran, 2011), patients
with schizophrenia at first-episode (Koelkebeck et al., 2010), and subjects
affected by chronic disorganised schizophrenia (Brüne, 2003b). However,
research has found that, despite its contribution to ToM performance, IQ is
not sufficient by itself to explain the deficit in this area of cognition in schizo-
phrenia (Brüne, 2003b; Mazza, De Risio, Surian, Roncone, & Casacchia,
2001). Moreover Brüne and Brüne-Cohrs (2005) noted that ToM deficit,
assessed with the Picture Sequencing Task, may not only depend on the neu-
rocognitive deficits that characterise the illness, as patients failed almost
exclusively in specific ToM questions, while giving correct answers in
items in which mentalising components were not implicated. Therefore
Brüne (2003b) suggests that subjects may be impaired in how and when to
apply strategic social reasoning, regardless of IQ or symptomatology,
leaving the question unsolved.

Such conflicting outcomes regarding ToM abilities in patients with schizo-
phrenia may reflect the heterogeneity of ToM tasks and related demands, used
in the different studies. Indeed, as Shamay-Tsoory et al. (2007) suggest, the
tasks employed to assess ToM abilities could involve different processes.
For example, whereas performance of the false beliefs task requires cognitive
understanding of the difference between the speaker’s knowledge and that of
the listener (knowledge about beliefs), irony and faux pas tasks require in
addition an empathic appreciation of the listener’s emotional state (knowl-
edge about emotions) (Shamay-Tsoory et al., 2007). This aspect gives evi-
dence of the dissociation between cognitive and affective components of
ToM (Abu-Akel & Shamay-Tsoory, 2011). Indeed, several studies in the
last decades showed that ToM does not represent a monolithic process, but
rather a set of networks including cognitive and affective processing (Broth-
ers & Ring, 1992; Shamay-Tsoory et al., 2007). Brothers and Ring (1992)
explained this dichotomy suggesting the presence of “cold” and “hot”
aspects of ToM, where the cold or cognitive dimension pertains to inferences
about knowledge and beliefs, while the hot or affective dimension pertains to
inferences about emotions. Research has shown that affective and cognitive
aspects of ToM are behaviourally distinguishable and suggested that these
two components could be mediated by dissociated networks (Abu-Akel &
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Shamay-Tsoory, 2011). Therefore a constant integration between cognitive
and affective components is needed in order to respond adaptively in social
interactions. In fact the emotive regulation holds a crucial role inside the cog-
nitive evaluation of social interactions and within the comprehension of
others’ intention (Brothers & Ring, 1992). This interaction is considered to
be one of the contributing factors involved in the execution of the WAIS-R
Picture Arrangement task, where the evaluation of social interactions can
influence the reordering total score and the speed of reordering (Orsini & Lai-
cardi, 1997).

Overall, previous studies suggest that these deficits are of clinical rel-
evance, as they influence patients’ behaviour in social interactions and
should therefore be specifically analysed in the design of psychosocial treat-
ments. Given the central role of ToM in real-world social functioning and its
connections with the main neuropsychological processes, different studies
developed interventions aimed to improve ToM abilities in patients with
schizophrenia. As an example, Penn, Roberts, Combs, and Sterne (2007)
developed the Social Cognition and Interaction Training (SCIT), a 20-week
intervention package targeting dysfunctional social-cognitive processes and
addressing several aspects of social cognition: Emotion Processing (EP),
ToM and attributional bias. They reported an improvement of the primary
ToM measure, the Hinting task, only among inpatients, while no significant
change was observed among outpatients. The authors explained that this
difference of results suggesting the presence of a ceiling effect, since most
(57%) SCIT treatment completers performed in the normative range even
before the intervention (Combs et al., 2007, 2009; Penn et al., 2005;
Roberts & Penn, 2009; Roberts, Penn, Labate, Margolis, & Sterne, 2010).

Similarly, Mazza et al. (2010) developed the Emotion and ToM Imitation
Training (ETIT), a group intervention based on observation of photos, paint-
ings, figures and comic strips and imitation of facial expression of emotions.
After treatment they observed an improvement in measures of emotion recog-
nition, ToM, cognition, flexibility and social functioning. The authors also
previously conducted a study (Roncone et al., 2004) aimed at proving the effi-
cacy of the Instrumental Enrichment Programme, a metacognitive interven-
tion programme based on mediated learning, finding statistically and
clinically significant improvements in social cognition deficits.

Based on these encouraging results, we recently conducted a study to
evaluate efficacy of an Emotions Recognition and ToM Training, based on
the use of videotaped material and specifically designed for outpatients
affected by schizophrenia (Bechi et al., 2012). Our results showed a signifi-
cant improvement in ToM abilities after training, confirming the hypothesis
of the enhancing potential of training methods targeting social cognitive dys-
function. Similar results were reported also by Metacognitive Training for
patients with schizophrenia (MCT; Moritz, Burlon, & Woodward, 2005;
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Moritz & Woodward, 2007), which aimed to change the “cognitive
infrastructure” of delusional ideation by bringing metacognitive impairments
to patients’ attention. Results showed a greater improvement of positive
symptoms and a non-significant, yet stronger, reduction of the Jumping to
Conclusion bias (JTC) among patients who underwent the specific training,
compared to those on the active control intervention.

However, even if these studies show that ToM deficit is remediable, they
do not selectively target mentalising skills, but rather incorporate ToM into
multitasking interventions concerning social cognition. To our knowledge,
to date only two studies chose ToM as a single target of intervention, both
conducted by the same group (Kayser, Sarfati, Besche, & Hardy-Baylè,
2006; Sarfati, Passiereux, & Hardy-Baylè, 2000), obtaining an improvement
of mentalising abilities initially through the introduction of verbalisation and
explicit manipulation of information about others’ mental states and by using
video scenes showing interactions between two or more characters. Interest-
ingly, it has been shown that some patients performed better in a comic strip
task testing ToM skills if the testing procedure involves verbalisation (Sarfati
et al., 2000). This procedure is based on the assumption that ToM deficit is
associated with an inability to extract relevant data from the context and
that the introduction of verbalisation would help the subject to extract the rel-
evant features of characters’ intentions from context, following fixed infor-
mation-processing strategies.

However, even if disclosures suggested from various studies are encoura-
ging, some limits need to be pointed out. Among these, relatively small
sample size, training brevity, lack of time-matched active control group, no
evidence of the treatments’ specific effects on ToM, recruitment of inpatients
and absence of specific hot/cold ToM targets may contribute to the variability
of the observed results. Since ToM is thought to influence the functional
outcome more than other possible contributing factors, we created a group
intervention specifically aimed to enhance mentalising abilities among patients
with schizophrenia, also considering the different hot/cold aspects of ToM.
Therefore, we chose to use as training material comic strips developed to
assess ToM abilities, considering different skills that could contribute to epis-
temic or affective ToM. Although videos are more representative of real-world
social interactions, differently from our previous study, we decided to utilise
comic strips because of their widespread use in literature and their simple
replicability. Moreover comic strips, by constituting schematic representations
of social interactions, could be more comprehensible by patients affected by
schizophrenia, known to be associated to a wide cognitive deficit. Furthermore,
the stories are contextually embedded in a realistic form and concern situations
and utterances that can lie in everyday life (Happè, 1994). These qualities allow
patients to identify themselves with the characters, to understand better the
situations, making the training more accessible and closer to everyday life
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events. Tasks require patients to infer the character’s intention in stories and
cartoons (Corcoran et al., 1995; Corcoran, Cahill, & Frith, 1997; Happè, Brow-
nell, & Winner, 1999; Sarfati et al., 1997) and to appreciate the character’s
emotional state (faux pas stories and appreciation of irony, Happè, 1994;
Stone, Baron-Cohen, & Knight, 1998). Differently from other studies
(Mazza et al., 2010; Moritz et al., 2005; Penn et al., 2007), we used only one
paradigm in order to avoid possible biases secondary to the presence of differ-
ent paradigms and therefore to evidence more clearly the training effect. More-
over we designed our intervention in order to involve all the different ToM
areas, differently from Sarfati at al. (2000), who previously adopted the one-
paradigm method, but focused only on cognitive ToM.

Assuming that ToM deficit is associated with an inability to extract rel-
evant data from the context (Corcoran et al., 1997; Pickup & Firth, 2001;
Sarfati et al., 1997, 2000), we adopted different strategies of intervention:
first we used verbalisation in order to extract the relevant features of charac-
ters’ intentions from context following fixed information processing strat-
egies (Sarfati et al., 2000; Stratta et al., 2007); secondly, as in studies by
Penn et al. (2005, 2007), we tried to make patients better “social detectives”,
leading subjects to distinguish between personal and situational attributions
and between social “facts” and social “guesses”.

Based on these assumptions, the aim of this pilot study was to evaluate
longitudinally, with a controlled trial, the feasibility and the efficacy of a
ToM training designed for outpatients affected by schizophrenia, considering
the different attributes of cognitive and affective ToM. Furthermore, we also
evaluated possible influences of daily functioning and IQ both on ToM abil-
ities and on the enhancing effect of the training.

METHODS

Subjects

Thirty outpatients were recruited from the Department of Clinical Neuro-
sciences, San Raffaele Hospital, Milan. They all met DSM IV-R criteria for
schizophrenia, as determined by trained psychiatrists through medical
records and DSM IV-R Structured Clinical Interview, and were clinically
stabilised. Exclusion criteria were: substance dependence or abuse, co-
morbid diagnosis on Axis I or II, major neurological illness, perinatal
trauma and mental retardation. Patients had been treated with a stable dose
of the same antipsychotic therapy for at least 3 months and remained on
the same medication throughout the study.

All subjects provided informed consent to a protocol approved by the local
Ethical Committee, following the principles of the Declaration of Helsinki.

6 BECHI ET AL.
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Design

This study was performed as a randomised controlled clinical trial. We com-
pared two groups of patients randomly allocated to a ToM Intervention
(ToMI) or to an active control group (newspaper discussion group, ACG),
by means of a random number table. They all had started a course of cognitive
remediation therapy (CRT). All participants attended a group intervention,
consisting of 1-hour sessions, twice per week for a total of 18 sessions
(approximately 3 months).

Interventions were conducted by trained psychotherapists (graduates in
clinical psychology who had completed a four-year postgraduate course in
psychotherapy at a training school recognised by the State and had collected
years of clinical experience) and rehabilitation therapists.

Before intervention, psychopathological, neuropsychological, functional
and ToM assessments were conducted (baseline evaluation). Performances
of interest (ToM) were re-evaluated after 3 months. Psychologists who admi-
nistered the neuropsychological assessments were blind to the treatment con-
dition (ToMI or ACG).

Assessment

Patients were assessed for psychopathology, intellectual level and functional
capacity at the baseline, for ToM abilities before and after 3 months of exper-
imental treatment.

Psychopathology. Psychopathology was assessed by means of the Positive
and Negative Syndrome Scale (PANSS; Kay, Fiszbein, & Opler, 1987), admi-
nistered by trained psychiatrists.

IQ measure. Intellectual functioning was assessed by means of the Wechs-
ler Adult Intelligence Scale – Revised (WAIS-R).

Theory of Mind Task. ToM was assessed using the Theory of Mind Picture
Sequencing Task (PST; Brüne, 2003a), consisting of six cartoon picture
stories of four cards each, depicting (1) two scenarios where two characters
cooperated, (2) two scenarios where one character deceived a second charac-
ter, and (3) two scenarios showing two characters cooperating to deceive a
third. The cards were presented face down in mixed order; the participants
were asked to turn the cards over and to order them in a logical sequence
of events. Sequencing covers a crucial role because it represents a measure
of non-verbal and abstractive processes involved in ToM (Brüne, 2003b).
In addition, a ToM questionnaire with 23 questions was given to subjects
to test their ability to appreciate the mental states of the characters involved

THEORY OF MIND INTERVENTION FOR SCHIZOPHRENIA 7
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in the cartoon stories, in order to evaluate cold ToM. The questions referred to
the mental states of the characters according to different levels of complexity
and included first to third false beliefs questions, intentional attribution ques-
tions, questions involving the understanding of cheating detection and two
reality questions, basically included to rule out major attentional problems.
Assessors had been previously trained on the scoring of questionnaire
responses and were not the same psychologists who performed the interven-
tions. If subjects failed to sequence the story correctly, pictures were brought
into the correct order by assessors before administering the ToM
questionnaire.

Rating was divided in two parts: the first, regarding the Sequencing Score,
was made by giving two points for the first and last correctly sequenced cards,
and one point each for correct sequencing of the two middle cards (thus, 6
points maximum per picture story, 36 points maximum sum score); the
second, concerning cognitive ToM, resulted from the sum of each question-
naire (maximum sum score 23 points). Finally, the ToM total score, a sum
of sequencing and questionnaire subscores (59 points maximum) was
calculated.

The variables of interest of this study were second order beliefs Total score
(intentions’ attribution plus false beliefs) and third order false beliefs, to
quantify cognitive aspects of ToM. Total sequencing score and mean time
of sequencing were selected as variables of interest to quantify hot ToM.
ToM total score was selected as a global measure of ToM abilities.

As previously reported by our group (Bechi et al., 2012), this scale shows a
good internal consistency (Cronbach’s alpha coefficient ¼ .86) .

Functional abilities. Participants’ functional abilities were assessed using
the UCSD Performance-based Skills Assessment – Brief (UPSA-B; Maus-
bach et al., 2010). The UPSA-B is a measure of functional capacity in
which patients are asked to perform everyday tasks in two areas of function-
ing: communication and finances. During the communication subtest, partici-
pants are required to role-play exercises using an unplugged telephone (e.g.,
emergency call dialling a number from memory, calling to reschedule a
doctor’s appointment). For the finance subtest, participants are required to
count change, read a utility bill and write and record a cheque for the bill.
The UPSA-B requires approximately 10–15 min to complete, raw scores
are converted into scaled scores ranging from 0–100, with higher scores
indicating better functional capacity.

Interventions

The ToMI was conducted by trained psychotherapists over five modules
divided into 18 sessions (one 1-hour session twice a week) on groups of

8 BECHI ET AL.
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about 5 members using comic strips and cartoons depicting human social
interactions. The modules were executed in ascending order of complexity,
with the first three modules regarding cognitive ToM and the last two con-
cerning affective ToM. Assuming that ToM deficit in schizophrenia is associ-
ated with an inability to extract relevant data from the context (Corcoran
et al., 1997; Pickup & Frith, 2001; Sarfati et al., 1997, 2000), we trained
patients to recognise the relevant details, to collect every concrete and mean-
ingful piece of information they saw (place, time, characters’ actions and
physical features), to read the verbal part of comic strips and to identify
literal meaning. Then we asked patients to interpret hidden meaning using
all the information collected and to hypothesise interpretations of scenes on
the basis of expressed emotions, relationships between characters, implicit
motivations and mental states. Answers, written by the patients, were read
aloud and then patients were asked to assign a title for the story. A guided dis-
cussion of each hypotheses followed.

The materials were a selection of ToM tasks developed with the purpose of
assessing ToM abilities, considering different skills that could contribute to
epistemic or affective ToM. The majority of training materials were
adapted and translated from different tests (Baron-Cohen, 1992; Corcoran
et al., 1995, 1997; Happè, 1994; Sarfati et al., 1997); Peanuts comics and
visual jokes were selected and showed to a group of healthy subjects,
before the training, in order to individuate the right and proper stimuli and
to verify the clearness of social cues.

In the first module, subjects were instructed to recognise relevant details
and to collect every meaningful information. Then patients were asked to
describe scenes extracted from Peanuts comics, in order to reduce the
Jumping to Conclusion bias (JTC) (Young & Bentall, 1997) and attentional
bias (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001). The
second module was aimed to infer intentions of character, false beliefs and
sequencing stories through the discussion of second order false beliefs and
deception stories (Baron-Cohen, 1992), scenes with a social hint (Corcoran
et al., 1995), and sequencing stories (Sarfati et al., 1997). Stories of third
order false beliefs (Baron-Cohen, 1992), double bluff, white lie, lie and
pretend (Happè, 1994) were shown in the third module, training more
complex aspects of cognitive ToM.

Affective ToM was trained in the fourth and fifth modules with so-called
faux pas stories, following the idea of Baron-Cohen, Jolliffe, Mortimore, and
Robertson (1997) and through the appreciation of irony task (Happè, 1994).
The faux pas task has been argued to require the appreciation of the charac-
ter’s emotional state and thus has been used specifically to operationalise
affective ToM (Shamay-Tsoory et al., 2007). Finally, in the fifth part we
selected appreciation of irony tasks (Happè, 1994) to train the understanding
of character’s intent behind the action and of contents beyond strictly literal
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meaning of the scenarios. Subjects had to explain and rate for level of funni-
ness out of 10 (Marjoram & Tansley, 2005)

For the active control condition (ACG) patients were engaged in a news-
paper discussion group: they read articles about recent regional and political
issues and discussed arising topics and questions. Furthermore, patients were
asked to summarise the most important information from article sections and
voice their opinion on certain topics. As in Aghotor et al (Aghotor, Pfueller,
Moritz, Weisbrod, & Roesch-Ely, 2010), the main goal was to reduce speech
blockage and communication difficulties, and thereby foster social interaction
skills by trying to make the summary of the lecture as clear as possible in
order to understand other’s thoughts.

Both ToMI and ACG patients were engaged or had been engaged in the
former 6 months in a neurocognitive individual training employing the
Cogpack Software (for more details see Cavallaro et al., 2009).

CRT consisted of three 1-hour sessions a week of domain-specific compu-
ter-aided exercises, for a period of 12 weeks. Sets of exercises were individu-
ally created for each patient on the basis of the quality of baseline
performances at neuropsychological assessment.

Data analysis

Analysis of variance (ANOVA) and chi-square test (for dichotomic variables)
were performed on demographic, clinical, neuropsychological and functional
variables to evaluate differences between groups.

Multiple correlations between ToM PST total score at baseline and WAIS-R
and UPSA-B total scores were performed with Pearson correlation analysis.
Corrections for multiple comparisons were performed with the Bonferroni test.

Pre–post-treatment changes in ToMI or ACG groups were calculated with
a series of repeated measures ANOVAs (2 × 2, p , 0.05, two-tailed) enter-
ing ToM measures as dependent variables, time as random factor and treat-
ment group as independent variable. Tukey’s post hoc corrections for
multiple comparisons followed. To quantify the magnitude of changes in
relation to treatments, within-group improvements were then estimated
using Cohen’s d. Multiple correlations between ToMI effect sizes, evaluated
with Cohen’s d (Cohen, 1998) and WAIS-R and UPSA-B scores were per-
formed with Pearson correlation analysis. This allowed us to verify if the
IQ and UPSA-B values correlate with changes in relation to treatments.

RESULTS

Results are summarised in Tables 1 and 2 and Figure 1.
At baseline, there was no significant difference between groups in demo-

graphic and clinical variables. Groups did not differ at pre-test with respect
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to ToM measures, IQ or functional abilities (Table 2). To examine possible
influences of intellectual functioning and functional abilities on ToM per-
formances, multiple correlations were performed. After Bonferroni’s correc-
tion, significant correlations were observed between Total IQ and third order
false beliefs, p ¼ .023, r ¼ .42, total sequencing score p ¼ .004, r ¼ .52 and
PST total score, p ¼ .003, r ¼ .53. Significant correlations were observed
also between USA-B total score and total sequencing score, p ¼ .01, r ¼
.44, and PST total score, p ¼ .013, r ¼ .46.

TABLE 1
Demographic and Clinical data

Demographic and Clinical data

ACG (n ¼ 11)

(%/mean + SD)

ToMI (n ¼ 19)

(%/mean + SD) p

Age 37.73 + 15.45 37.68 + 8.42 .99 n.s.

Male (%) 54 42 .52 n.s.

Education (yrs) 10.18 + 3.34 11.94 + 3.42 .18 n.s.

Age of onset 24.22 + 6.51 26.23 + 7.81 .51 n.s.

Illness duration (yrs) 15.44 + 13.22 10.76 + 7.87 .26 n.s.

Therapy: CPZ-Eq. 442.5 + 152.4 346.5 + 180.1 n.s.

PANNS Total score 78.90 + 15.75 73.27 + 16.30 .38 n.s.

Positive 14,70 + 14.11 15.61 + 4.21 .58 n.s.

Negative 22.70 + 7.01 22.11 + 8.01 .84 n.s.

General 41.50 + 10.67 35.55 + 7.73 .10 n.s.

∗Significant difference that did not survive post-hoc test (Bonferroni correction for multiple

comparisons)

TABLE 2
UPSA-B, IQ and ToM performances

Test

ACG (n ¼ 11)

(%/mean + SD)

ToMI (n ¼ 19)

(%/mean + SD) p

IQ Total Score 82.30 + 10.66 86.52 + 14.23 .41

UPSA-B Total Score 55.28 + 20.42 69.39 + 19.01 .06

PST Total Score 39.09 + 4.05 39.68 + 12.96 .90

Second Order Credence Total Score 3.63 + 1.12 3.10 + 1.32 .27

Third Order False credence 1.45 + 1.03 1.21 + 0.97 .52

Total Sequencing Score 22.45 + 7.27 24.36 + 8.71 .54

Mean Time of Sequencing 38.72 + 16.05 46.07 + 31.76 .90

∗Significant difference that did not survive post-hoc test (Bonferroni correction for multiple

comparisons)
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ANOVAs showed significant time (pre vs. post-treatment) × group (ToMI
or ACG) interaction effect on PST outcome: PST total score, F(1, 29) ¼
4.23,df ¼ 1 p ¼ .048, and second order beliefs total score F(1, 28) ¼ 4.79,
df ¼ 1, p ¼ .03; a trend level was found on total sequencing score F(1, 28)
¼ 3.06, df ¼ 1, p ¼ .09. No interactions were found for third order false
beliefs and mean time of sequencing. At post-hoc Tukey test, among patients
in the ToMI group, re-test ToM performances were significantly different
compared to baseline, for PST total score, p ¼ .008, and for second order
beliefs total score, p ¼ .002.

ToMI group improved significantly from pre- to post-test in PST total
score measure, d ¼ .61, in second order beliefs total score, d ¼ .71, and in
total sequencing score, d ¼ .56, each corresponding to medium to large
effect sizes (Figure 1). ANOVA showed a significant difference between
groups in effect sizes for PST Total Score F(1, 28) ¼ 4.55, p ¼ .041, for
second order beliefs total score F(1, 28) ¼ 4.79, p ¼ .037, and for total
sequencing score F(1, 28) ¼ 3 .06, p ¼ .091.

To examine possible influences of intellectual functioning and functional
abilities on ToMI improvement, multiple correlations were performed, but
no significant results were observed.

DISCUSSION

Our pilot study provides initial evidence for the feasibility of a new ToM
treatment for outpatients affected by schizophrenia. The improvement of
ToM abilities observed is not related to intellectual functioning or daily

Figure 1. Effect-size of improvement on PST scores after treatment: ToMI vs. ACG.
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functioning of patients, although these variables correlate with basal ToM
values.

Other studies have already confirmed the possibility of an enhancement of
social abilities in patients affected by schizophrenia but the results are not
always concordant. This variability could be explained by sample recruit-
ment, training brevity, absence of time-matched active control group and
recruitment of inpatients. To overcome these limits, we designed an interven-
tion specifically targeting ToM deficit and performed a randomised trial with
an interventional control group, selecting a homogeneous group of outpati-
ents. Since impaired ToM is more strongly associated to schizophrenia,
rather than to other psychotic disorders, we included a selected sample of out-
patients with a diagnosis of schizophrenia, also in order to avoid a possible
ceiling effect. Not many studies (Kayser et al., 2006; Sarfati et al., 2000)
have chosen ToM as single target for intervention, while a wide number of
extant social cognitive interventions (Couture et al., 2006) include ToM treat-
ment as a “module” within broader social cognition training (Aghotor et al.,
2010; Mazza et al., 2010; Penn et al., 2007). These elements do not allow
specific evaluation of the improvements of the different cognitive areas and
therefore make the comparison of results problematic. Furthermore, it
appears that the conflicting evidence in literature concerning the ability to
perform and remediate ToM among patients with schizophrenia, could be
due to the dissociation between cognitive and affective aspects of Theory
of Mind. As Shamay-Tsoory et al. (2007) suggest, an account of the behav-
ioural impairment accompanying schizophrenia that excludes the role of
emotions is insufficient, since mental states are inseparable from emotional
processes; therefore constant integration between cognitive and affective
components is needed in order to respond adaptively. Based on these assump-
tions, our study is the first to target the intervention on ToM abilities taking
into account the roles of both affective and cognitive ToM. The inclusion
of these aspects makes our training more exhaustive, because it covers
aspects of ToM that are generally not included in other interventions, more
focused on the cognitive side of ToM. Results showed an enhancement of
ToM abilities, assessed with the PST global score, supporting the hypothesis
that the use of verbalisation (Stratta et al., 2007) and learning, in order to
catch relevant details in a social situation (Sarfati et al., 2000), are good strat-
egies to improve ToM abilities among patients affected by schizophrenia.

We afterwards analysed the effect of the treatment on cognitive ToM and
on the non-verbal and emotive processes involved, in order to evaluate if the
intervention could also determinate a significant improvement of these
specific aspects of ToM. Data evidenced a significant enhancement of
second order beliefs total score but not of the third order false beliefs total
score. The improvement of second order beliefs suggests an amelioration
of complex mentalising abilities, since this variable underlies elaborate
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skills such as irony comprehension. Concerning third order false beliefs, we
can assume that the absence of significant results could be due to the high
complexity of the task, that probably relies also on basal neurocognitive
resources known to be impaired in schizophrenia.

Data also showed a trend level of improvement of PST total sequencing
score, suggesting an enhancement of ToM non-verbal and emotive processes.
Since this subscore has been suggested to represent a measure of emotive
regulation on the cognitive evaluation of social interactions and within the
comprehension of others’ intention, we chose to consider this task as an
index of hot ToM. Although this subtest does not specifically evaluate
emotive aspects of mentalising abilities, we chose to utilise PST because,
representing one of the few complex tests assessing ToM, it allows full analy-
sis of its different components. Moreover, sequencing largely contributes to
the PST total score, therefore assigning a high relevance to the non-verbal
and emotive ToM processes.

The training effect was independent from other variables considered for
their possible contributions to ToM abilities. Indeed, the correlations initially
found between basal ToM functioning and IQ and UPSA-B were not main-
tained to the degree of improvement reached through the training. Even if
it is still a matter of debate, from our results we can speculate that IQ consti-
tutes a necessary “building block” on which ToM skills are based, but it does
not represent a limiting factor for the enhancement of ToM abilities.

Actually, our preliminary results tend towards the hypothesis of a specific
impairment of ToM processing, rather than a general deficit in the ability of
processing (Anselmetti et al., 2009). However, as suggested by Bowie and
Harvey (2008), we can assume that the effects of cognitive performance
are significantly related, both directly and indirectly, to social behaviour com-
ponents for the deployment of these skills in real-world social functioning.

These results also confirmed the strength of the relationship between func-
tional abilities and ToM, showing a significant correlation between UPSA-B
and basal ToM performances. In order to make our study closer to the real
potential of patients, we used UPSA-B because of its high fidelity to the
measurement of patients’ operating performances in the real world, therefore
avoiding laboratory bias. To our knowledge, this is the first study evaluating
the impact of daily functioning on the ability to remediate ToM performance.

Data support the hypothesis of the plasticity of ToM and of the high poten-
tial of a remediation intervention regardless of basal cognitive structure and
daily functioning.

However, our results are preliminary and need to be replicated in larger
samples, in order to avoid possible bias secondary to an imbalanced study
population. Future research could investigate further the effects of the
ToMI on social and global functioning, since ToM is thought to influence
real-world behaviours more directly than other variables, such as
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neurocognition. With this in mind, a deeper evaluation of possible influences
on ToMI’s improvement of neurocognitive deficits, that highly characterise
the schizophrenic pathology, could also be helpful. One of the limits of this
kind of study is represented by the absence in the literature of an assessment
able to evaluate both the overall ToM construct and the specific ToM hot/
cold factors. In fact, even if PST is one of the more complete tasks evaluating
different components of ToM, it is overall more indicated for analysis of cog-
nitive rather than emotive ToM. Finally, since video-taped situations are
known to be more representative of real-world social interactions (Bechi
et al., 2012), a possible future development would be to design a study that
includes both videos and comic strips.

In conclusion, despite the limits of this study, our results support the feasi-
bility of a ToM treatment for outpatients affected by schizophrenia, regardless
of intellectual level and daily functioning. Further studies would be helpful in
order to understand better the mechanisms that underlie the effect of the train-
ing and thus develop more specific and effective interventions. Indeed, an
integration of this intervention in daily clinical practice could significantly
improve the quality of life of patients with schizophrenia and also reduce
the social and personal costs of the disease.
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