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Background. Numerous studies have reported links between theory of mind (ToM) deficits, neurocognition and nega-
tive symptoms with functional outcome in chronic schizophrenia patients. Although the ToM deficit has been observed
in first-episode patients, fewer studies have addressed ToM as a possible trait marker, neurocognitive and symptom
correlations longitudinally, and associations with later functioning.

Method. Recent-onset schizophrenia patients (n = 77) were assessed at baseline after reaching medication stabilization,
and again at 6 months (n = 48). Healthy controls (n = 21) were screened, and demographically comparable with the
patients. ToMwas assessed with a Social Animations Task (SAT), in which the participants’ descriptions of scenes depict-
ing abstract visual stimuli ‘interacting’ in three conditions (ToM, goal directed and random) were rated for degree of
intentionality attributed to the figures and for appropriateness. Neurocognition, symptoms and role functioning were
also assessed.

Results. On the SAT, patients had lower scores than controls for both intentionality (p < 0.01) and appropriateness
(p < 0.01) during the ToM condition, at baseline and 6 months. The ToM deficit was stable and present even in remitted
patients. Analyses at baseline and 6 months indicated that for patients, ToM intentionality and appropriateness were
significantly correlated with neurocognition, negative symptoms and role functioning. The relationship between ToM
and role functioning was mediated by negative symptoms.

Conclusions. The ToM deficit was found in recent-onset schizophrenia patients and appears to be moderately trait-like.
ToM is also moderately correlated with neurocognition, negative and positive symptoms, and role functioning. ToM
appears to influence negative symptoms which in turn makes an impact on role functioning.
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Introduction

Theory of mind (ToM), or the ability to mentalize, is a
multifaceted, higher-order social cognitive process.
ToM involves ascribing distinct mental states to oneself
and others, and includes making inferences using an
understanding of others’ intentions and emotions
(Premack & Woodruff, 1978; Leslie et al. 2004; Frith &
Frith, 2008). In schizophrenia, ToM deficits have been
well documented, are among the social cognitive defic-
its with the largest effect size, make an impact on func-
tioning, and do not appear to be moderated by factors

such as gender, age or phase of illness. Two meta-
analyses have shown large ToM deficits in chronic
schizophrenia patients compared with controls: d =
1.25 (Sprong et al. 2007); and g = 0.96 (Savla et al.
2013). In addition, a growing number of studies has
confirmed the existence of ToM deficits in first-episode
psychosis (FEP) (Inoue et al. 2006; Bertrand et al. 2007;
Kettle et al. 2008; Koelkebeck et al. 2010; Achim et al.
2012; Mazza et al. 2012; Mazza, 2013), A recent
meta-analysis found that the ToM impairment in FEP
was comparable with chronic patients (d = 1.00; Bora
& Pantelis, 2013). What seems to be fairly certain for
both chronic psychosis and FEP is that a ToM deficit
is present and that the magnitude is large.

Although first-episode schizophrenia patients show
disturbances across a range of ToM tasks, several
methodological features of prior assessment methods
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may limit their validly in assessing this construct
(Horan et al. 2009). Many of the ToM tasks used in
schizophrenia were designed for studies of normal or
abnormal (e.g. autism) child development, using stim-
uli that might be developmentally inappropriate for
adults with schizophrenia. Furthermore, ToM tasks
that use written social vignettes make considerable
demands on cognitive processes such as verbal ability
and memory, which are known to be disrupted in
schizophrenia (Nuechterlein et al. 2004). These tasks re-
quire subjects to make reflective, logical inferences
about others’ mental states in clearly defined social
problem-solving situations, which have been described
as explicit mentalizing (Frith, 2004). However, social
interactions are often ambiguous and dynamic, relying
on our ability to rapidly apprehend others’ fluctuating
intentions and emotions from contextual cues (Klin,
2000). This type of processing occurs in a largely auto-
matic, non-reflective manner, and has been described
as implicit mentalizing (Frith & Wolpert, 2004). In con-
trast, some paradigms use simple geometric shapes
that display motion patterns resembling meaningful
‘interactions’ to capture one’s tendency to sponta-
neously attribute human intentions to non-human
objects (Heider & Simmel, 1944). The current study
used a Social Animations Task (SAT) that was
designed to assess implicit aspects of mentalizing
across diverse age groups (Abell et al. 2000; Castelli
et al. 2000, 2002).

ToM deficits are present in chronic and first-episode
patients alike, suggesting the presence of a trait marker
in schizophrenia patients (Green et al. 2012). An im-
portant issue is whether this rather large ToM deficit
is a trait marker that is present in acutely ill patients
and then during subsequent periods when patients’
symptoms are remitted. One review of chronic patients
suggested that the presence of the ToM deficit during
remission, in the first-degree relatives of patients and
in high-risk patients was an indication that ToM can
be considered a stable endophenotype worthy of gen-
etic research (Martin & Tesser, 2013). Despite this ap-
parent stability, ToM can be related to symptoms. In
fact, two longitudinal studies of chronic patients
found that ToM improved over time (Drury et al.
1998; Mizrahi et al. 2007). However, studies have
found that the deficit is present in FEP patients even
when they were remitted (Inoue et al. 2006; Bertrand
et al. 2007; Sprong et al. 2007). These FEP studies
were cross-sectional or had concluded that the ToM
deficit is a trait-marker simply because the deficit
was not correlated with symptom severity and was
present in loosely defined ‘stable’ patients.
Additional longitudinal studies are needed that use
operationally defined remission criteria. Clarifying
further whether ToM is a trait has important scientific

implications for understanding the developmental nat-
ure and course of the ToM deficit in schizophrenia.

In his influential theory, Frith (1992) proposed that
positive symptoms can occur in schizophrenia patients
because of deficits in ToM mentalizing capacity.
Patients’ faulty awareness of other’s intentions might
explain paranoid and referential delusions. Although
less fully elaborated, negative symptoms such as social
withdrawal may be associated with an inadequate abil-
ity to mentalize about others’ intensions, e.g. indirect
requests from the boss. Several studies of chronic
schizophrenia patients support the association of ToM
with negative and positive symptoms, but the results
have been inconsistent (Brüne, 2005; Harrington et al.
2005). Studies of FEP have linked ToM with negative
symptoms (Mazza et al. 2013) and positive symptoms
(Koelkebeck et al. 2010), suggesting the deficit is asso-
ciated with symptom severity. However, other studies
suggest that ToM was not related to symptoms
(Inoue et al. 2006; Bertrand et al. 2007). Additional re-
search in FEPs is therefore warranted.

There is abundant evidence that neurocognition is
related to functioning (Green et al. 2000). In addition,
social cognition, and ToM deficits in particular have
been directly linked to poor role functioning (Vauth
et al. 2004; Couture et al. 2006; Fett et al. 2011;
Schmidt et al. 2011). In fact, some higher-order cogni-
tive skills (reasoning and problem solving) have been
associated with specific higher-level social cognitive
functions, such as ToM (Bell et al. 2010; Abdel-Hamid
et al. 2009). Indeed, schizophrenia patients appear to
be at a disadvantage for any social or role functioning
situation, e.g. employment that requires ToM or men-
talizing abilities (Mazza et al. 2013). Given that social
cognition deficits (ToM) and neurocognition are related,
sorting out which of these constructs is more critical for
influencing functioning is important. Considering the
relationships between these constructs, does ToM
play a role in mediating the relationship between
neurocognition and functioning? Knowing more
about the mediating role of ToM in relationship to
neurocognition in FEP can help identify pathways by
which neurocognition and ToM influence functioning.

ToM has often been found to be related to neurocog-
nition, negative symptoms and role functioning in
chronic schizophrenia patients (Vauth et al. 2004;
Couture et al. 2006; Fett et al. 2011). In addition, ToM
has also been found to play an important mediating
role between neurocognition, and symptoms and out-
come. In one study of chronic patients, negative symp-
toms were found to play this mediation role (Mehta
et al. 2013). However, much less is known about
these associations in FEP. Even less is known about
the temporal relationship between relevant constructs
such as ToM, symptoms and functioning. Very few
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studies have addressed these issues in FEP, and those
that have have yielded inconsistent results.

This study aimed to determine in FEP at baseline
and 6 months follow-up: (1) whether ToM deficits
exist in patients compared with healthy controls on a
measure of implicit mentalizing; (2) if ToM deficit is
a trait marker as evidenced by the deficit’s presence
during periods of operationally defined symptom re-
mission; (3) whether the deficit is related to the pres-
ence of symptoms, neurocognition, and functioning;
and (4) whether ToM acts as a mediator of the relation-
ship between neurocognition and functioning or nega-
tive symptoms act as a mediator of the relationship
between ToM and functioning.

Method

Subjects

The sample consisted of 77 recent-onset schizophrenia
patients and 21 healthy controls who were demogra-
phically comparable and who participated in a
National Institute of Mental Health (NIMH)-funded
project focusing on the early course of schizophrenia
(see Table 1; for additional information, see
Nuechterlein et al. 2008b). All patients had an initial
onset of psychosis within 2 years of study entry. In
fact, most patients had a very recent psychosis onset
(mean = 7.1 months) and 87% were experiencing a
first episode of psychosis. All patients met Diagnostic
and Statistical Manual of Mental Disorders, 4th edition
(DSM-IV) criteria for either schizophrenia,
schizo-affective disorder depressed type, or schizo-
phreniform disorder based on the Structured Clinical
Interview for DSM-IV (SCID). Exclusion criteria were:
(1) evidence of a neurological disorder; (2) evidence
of significant and habitual drug abuse or alcohol de-
pendence in the 6 months prior to hospitalization or
of substance use that triggered the psychotic episode;
and (3) estimated intelligence quotient <70.

All patients were enrolled in the Aftercare Research
Program, an out-patient clinic that provides antipsy-
chotic medication (starting with oral risperidone at
baseline) and offers individual case management,
group therapy focused on practical life skills, and fam-
ily education. All patients were considered eligible to
enter the study when they were on a stable out-patient
dose of oral risperidone for at least 3 weeks.

Healthy controls received extensive screening with
the SCID, and symptom rating scales to verify the ab-
sence of major Axis I and Axis II diagnoses, current
psychopathology, family history of psychosis, lifetime
dependence, abuse or excessive use in the past
6 months of alcohol or substances. All participants
gave written informed consent prior to data collection.

Procedures

Assessments of ToM (using the SAT), positive and
negative symptoms, neurocognition, and role function-
ing were conducted at baseline. Raters who were
trained to criterion levels of reliability (Ventura et al.
1993) conducted all of the diagnostic and symptom
assessments for the patients and controls. The identical
assessment battery and procedures were repeated at
6 months.

Measures

ToM

SAT. The SAT was designed to assess implicit aspects
of mentalizing (Abell et al. 2000; Castelli et al. 2000,
2002). Administration and scoring procedures fol-
lowed those described by Horan et al. (2009). Briefly,
subjects were told that the task was designed to learn
about how people perceive movement. They were
informed that they would be shown a series of anima-
tions and asked to provide a description of how they
perceived or interpreted the movements after each ani-
mation. Each animation lasted 34–45 s and featured a
big red triangle and a small blue triangle moving
around on a white background. Two practice anima-
tions were administered to familiarize subjects with
the task and to ensure that they comprehended the
instructions.

A total of 12 animations were shown: four anima-
tions for each of the three different conditions: ToM,
goal directed and random. The scripts (i.e. type of in-
teraction intended by the developers of the task)
underlying the ToM interactions involved one agent
coaxing, seducing, mocking or surprising another.
The goal-directed and random conditions serve as con-
trol conditions that also involve triangles moving in a
self-propelled manner, but do not depict interactions
that involve complex mental states. The scripts under-
lying the four goal-directed interactions involved one
agent chasing, fighting, dancing or leading another.
In the random animations the triangles moved in a
non-interactive, non-contingent manner. After each
scene, the experimenter always asked the same neutral
question: ‘What was happening in this animation?’ On
no occasion was feedback given, but subjects were gen-
erally praised for their descriptions. The stimuli were
presented in an intermixed, random order. All
responses were digitally recorded and transcribed for
scoring.

The verbal descriptions given after each animation
were coded by raters who were blinded to the subject’s
diagnosis along three different dimensions: (1) ‘appro-
priateness’: how accurately the descriptions capture
the events depicted in the animations, as intended by
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Table 1. Sample differences at study entry for recent-onset schizophrenia patients (n = 77) and healthy controls (n = 21)

Patients
(n = 77)

Controls
(n = 21) Statistic (p)

Patients baseline
only (n = 29)

Patients with
follow-up (n = 48) Statistic (p)

Mean age, years (S.D.) 21.47 (3.76) 22.68 (2.34) t = 1.34 (0.18) 21.38 (3.85) 21.52 (3.75) t = 0.16 (0.87)
Mean duration of education, years (S.D.) 12.36 (1.75) 14.11 (1.91) t = 3.81 (0.01) 12.31 (1.49) 12.40 (1.91) t = 0.21 (0.84)
Mean duration of parental education, years (S.D.) 13.28 (3.74) 15.25 (2.59) t = 2.13 (0.04) 12.55 (4.35) 13.76 (3.25) t = 1.36 (0.18)
Male gender, n (%) 60 (78) 12 (63) χ21 = 1.7 (0.20) 23 (79) 37 (77) χ21 = 0.05 (0.82)
Race, n (%)
Caucasian 37 (48) 13 (68) χ26 = 10.3 (0.11) 16 (55) 21 (44) χ26 = 9.4 (0.15)
Asian 9 (12) 1 (5) 1 (3) 8 (17)
Native American 4 (5) 0 (0) 1 (3) 3 (6)
Pacific Islander 1 (1) 1 (5) 1 (3) 0 (0)
African American 20 (26) 1 (5) 6 (21) 14 (29)
Other 1 (1) 0 (0) 1 (3) 0 (0)
Mixed 5 (7) 3 (16) 3 (10) 2 (4)

Ethnicity, n (%)
Hispanic 35 (45) 4 (21) χ21 = 4.0 (0.04) 15 (52) 20 (42) χ21 = 0.74 (0.39)
Non-Hispanic 42 (55) 15 (79) 14 (48) 28 (58)

Diagnosis, n (%)
Schizophrenia 50 (65) – – 17 (58) 33 (69) χ22 = 1.4 (0.49)
Schizo-affective 7 (9) – 4 (14) 3 (6)
Schizophreniform 20 (26) – 8 (27) 12 (25)

Mean time since psychosis onset, months (S.D.) 7.10 (6.2) – – 7.07 (6.46) 7.11 (6.12) t = 0.03 (0.98)
Mean SANS scores (S.D.)
Total 2.02 (1.09) – – 1.98 (0.89) 2.04 (1.20) t = 0.21 (0.84)
Experiential symptoms 2.55 (1.30) – 2.55 (0.96) 2.55 (1.48) t = 0.01 (0.99)
Expressive symptoms 1.48 (1.18) – 1.41 (1.20) 1.52 (1.17) t = 0.39 (0.70)

Mean SAPS scores (S.D.)
Total 1.18 (0.95) – – 1.41 (0.87) 1.06 (0.98) t = 1.54 (0.13)
Reality distortion 1.86 (1.49) – 2.31 (1.44) 1.63 (1.49) t = 1.91 (0.06)
Disorganization 0.73 (0.82) – 0.81 0.84) 0.68 (0.82) t = 0.63 (0.53)

Mean MCCB composite score (S.D.) 29.16 (14.42) 45.73 (8.66) t = 4.28 (0.01) 32.15 (12.83) 27.45 (15.12) t = 1.36 (0.18)
Mean theory of mind scores (S.D.)
Intentionality 2.88 (0.78) 3.87 (0.87) t = 5.04 (0.00) 2.88 (0.78) 2.88 (0.78) t = 0.02 (0.99)
Appropriateness 1.85 (0.47) 2.36 (0.51) t = 4.32 (0.00) 1.88 (0.51) 1.83 (0.45) t = 0.39 (0.70)

Mean RFS global score (S.D.) 4.22 (1.27) 6.50 (0.34) t = 7.07 (0.00) 3.89 (1.15) 4.40 (1.31) t = 1.63 (0.11)

S.D., Standard deviation; SANS, Scale for the Assessment of Negative Symptoms; SAPS, Scale for the Assessment of Positive Symptoms; MCCB, MATRICS Consensus Cognitive
Battery; RFS, Role Functioning Scale.
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the underlying scripts, rated from 0–3; (2) ‘intentional-
ity’: the degree to which purposeful movements and
mental states are described, rated 1–5; and (3) ‘length’:
a word count of the response. Prior to scoring the tran-
scripts, three raters were trained by one of the
co-authors (W.P.H.) who was trained by the developer
of the scoring system. Independent scores from three
raters on a subset of eight existing transcripts were
obtained, with an interrater reliability intra-class corre-
lation of 0.88.

Symptom assessment

Scale for the Assessment of Negative Symptoms (SANS).
The SANS (Andreasen, 1982) is a 25-item measure
that is widely used to assess two negative symptom
domains: (1) expressive symptoms, which consist of af-
fective flatting (blunted affect) and alogia, and (2) ex-
periential symptoms, which consist of avolition and
apathy, and asociality. The SANS total score was the
mean of global ratings from each of these two negative
symptom domains, excluding attention (Blanchard
et al. 1998).

Scale for the Assessment of Positive Symptoms (SAPS). The
SAPS (Andreasen & Olsen, 1982) is a 35-item measure
that is widely used to assess positive symptom
domains. The total SAPS included the mean of halluci-
nations, delusions, bizarre behavior, formal thought
disorder, and inappropriate affect. The mean of the
global ratings for SAPS reality distortion included hal-
lucinations and delusions, and for SAPS disorganiza-
tion included bizarre behavior, formal thought
disorder, and inappropriate affect.

Neurocognition

MATRICS Consensus Cognitive Battery (MCCB).
Neurocognition was assessed using the MCCB
(Nuechterlein et al. 2008a). The current study included
a neurocognitive composite score for six of the seven
MATRICS domains of cognitive functioning
(Nuechterlein et al. 2004): verbal learning; visual learn-
ing; working memory; reasoning and problem solving;
speed of processing; and attention/vigilance. We did
not include the MCCB social cognition subtest because
of the overlap with the ToM construct. The age- and
gender-corrected T-score was used for these analyses.

Global functioning

Role Functioning Scale (RFS). The RFS (Green &
Gracely, 1987; Goodman et al. 1993) was used as the
functional outcome measure for the following
domains: independent living; work productivity; fam-
ily relationships; and social relationships. Ratings were

based on a semi-structured interview using standar-
dized probe questions. The items on the RFS are
anchored so that higher scores reflect decreasing re-
liance on agency-related support and increasing inde-
pendence in community functioning. We used the
global score, which consists of the mean score of the
four individual domains.

Data analysis

Data analyses were conducted in five steps: First,
group differences on demographic characteristics, neu-
rocognition and functioning at baseline were examined
with t tests for continuous variables and χ2 tests for cat-
egorical variables. Second, group differences on the
baseline SAT were evaluated with t tests. Third, the
stability of SAT scores in the patient group was evalu-
ated by: (a) comparing baseline and follow-up scores
in the patient group using within-group t tests and
Pearson correlations; and (b) comparing the patients’
follow-up scores with the controls’ baseline scores
using independent-sample t tests. At 6 months, we
compared remitted patients with controls at baseline
using independent-sample t tests. Fourth, bivariate
relationships between ToM scene inappropriateness
and intentionality scores, symptoms, neurocognition,
and role functioning within the patient group were
examined with Pearson correlations; these were com-
puted separately for scores at the baseline and follow-
up assessments. Goal-directed intentionality and ap-
propriateness, and random responses were examined
as well, but they were not the primary variables of
interest.

Finally, where there were significant relationships
among the variables of interest, mediation analyses
(model 1) were used to evaluate whether the relation-
ship between neurocognition and functional outcome
was mediated by ToM (Fig. 1a). We also examined
(model 2) the indirect effect of ToM on role functioning
through the mediator, negative symptoms (Fig. 1b). We
examined these relationships cross-sectionally at base-
line and at 6 months. For longitudinal analyses, we
examined neurocognition at baseline in relationship
with ToM and functioning at 6 months, and, second,
ToM at baseline in relationship with negative symp-
toms and functioning at 6 months. We followed the
well-established procedures and conceptual under-
standing provided by Baron & Kenny (1986) using
the Sobel test (Preacher & Hayes, 2004) for indirect
effects.

Ethical standards

All procedures contributing to this study comply with
the ethical standards of the relevant national and insti-
tutional committees on human experimentation, and
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with the Helsinki Declaration of 1975, as revised in
2008.

Results

Group comparisons on demographic characteristics

There were no statistically significant group differences
between patients and controls on key demographic
variables such as age, gender and race (Table 1). Due
to group differences in parental education and eth-
nicity, all subsequent analyses comparing patients
with controls statistically controlled for these variables.
Although the groups differed on patient education,
that variable was not controlled because the lower
level observed in patients may be viewed as a conse-
quence of the disorder (Meehl, 1969). The patients
who did versus did not have follow-up SAT data did
not differ on key variables such as age, gender, edu-
cation, race or clinical characteristics (Table 1).
However, there was a non-significant tendency for
the patients without follow-up SAT scores to have
somewhat higher levels of SAPS reality distortion.

Group comparisons on ToM variables at baseline

The SAT scores at baseline were significantly lower in
patients than healthy controls for both of the primary
domains of interest, ToM intentionality and ToM appro-
priateness (Table 2). Effect sizes of the group differences
for the ToM intentionality and ToM appropriateness
scores are comparable with previous studies of chronic
psychosis and FEP (Table 2). Goal-directed intentionality

was significantly lower in patients, but not goal-directed
appropriateness. There were no statistically significant
differences on any of the random scenes control con-
dition scores.

Stability of ToM performance in the patient group

We examined the mean levels of the ToM intentional-
ity and ToM appropriateness for patients who meet
operational criteria for symptom remission
(Nuechterlein et al. 2006) (≤3 on all three Brief
Psychiatric Rating Scale positive symptoms) at 6 months
(n = 31) compared with healthy controls at baseline,
controlling for parental education and ethnicity.
These patients still showed a ToM deficit at the
6-month assessment point compared with controls
for ToM intentionality [F1,46 = 4.82, p = 0.03, mean (con-
trols) = 3.85, mean (patients) = 3.19] and ToM appropri-
ateness [F1,46 = 4.23, p = 0.04, mean (controls) = 2.35,
mean (patients) = 1.97].

Using Pearson correlations we found that the base-
line scores for ToM scenes were moderately correlated
with those assessed at the 6-month point (for intention-
ality: n = 48, r = 0.57, p < 0.01; for appropriateness: n =
48, r = 0.41, p < 0.01). In contrast, the MCCB test–retest
reliability was very high (n = 45, r = 0.94, p < 0.00).
There was trend that was not quite statistically signifi-
cant indicating that the patients’ ToM intentionality
worsened over the 6-month period (t47 =−1.95, p =
0.06), but appropriateness did not worsen (t47 =−0.41,
p = 0.69).

Correlations of ToM with neurocognition, symptoms
and role functioning

At baseline, both ToM intentionality and appropriate-
ness were significantly related to neurocognition, nega-
tive symptoms and role functioning (Table 3). At
baseline, ToM intentionality was significantly related
to the individual domains of functioning including: in-
dependent living, work or school functioning, and
social functioning. ToM appropriateness was also sign-
ificantly related to work or school functioning and
social functioning.

At the 6-month follow-up point, this pattern of cor-
relations was similar to baseline in direction and mag-
nitude for intentionality and appropriateness (Table 3).
In addition, these ToM variables were significantly re-
lated to positive symptoms at 6 months. At the
6-month assessment, ToM intentionality was again
significantly related to social functioning and family
relationships (n = 45). ToM appropriateness was signifi-
cantly related to work or school functioning, social
functioning and family relationships. We also found
that ToM intentionality (r = 0.34, p = 0.02) and

Fig. 1. (a) Model 1. Examination of theory of mind
intentionality or appropriateness as a potential mediator of
the relationship between neurocognition and role
functioning using the Sobel test. (b) Model 2. Examination of
negative symptoms as a potential mediator of the
relationship between theory of mind intentionality or
appropriateness and role functioning using the Sobel test. *
p < 0.05.
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Table 2. Cross-sectional group differences between patients at baseline (n = 77) and 6 months (n = 48) compared with controls at baseline only (n = 21) in SAT responses

Patients at
baseline (n =
77): mean (S.D.)

Controls at
baselinea (n =
21): mean (S.D.)

Controls (baseline)
v. patients
(baseline) t; F, p, d

Patients at 6
months (n = 48):
mean (S.D.)

Controls (baseline)
v. patients
(6 months) t; F, p, d

Patients at
baseline (n = 48):
mean (S.D.)

Patients at
6 months (n = 48):
mean (S.D.)

Patients (baseline)
v. patients
(6 months) t; F, p

Random
Intentionality 0.62 (0.67) 0.65 (0.78) t = 0.20, 0.84;

F1,89 = 0.04,
p = 0.84, d = 0.04

0.63 (0.84) t = 0.14, 0.89;
F1,60 = 0.04, 0.85,
d = 0.02

0.70 (0.63) 0.63 (0.184) t = 0.64, 0.53

Appropriateness 2.51 (0.53) 2.54 (0.44) t = 0.23, 0.82;
F1,89 = 0.00, p =
0.96, d = 0.06

2.60 (0.56) t = 0.46, 0.65;
F1,60 = 0.38,
p = 0.54, d = 0.11

2.44 (0.57) 2.60 (0.56) t = 1.71, 0.09

Goal-directed
Intentionality 1.94 (0.41) 2.23 (0.49) t = 2.64, 0.01;

F1,89 = 4.13,
p = 0.04, d = 0.66

1.98 (0.52) t = 1.86, 0.07;
F1,60 = 2.00,
p = 0.16, d = 0.51

1.98 (0.41) 1.98 (0.52) t = 0.07, 0.95

Appropriateness 2.40 (0.42) 2.50 (0.45) t = 0.95, 0.34;
F1,89 = 0.18,
p = 0.67, d = 0.22

2.24 (0.48) t = 2.11, 0.04;
F1,60 = 1.99,
p = 0.16, d = 0.56

2.44 (0.39) 2.24 (0.48) t = 3.27, 0.00

Theory of mind
Intentionality 2.88 (0.78) 3.87 (0.87) t = 5.04, 0.00;

F1,88 = 15.9,
p = 0.00, d = 1.20

3.09 (0.81) t = 3.61, 0.00;
F1,60 = 6.65,
p = 0.01, d = 0.93

3.18 (0.93) 3.09 (0.81) t = 1.95, 0.06

Appropriateness 1.85 (0.47) 2.36 (0.51) t = 4.32, 0.00;
F1,88 = 12.7,
p = 0.00, d = 1.04

1.86 (0.57) t = 3.39, 0.00;
F1,60 = 5.97,
p = 0.02, d = 0.92

1.99 (0.52) 1.86 (0.57) t = 0.41, 0.69

SAT, Social Animations Task; S.D., standard deviation.
a Healthy control scores at baseline were used in comparisons with patients at baseline and patients at 6 months. Also, for the comparisons between patients and controls we con-

trolled for parental education and ethnicity.
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Table 3. Cross-sectional correlations between neurocognition, theory of mind, negative symptoms, positive symptoms, and functioning in first-episode patients at baseline (n = 77) and
6-month follow-up (n = 48)

Baseline 6 months

Intentionality

Intentionality
controlling for
parental
education and
ethnicity Appropriateness

Appropriateness
controlling
for parental
education
and ethnicity

Response
word length Intentionality Appropriateness

Theory of mind
Intentionality – – 0.19 –
Appropriateness 0.70** 0.66** – – 0.20 0.75** –

MCCB neurocognitive
composite

0.46** 0.44** 0.44** 0.42** −0.22 0.38** 0.57**

SANS total −0.29** −0.29** −0.24* −0.25* −0.08 −0.41** −0.50**
SANS experiential −0.20 −0.19 * −0.21 −0.27* −0.00 −0.31* −0.40**
SANS expressive −0.33** −0.33** −0.20* −0.17 −0.04 −0.46** −0.54**

SAPS total −0.09 −0.05 −0.17 −0.14 0.00 −0.29* −0.38**
SAPS reality distortion −0.05 −0.02 −0.17 −0.15 −0.04 −0.20 −0.29*
SAPS disorganization −0.11 −0.07 −0.12 −0.09 0.04 −0.31* −0.39**

Global role functioning 0.36** 0.36** 0.25* 0.24* 0.09 0.38** 0.53**
Work productivity 0.28* 0.29* 0.26* 0.25* 0.16 0.29 0.38**
Independent living 0.32** 0.32* 0.29* 0.27* 0.22 0.10 0.28
Family relationships 0.23 0.22 0.10 0.09 0.01 0.38** 0.52*
Social relationships 0.34** 0.37* 0.17 0.19 −0.09 0.41** 0.49**

MCCB, MATRICS Consensus Cognitive Battery; SANS, Scale for the Assessment of Negative Symptoms; SAPS, Scale for the Assessment of Positive Symptoms.
* p < 0.05, ** p < 0.01.
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appropriateness (r = 0.31, p = 0.04) at baseline were
significant predictors of functioning at 6 months.

Mediation analyses

Consistent with a wealth of research, we found that at
baseline (cross-sectionally) neurocognition was signifi-
cantly related to role functioning (r = 0.44, p < 0.01),
cross-sectionally at 6 months (r = 0.59, p < 0.01), and
longitudinally from neurocognition (baseline) was re-
lated to global functioning (6 months) (r = 0.55, p <
0.01). Given these significant correlational relationships,
we were interested in whether ToM was a mediator of
this well-replicated finding (Fig. 1a; model 1). At
baseline, ToM intentionality, but not appropriateness,
showed a non-significant trend toward mediating the
relationship between neurocognition and role function-
ing (Sobel z = 1.73, p = 0.08). Cross-sectionally at 6
months, the relationship between neurocognition and
global functioning also showed a non-significant tend-
ency to be mediated by ToM intentionality (Sobel z =
1.87, p = 0.06). Longitudinal analysis again indicated
that ToM showed a non-significant tendency to mediate
the cross-sectional relationship between neurocognition
(baseline) and ToM appropriateness (6 months) and glo-
bal functioning (6 months) (Sobel z = 1.87, p = 0.06).

While our hypothesis was that ToM is a mediator of
the relationship between neurocognition and role func-
tioning (Fett et al. 2011; Schmidt et al. 2011), we also
examined the alternative mediation model in which
neurocognition is the mediator. At baseline and cross-
sectionally at 6 months, neurocognition was a signifi-
cant mediator of the relationship between ToM inten-
tionality and role functioning (Sobel z = 2.32, p = 0.02;
Sobel z = 2.17, p = 0.03, respectively) and between
ToM appropriateness and role functioning (Sobel z =
2.47, p = 0.01; Sobel z = 2.41, p = 0.02, respectively).
Longitudinal analysis again indicated that neurocogni-
tion was a significant mediator of the relationship be-
tween both of the ToM variables at 6 months and
role functioning (6 months) (intentionality: Sobel z =
2.38, p = 0.02; appropriateness: Sobel z = 2.35, p = 0.02,
respectively).

We also examined whether negative symptoms were
a mediator of the relationship between ToM and global
functioning (Fig. 1b). In addition, we found that base-
line level of negative symptoms mediated the relation-
ship between both domains of ToM and role
functioning (Fig. 1b; model 2) (intentionality: Sobel z =
2.39, p = 0.02; appropriateness: Sobel z = 1.97, p = 0.05).
The cross-sectional analyses at the 6-month point also
showed that negative symptoms were a significant me-
diator of the relationship between ToM and role func-
tioning (outcome) (Table 4). Longitudinal analysis
again indicated that negative symptoms were a

significant mediator, for ToM intentionality (baseline)
as the predictor and role functioning (6 months)
(Table 4). In addition, there are a couple of noteworthy
non-significant tendencies in these mediation analyses
(Table 4).

Discussion

As predicted for our primary variables of interest,
recent-onset schizophrenia patients had significantly
lower ToM intentionality and ToM appropriateness
scores than did comparable healthy controls. Further,
the two groups did not differ significantly in the scores
for the random control condition. Not only do patients
have compromised ToM abilities compared with con-
trols, but also the deficit is moderately stable and pres-
ent even in remitted patients. Consistent with findings
from chronic patients, the ToM deficit appears to be
moderately trait-like. Although correlated cross-
sectionally with symptoms, it is present even during
periods of symptom remission. We found that at base-
line and 6 months later, ToM was significantly related
to neurocognition, negative symptoms and role func-
tioning. At 6 months, the ToM deficit was also related
to positive symptoms (disorganization and reality dis-
tortion). Finally, we extend the finding that ToM is re-
lated to work and school functioning, rather than only
social functioning, at both time points.

Cross-sectionally at baseline and at 6 months, the re-
lationship between neurocognition and role function-
ing showed a non-significant tendency to be
mediated by ToM intentionality. These results ex-
tended to longitudinal analyses only for ToM appro-
priateness, not ToM intentionality. These directional
tendencies are consistent with research on chronic
patients showing that social cognitive (ToM) deficits
can play a mediating role in the relationship between
neurocognition and functioning (Ventura et al. 2009).
While three of six mediation models yielded non-
significant tendencies (p = 0.06–0.07) toward mediation
by ToM, these results suggest that larger samples are
needed to detect this level of mediation. The alterna-
tive mediation model, in which neurocognition med-
iates the relationship between ToM and functioning,
yields even clearer evidence for mediation in the cur-
rent study. However, we believe that social cognition
(in this study ToM) as a mediator of the relationship
between neurocognition and functioning makes the
most sense conceptually. This is because various neu-
rocognitive processes are likely to contribute to social
cognition and then, in turn, to role functioning.
However, the strength of this model might not be as
apparent when social cognition is represented by
only a single test of one component. In contrast, neuro-
cognition in this study was represented by a composite
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score from nine tests representing six components.
Thus, the strength of the alternative mediation models
may have been determined partially by the robustness
of measurement of the underlying constructs.

In contrast, negative symptoms were a significant
mediator of the relationship between ToM intentional-
ity and role functioning, cross-sectionally at baseline, at
6 months, and showed a nearly significant longitudinal
mediation effect from baseline to 6 months. This is con-
sistent with the importance of negative symptoms in
predicting functioning. For the relationship between
ToM appropriateness and functioning, negative symp-
toms were a mediator in cross-sectional analyses at
both time points, but not in longitudinal analyses.
Our findings support the hypothesis of an indirect
path from ToM through negative symptoms to make
an impact on role functioning.

The effect size of the ToM deficit we found was re-
markably similar to that reported in a recent
meta-analysis in FEP (Bora et al. 2009; see Table 2).
Clearly FEPs are less likely than controls to attribute
social meaning to animations depicting complex inter-
actions involving mental states. The generally lower
appropriateness rating in patients compared with con-
trols indicates that their narratives are less accurate in
describing the underlying scripts of the animations.

Although Frith & Wolpert (2004) speculated that the
mentalizing impairments of schizophrenia patients
are limited to explicit tasks, the current findings sug-
gest that in FEP the impairments extend to implicit
aspects of mentalizing as well. Our results are largely
consistent with those of another study that also exam-
ined first-episode schizophrenia patients using the SAT
(Koelkebeck et al. 2010). Koelkebeck and colleagues
found that schizophrenia patients used mental state at-
tribution less frequently for ToM animation scenes
(intentionality) and were generally less accurate in
describing the underlying scripts of the animations
than controls (appropriateness). The consistency of
findings from the current study with Koelkebeck
et al. on FEPs, along with studies of chronic patients
using the same SAT procedures (Russell et al. 2006;
Horan et al. 2009), suggests that the impairment is pres-
ent very early in the illness. This early developmental
disadvantage provides some explanation for why
many patients fail to achieve adult social and employ-
ment milestones.

Further, the association between ToM and the sever-
ity of negative symptoms found here is consistent with
a large literature in chronic patients (Ventura et al.
2013), and supports these associations in first-episode
patients. This contrasts with some first-episode studies

Table 4. Tests of mediation using the Sobel test (standardized values)

Predictor Mediator Outcome C c′ a × b p

Baseline assessments (n = 77)
Neurocognition ToM intentionality Role functioning 0.44 0.33 0.10 0.08
Neurocognition ToM appropriateness Role functioning 0.44 0.38 0.17 0.34
ToM intentionality Neurocognition Role functioning 0.36 0.23 0.15 0.02
ToM appropriateness Neurocognition Role functioning 0.25 0.12 0.17 0.01
ToM intentionality Negative symptoms Role functioning 0.36 0.18 0.16 0.02
ToM appropriateness Negative symptoms Role functioning 0.25 0.10 0.14 0.05

6-month assessments (n = 48)
Neurocognition ToM intentionality Role functioning 0.59 0.47 0.12 0.06
Neurocognition ToM appropriateness Role functioning 0.59 0.42 0.17 0.07
ToM intentionality Neurocognition Role functioning 0.38 0.32 0.18 0.03
ToM appropriateness Neurocognition Role functioning 0.53 0.29 0.24 0.02
ToM intentionality Negative symptoms Role functioning 0.38 0.12 0.30 0.00
ToM appropriateness Negative symptoms Role functioning 0.53 0.18 0.34 0.00

Longitudinal assessments (n = 48)
Baseline 6 months 6 months
Neurocognition ToM intentionality Role functioning 0.55 0.48 0.07 0.18
Neurocognition ToM appropriateness Role functioning 0.55 0.38 0.17 0.06
ToM intentionality Neurocognition Role functioning 0.34 0.20 0.22 0.02
ToM appropriateness Neurocognition Role functioning 0.31 0.09 0.22 0.02
ToM intentionality Negative symptoms Role functioning 0.34 0.16 0.20 0.06
ToM appropriateness Negative symptoms Role functioning 0.31 0.16 0.15 0.20

Values are standardized regression coefficients.
C, Predictor relationship, c′, predictor relationship after controlling for mediator, a × b, indirect path; ToM, theory of mind.
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(Bertrand et al. 2007) that did not find associations with
symptoms. The positive symptom correlates with ToM
found at 6 months are consistent with Frith’s theoreti-
cal model (Frith, 1994; Frith & Wolpert, 2004),
although that model did not specify that this relation-
ship might change over time. The link between ToM
and reality distortion reflects that impairment in ToM
leads to incorrect attributions of the mental states of
others. This could include the misattribution of threat-
ening intentions (paranoia) especially if others make
ambiguous statements or incomplete answers to ques-
tions. These types of associations could explain the link
between reality distortion and ToM hyper-mentalizing,
i.e. attributing higher levels of intentionality than are
contextually appropriate. In addition, we found that
ToM abilities were related to disorganization at 6
months. Perhaps this is because comprehensible
speech involves the ability to have a coherent inner
dialog and to monitor one’s own thoughts (self-
mentalizing). In addition, disorganization of thought
would make the process of forming ToM
meta-representations of one’s own thoughts or the
thoughts of others difficult.

We note that the relationship between ToM and
positive symptoms is present at 6 months, but not at
baseline, which is counterintuitive. We believe that at
baseline there are many acute and transient psychotic
symptoms that may be influenced by factors other
than ToM deficits. Although several of the patients
went into remission by 6 months, others had a persist-
ent form of psychosis that was still present at 6 months.
We hypothesize that for those patients who are still ex-
periencing psychotic symptoms at 6 months, ToM is a
factor influencing the maintenance of their psychotic
symptoms. Thus, we believe that the relationship of
ToM and positive psychosis at 6 months may reflect
emergence of an underlying relationship after acute
episode effects have resolved.

ToM appears to be a multi-dimensional and complex
subdomain of the social cognition construct that could
partially explain the links between social cognition and
functioning. As has been previously theorized, poor
ToM ability impedes having intuitive thoughts about
the mental states of others and appears to be counter-
productive to social engagement. Our results suggest
that ToM deficits not only interfere with social func-
tioning, but also extend the association in FEP to
work and school functioning. Part of being successful
at work involves interacting with co-workers. The
workplace can involve communication within teams
or co-worker dyads. Even in a situation where an em-
ployer is assigning work one-to-one with an employee,
several ToM abilities could play a role in the compre-
hension of those instructions. In addition, ToM deficits
interfere with a patient’s ability to participate in

non-work-related social activities with co-workers.
Again, these findings parallel what is known in chronic
patients about how ToM is linked to functioning and
indicates that the social cognitive deficits are present
early, and have an adverse impact on various compo-
nents of social and work functioning.

Although studying ToM by using the Animations
Task in first-episode patients at two points in time
has several advantages over prior cross-sectional stu-
dies that primarily focused on chronic schizophrenia
patients, this approach has some limitations. First,
not all of the patients who were assessed at baseline
were available for follow-up. Second, we refer to ‘the-
ory of mind’ throughout the paper, but in fact had only
one test of this construct which might not have cap-
tured all of the variance in ToM. Although the stimulus
materials in this task are non-verbal and relatively
brief, the response format makes verbal and cognitive
demands that could make an adverse impact on
schizophrenia patients’ performance. Also, this study
used a neurocognitive composite score and did not
examine relationships with individual neurocognitive
domains. In addition, our patient and healthy control
groups differed significantly on parental educational
and ethnicity, which might be related to ToM perform-
ance. However, the results remained the same or were
even stronger when these two background variables
were statistically controlled. Additionally, because the
analyses were correlational, the causal direction of
hypothesized associations has not been established.
The selection of variables that are considered as
‘cause’ and which are an ‘effect’ is purely theoretical.

The current study sought to address methodological
issues in the assessment of ToM by examining the per-
formance of rigorously defined recent-onset schizo-
phrenia patients using the SAT. The magnitude of
the effect size of the ToM deficit was large and compar-
able with studies of chronic and FEPs, and was present
even in remitted patients, indicating the presence of a
trait marker. Correlations with symptoms, neurocogni-
tion and functioning were moderate in size and con-
sistent across two time points. The effects of ToM
were extended to include work and school outcomes
and were mediated by negative symptoms to influence
role functioning.
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