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The present study aimed to examine empathy in individuals with schizotypy and to explore whether
empathy mediates the associations between schizotypy traits and social functioning in college students.
1083 (376 males, mean age 18.7870.86 years) Chinese university students completed questionnaires
measuring empathy, social functioning, and schizotypy. Participants were categorized into four groups
based on their scores on the Chapman Psychosis Proneness scales: mixed schizotypy, positive schizotypy,
negative schizotypy, and healthy controls. Participants in the negative schizotypy group reported
significantly poorer scores on both affective and cognitive empathy than those in the positive schizotypy
and healthy control groups. The mixed schizotypy group showed lower affective empathy than
the healthy control group. Scores on both cognitive and affective empathy in the positive schizotypy
group were similar to those in the healthy control group. In addition, cognitive empathy was found
to be a partial mediator of the association between negative schizotypy traits and social functioning.
Results suggest that while individuals with negative schizotypy have deficits in empathy, individuals
with positive schizotypy show empathy abilities comparable to that of healthy controls. Moreover,
only cognitive empathy partially mediated the relationship between negative schizotypy and social
functioning.

& 2013 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Empathy is a complex, multi-dimensional construct that has been
difficult for researchers to define. However, an increasing number of
studies have recognized that empathy consists of at least two
components, namely, cognitive and affective empathy (Deutsch and
Madle, 1975; Shamay-Tsoory and Aharon-Peretz, 2007). While cogni-
tive empathy refers to the ability to infer others' situation and take on
others' perspectives, affective empathy refers to the ability to share
others' emotional experiences (Shamay-Tsoory, 2011). The existence of
these two components of empathy is supported by the results of
neuroimaging studies (e.g., comic strips task conducted by Vollm et al.,
2006) which show that empathy is not only associated with the
activation of areas related to making references (e.g., medial prefrontal
cortex, temporoparietal sulcus and temporal pole) but is also asso-
ciated with some areas of emotion processing (e.g., paracingulate,
anterior and posterior cingulate, and amygdala) (Vollm et al., 2006).
d Ltd. All rights reserved.
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During an NIMH workshop, Green et al. (2008) defined several
domains of social cognition in studies of schizophrenia, including
theory of mind, social perception, social knowledge, attributional bias
and emotional processing. Green et al. (2008) also noted that empathy
is a component of social cognition, although research on empathy in
schizophrenia is still in its early stages. Further, cognitive empathy,
typically conceptualized as perspective taking, is regarded as concep-
tually similar to the affective Theory of Mind because each requires
processing of others' affective states and involve the activation of an
overlapping neural network (Baron-Cohen and Wheelwright, 2004;
Lee et al., 2006; Lough et al., 2006).

The cognitive and affective components of empathy may differ
across clinical and non-clinical subgroups in the population. For
example, older healthy adults show poorer cognitive empathy but
not affective empathy than younger healthy adults (Bailey et al.,
2008). Women also show better affective empathy than men
(Quince et al., 2011). In clinical populations, empathy deficits have
been shown in adults with high-functioning autism (Baron-Cohen
and Wheelwright, 2004) and in patients with psychotic disorders
(Blair, 2005; Lawrence et al., 2007; Shamay-Tsoory and Aharon-
Peretz, 2007). In particular, schizophrenia patients have shown
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deficits only in cognitive empathy when compared to healthy
controls, suggesting that there is dissociable performance on both
cognitive and affective empathy components in this population
(Achim et al., 2010; Montag et al., 2007).

However, the mechanisms underlying the relationship between
the psychopathology of schizophrenia and empathy are not fully
understood. Preliminary and limited studies have yielded incon-
sistent results regarding the relationship between self-reported
empathy scores and clinical symptoms of schizophrenia (Achim
et al., 2010; Haker and Rössler, 2009; Smith et al., 2012). Some of
these studies have suggested that there are no significant associa-
tions between self-reported empathy scores and clinical symp-
toms (Achim et al., 2010). However, in other studies, some
psychotic symptoms, such as negative symptoms or disorganized
symptoms were found to be correlated to self-report empathy
scores (Haker and Rössler, 2009; Smith et al., 2012). These
inconsistent findings may be due to differences across the studies
in the methods used to recruit patients and their resulting clinical
characteristics. For example, patients with schizophrenia that are
recruited at different stages of the illness may experience different
degrees of empathy impairment. In addition, results obtained from
patients with chronic schizophrenia may be confounded by the
dosage of their antipsychotic medications and the duration of their
illness (Achim et al., 2010; Montag et al., 2007).

To advance our understanding of social cognitive processes in
schizophrenia, researchers have examined first-onset patients
with schizophrenia and at-risk individuals prone for psychosis.
The advantage of recruiting these individuals is that it minimizes
the potential impact of medication status and illness duration on
social cognitive functioning. Individuals with schizotypy are char-
acterized by a set of behavioral and personality features similar to,
although milder than, the clinical symptoms found in patients
with schizophrenia. These behavioral manifestations are consid-
ered to be a vulnerability personality trait (Meehl, 1962). A recent
review has suggested that the estimated median prevalence and 1-
year incidence of psychotic symptoms in general population was
around 5% and 3%, respectively (Van Os et al., 2010). For trait
anhedonia, it was also found that individuals with schizotypy
features reported significantly more physical and social anhedonia
than those without schizotypy features (Chan et al., 2012b).
Similar to schizophrenia, schizotypy can be decomposed into
subtypes (Vollema and van den Bosch, 1995). Four clusters of
schizotypy traits have been identified in non-clinical samples,
namely, negative schizotypy, positive schizotypy, mixed schizo-
typy, and low schizotypy/healthy control in western samples
(Barrantes-Vidal et al., 2010). In our prior study, the similar
clusters of schizotypy were found in a Chinese sample (Wang
et al., 2012). Individuals categorized as mixed schizotypy reported
high scores on both anhedonia and positive traits (including
perceptual aberration and magical ideation); individuals in the
positive schizotypy group showed only high level on positive
dimension, and the negative schizotypy group presented relatively
high level on trait anhedonia; and low schizotypy individuals
reported low scores on both negative and positive dimensions.

Individuals with schizotypy traits have been found to differ
from individuals without schizotypy traits on a range of neuro-
cognitive tests. Barrantes-Vidal et al. (2010) found that mixed
schizotypy individuals performed more poorly overall on neuro-
cognitive tasks and exhibited more behavioral problems than
healthy controls (Barrantes-Vidal et al., 2010). Our prior study also
showed that mixed, positive, and negative schizotypy individuals
reported poorer executive functioning than low schizotypy indi-
viduals (Wang et al., 2012). Negative schizotypy and positive
schizotypy individuals were found to display different patterns
of cognitive functioning, with negative schizotypy showing poorer
cognitive functioning compared to positive schizotypy and healthy
controls (Dinn et al., 2002; Shrira and Tsakanikos, 2009). However,
very little is known about the relationship between schizotypy
subtypes and either cognitive or affective empathy.

Within the current literature, only two studies have specifically
examined empathy in individuals with schizotypy traits. Both
showed that positive schizotypy was associated with poor cogni-
tive empathy, whereas negative schizotypy was negatively asso-
ciated with both cognitive and affect empathy (Henry et al., 2008;
Thakkar and Park, 2010). Thakkar and Park (2010) also showed
that there were significant inverse associations between the
disorganized subscale of the Schizotypal Personality Questionnaire
(SPQ) (Raine, 1991) and cognitive empathy, and between the
interpersonal subscale of the SPQ and both cognitive and affective
empathy (Thakkar and Park, 2010). However, the authors did not
find any association between cognitive perceptual subscale scores
of the SPQ, which was considered as a positive schizotypy trait,
and empathy. In another study, Henry et al. (2008) found that
higher schizotypy features were associated with poorer empathy.
Moreover, they found that positive schizotypy was positively
correlated with cognitive empathy while negative schizotypy
was inversely associated with affective empathy (Henry et al.,
2008).

The relationship between schizotypy traits and overall social
functioning may be mediated by social cognitive traits such as
empathy. Preliminary findings have suggested that social cogni-
tion, as reflected in emotional perception and Theory of Mind
(ToM), mediates the relationship between neurocognition and
functional outcomes. For example, Schmidt et al. (2011) recently
reviewed 15 studies that examined the mediation of social cogni-
tion between neurocognition and functional outcomes in schizo-
phrenia or schizoaffective patients. The results showed that the
mean standardized indirect effect of social cognition for the nine
studies out of 15 was 0.20 (Schmidt et al., 2011). Similarly, Henry
et al. (2008) suggested that affective empathy might be considered
to be a partial mediator in the relationship between negative
schizotypy and social functioning in non-clinical samples.

Taken together, findings from the literature suggest that indi-
viduals who display schizotypy traits demonstrate deficits of
multiple domains, including social cognition and functional out-
comes. Empathy, as an important part of social cognition, might be
a mediator on the relation between schizotypy traits and social
functioning. The current study aimed to recruit a large non-clinical
sample to examine whether individuals with subtypes of schizo-
typy traits show differential deficits in empathy when compared
to healthy controls. More importantly, this study also aimed to
examine the potential mediating effect of empathy in the relation-
ship between schizotypy traits and social functioning. Given the
findings of previous studies, it was hypothesized that individuals
with schizotypy would report poorer empathy than healthy
controls. In particular, individuals with negative schizotypy would
show less empathy compared to other subtypes. It was also
hypothesized that empathy would mediate the relationship
between schizotypy traits and social functioning.
2. Method

2.1. Participants

One thousand two hundred and sixteen students were recruited from three
universities in Beijing, Shanghai, and Guangzhou of China to complete a set of
questionnaires measuring empathy, social functioning, and schizotypy traits. One
thousand and eighty-three participants (376 males, mean age 18.7870.86 years)
returned a completed set of questionnaires. Table 1 summarizes the demographic
information of the final sample. The questionnaires were administered in a group
format. Written informed consent was obtained before the study began. The study
was approved by the ethics committee of the Institute of Psychology, Chinese
Academy of Sciences.



Table 1
Descriptive statistics and gender differences.

Male (n¼376) Female (n¼707) t p

Mean S.D. Mean S.D.

Age (years) 18.88 0.96 18.72 0.80 2.98 0.003

IRI
Personal distress 2.74 0.71 3.02 0.68 −6.47 0.000
Perspective taking 3.58 0.59 3.57 0.59 0.17 0.867
Fantasy 3.50 0.66 3.82 0.60 −7.94 0.000
Empathic concern 3.64 0.56 3.79 0.52 −4.28 0.000

SF
Social interaction 2.77 0.42 2.70 0.36 2.78 0.006
Family and friends 3.15 0.40 3.22 0.38 −2.91 0.004
School 3.09 0.36 3.05 0.34 1.53 0.127
Living skills 3.02 0.41 3.02 0.40 0.08 0.935
Intimacy 3.11 0.47 2.93 0.44 6.44 0.000
Balance 2.86 0.46 2.78 0.43 2.87 0.004

Psychosis proneness
CPAS_total 16.17 8.01 14.95 6.77 2.51 0.012
CRSAS_total 8.47 5.77 7.92 5.41 1.53 0.126
PAS_total 6.95 6.31 6.35 5.20 1.60 0.111
MIS_total 11.64 4.69 11.71 4.83 −0.24 0.814

IRI: Interpersonal Reactivity Index; SF: Social Function Scale; CPAS: Chinese version
of Physical Anhedonia Scale; CRSAS: Chinese version of Revised Social Anhedonia
Scale; MIS: Chinese version of Magical Ideation Scale; PAS: Chinese version of
Perceptual Abberation Scale; SF: Social Functioning Scale.
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2.2. Measures

The Chapman Psychosis Proneness Scales, which include the Physical Anhedonia
scale, Revised Social Anhedonia scale, Magical Ideation scale, and Perceptual
Aberration scale, were used. The Chinese version of The Physical Anhedonia Scale
(CPAS) (Chan et al., 2012b; Chapman and Chapman, 1978) was used to assess the
inability to experience pleasure from typically pleasurable physical stimuli. The
Chinese version of The Revised Social Anhedonia Scale (CRSAS) (Chan et al., 2012b;
Eckblad et al., 1982) assessed the inability to experience pleasure from non-physical
stimuli such as other people, talking, or exchanging expressions of feelings. Both
the CPAS and CRSAS were found to have good validity and reliability in our prior
study (Chan et al., 2012b). In the current sample, the Cronbach's alpha coefficients
were 0.83 for physical anhedonia and 0.81 for social anhedonia scale. The Magical
Ideation Scale (MIS) and the Perceptual Aberration Scale (PAS) were both con-
sidered to assess positive schizotypy personality (Chapman et al., 1982). The
Chinese versions of the MIS and PAS were used after they underwent a series of
standard validation procedures. The Cronbach's alpha coefficients were 0.76 for MIS
Chinese version, 0.88 for PAS Chinese version, respectively, in the current study.

The First Episode Social Function Scale, FESFS (Lecomte et al., 2005) is a
comprehensive rating scale designed to assess the social functioning of individuals
with early psychosis. Based on this scale, 32 items were kept and used to assess the
perceived ability of the individual's own social functioning (e.g., I find it easy to
interact with authority figures). Each question was evaluated on a four-point Likert
scale (from totally disagree to totally agree). A higher score indicates that
participants reported better social functioning. The Chinese self-report version
was also revised by a series of validation procedures, including item evaluation,
translation and back-translation, and pretesting. Results of exploratory and
confirmatory factor analyses suggested six domains of social functioning in
university students, namely: “living skills”, “social interaction”, “intimacy”, “friends
and family”, “school” and “balance”. The factor model was testified by structural
equation model with RMSEA¼0.058, CFI¼0.93 (Wang et al., submitted for
publication). The internal consistency Cronbach's alpha coefficient was 0.88 in
the present study.

The Depression Anxiety Stress Scale, DASS (Lovibond and Lovibond, 1995) is a
self-report instrument designed to measure the negative emotional states of
depression, anxiety, and stress. The 21-item version of the DASS was used in this
study to measure the presence and severity of symptoms common to anxiety and
depression and the prevalence of co-morbid depression and anxiety. Participants
were asked to use a 4-point severity/frequency scale to rate the extent to which
they had experienced each symptom over the past week from ‘never' to ‘most of
the time'. The Chinese version has been previously shown to have good internal
consistency and validity (Chan et al., 2012a; Taouk et al., 2001). The internal
consistency Cronbach's alpha was 0.92 in the current study.

The Interpersonal Reactivity Index, IRI (Davis, 1983), is a 28-item self-report scale
measuring empathy and consists of four subscales: perspective taking, fantasy,
personal distress, and empathic concern. While the first two subscales index
cognitive empathy, the last two subscales index affective empathy. In the Chinese
version of the IRI, 6 items were deleted and 22 items remained (Chan, 1986) and it
has been reported to have good reliability and validity in both normal and
schizophrenic populations. The Cronbach's alpha coefficient for the whole scale
was 0.75 in the present study.

2.3. Statistical analysis

First, basic demographic variables were described and gender differences on
the scales administered were examined using independent sample t-tests by SPSS.
Participants were next clustered into one of four groups: positive, negative, mixed
schizotypy, and healthy controls based on their scores on the Chapman Psychosis
Proneness Scales using the method described in our prior study (Wang et al., 2012).
Principal component analysis of these scales using promax rotation found that two
factors (positive and negative schizotypy) accounted for 79.36% of the total
variance. The number of participants in the positive schizotypy, negative schizo-
typy, mixed schizotypy, and low schizotypy groups were 283 (90 males), 266 (89
males), 200 (85 males), and 334 (112 males), respectively. We used MANCOVAs to
compare the differences among the four groups on IRI and social functioning scores
by SPSS with gender as covariate.

To test the possible mediation effect of empathy, structural equation modeling
(SEM) was conducted by the AMOS 16.0 package and followed by partial correla-
tion analysis, controlling for negative affect and gender. SEM has its own
advantages on measure errors, multicollinearity, and testing the whole structural
links, compared to multiple regression (Iacobucci et al., 2007). All related variables
were transformed into standard Z scores. According to the suggestions of Baron and
Kenny (Baron and Kenny, 1986), two models were tested: a basic model postulating
the direct relation between schizotypy traits and social functioning total score
(Basic Model); and a mediation model that added empathy as a mediator to test the
link between schizotypy traits and social functioning, as well as the indirect effect
of empathy on social functioning (Mediation Model). To test the significance of the
indirect effect, we adopted a bootstrapping approach with 2000 iterations and
generated a confidence interval. Only if zero is not between the confidence interval
was it concluded that the indirect effect is different from zero and mediation exists.
The chi-square test, comparative fit index (CFI) and root mean-squared error of
approximation (RMSEA) indices were also used to assess the model fit. Non-
significant χ2, higher than 0.9 for CFI and lower than 0.08 for RMSEA indicate a
good model fit.
3. Results

3.1. Descriptive statistics and gender effect

We had 1083 participants in total in the current study, 376 of them
were males. The mean age for male participants was 18.88 years (S.
D.¼0.96) and it was 18.72 years (S.D.¼0.80) for female participants.
As Table 1 shows, independent sample t-tests showed that males
reported lower scores on three of the four IRI subscales' scores:
personal distress (t¼−6.47, po0.001), fantasy (t¼−7.94, po0.001)
and empathic concern (t¼−4.28, po0.001) than females. Males and
females reported similar scores on perspective taking (t¼0.17). On the
Chapman Psychosis Proneness Scales, males and females showed
significant differences only on the physical anhedonia scale, with
males reporting higher scores than females (t¼2.51, po0.05). Finally,
males demonstrated a higher level of social functioning than females
on “interpersonal” (t¼2.78, po0.01), “intimacy” (t¼6.44, po0.001)
and “balance” (t¼2.87, po0.01) subscales of the SFS but they showed
poorer scores on “family and friends” subscale (t¼−2.91, po0.01)
than females.

3.2. Comparison of IRI and social functioning among the subtypes of
schizotypy

The self-reported scores on the IRI were compared across the four
schizotypy subtypes using a MANCOVA, with gender as a covariate.
Result showed a significant multivariate effect of group (F¼18.52,
po0.001, Wilk's Lambda¼0.82, partial eta squared¼0.064). As
Table 2 shows, there were significant differences between the sub-
types on all four subscales of the IRI (personal distress: F¼27.98,
po0.001; perspective taking: F¼18.47, po0.001; fantasy: F¼21.85,
po0.001; and empathic concern: F¼21.59, po0.001). Multiple



Table 2
Comparisons among four clusters on empathy and social function.

Healthy controls
(n¼334)

Negative schizotypy
(n¼266)

Positive schizotypy
(n¼283)

Mixed schizotypy
(n¼200)

F/χ2 Partial eta squared post hoc

Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Gender(m:f) 112:222 89:177 90:193 85:115 6.80,n.s.
Age 18.70 0.88 18.81 0.79 18.81 0.95 18.81 0.77 1.16,n.s.
Years of education 12.28 0.66 12.26 0.57 12.39 0.76 12.40 0.66 3.26*

Empathy-IRI
Personal distress 2.70 0.66 2.99 0.70 2.93 0.63 3.21 0.75 27.98** 0.07 MS4PS, NS4HC
Perspective taking 3.66 0.52 3.36 0.60 3.68 0.56 3.56 0.63 18.47** 0.05 MS, PS, HC4NS
Fantasy 3.75 0.56 3.49 0.66 3.90 0.57 3.66 0.73 21.85** 0.06 HC, PS, MS4NS; PS4MS
Empathic concern 3.86 0.50 3.59 0.57 3.84 0.50 3.59 0.53 21.59** 0.06 PS,HC4NS,MS

Social functioning
Social Interaction 2.85 0.35 2.53 0.36 2.83 0.34 2.65 0.41 51.40** 0.13 HC, PS4MS4NS
Family and friends 3.26 0.39 3.08 0.39 3.27 0.37 3.15 0.39 15.12** 0.04 HC, PS4NS
School 3.13 0.33 2.98 0.33 3.12 0.35 2.98 0.38 17.57** 0.05 HC, PS4MS, NS
Living skills 3.10 0.41 2.90 0.34 3.08 0.40 2.93 0.42 19.07** 0.05 HC, PS4MS, NS
Intimacy 3.04 0.41 2.88 0.46 3.05 0.45 3.00 0.51 8.69** 0.02 HC, PS4NS
Balance 2.92 0.41 2.71 0.42 2.85 0.42 2.71 0.49 16.76** 0.05 HC, PS4MS, NS

GLM multivariate analyses were conducted for empathy and social function, respectively, with gender as covariate. To control for Type 1 error, alpha level was set at 0.008
(0.05/6). Bonferroni correction was adopted for multiple comparisons.

n po0.05.
nn po0.001.

Table 3
Partial correlations between schizotypy, empathy and social functioning with gender and depression controlled.

Positive schizotypy traits Negative schizotypy traits Personal distress Perspective taking Fantasy Empathic concern Social functioning

Positive schizotypy traits –

Negative schizotypy traits 0.13*** –

Personal distress 0.18*** 0.07* –

Perspective taking 0.08** −0.27*** −0.07* –

Fantasy 0.13*** −0.28*** 0.11*** 0.24*** –

Empathic concern −0.04 −0.31*** 0.08* 0.32*** 0.39*** –

Social functioning −0.02 −0.37*** −0.18*** 0.31*** 0.25*** 0.20*** –

n po0.05.
nn po0.01.
nnn po0.001.
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comparisons with Bonferroni correction showed that on perspective
taking, the negative schizotypy group was poorer than the other three
groups; on empathic concern, the negative and mixed schizotypy
groups were poorer than the positive and healthy control groups.

A MANCOVA was also used to compare the four schizotypy
subtypes on social functioning subscale scores. Significant multivariate
effect of group was found (F¼9.87, po0.001, Wilk's Lambda¼0.85,
partial eta squared¼0.052). As shown in Table 2, the schizotypy
subtypes reported significantly different scores on all domains of the
social functioning scale, including “Social interaction” (F¼51.40,
po0.001), “Family and Friends” (F¼15.12, po0.001), “School”
(F¼17.57, po0.001), “Living Skills” (F¼19.07, po0.001), “Intimacy”
(F¼8.69, po0.001) and “Balance” (F¼16.76, po0.001). Multiple
comparisons showed that the mixed and negative schizotypy groups
reported similar social functioning levels for “School”, “Living Skills”
and “Balance”, but that they both demonstrated poorer outcomes than
the positive schizotypy group and healthy controls. For “Family and
Friends”, “Intimacy” and “Social Interaction” subscales, the negative
schizotypy group reported worst scores in all four subtypes.

3.3. Relationship between schizotypy traits, empathy and social
functioning

Before the mediation effect testing, we calculated partial corre-
lations for the relevant variables: positive/negative schizotypy
traits, empathy subscale scores, and social functioning total
scores. As shown in Table 3, after controlling for gender and
negative affect (as assessed by the DASS-Depression scale), partial
correlations revealed that both positive schizotypy and negative
schizotypy were significantly correlated with personal distress,
perspective taking, and fantasy subscale scores. However, only
negative schizotypy was significantly correlated with empathic
concern (r¼−0.31, po0.001) and social functioning (r¼−0.37,
po0.001) scores. The results thus indicate that negative schizo-
typy, but not positive schizotypy, presented stronger and more
extensive associations with empathy and social functioning.

3.4. Mediation effect of empathy

Based on the significant correlations among negative schizo-
typy traits, cognitive empathy (perspective taking and fantasy
subscales) and social functioning, we postulated the direct model
(Basic model) and indirect model (Mediation Model with cognitive
empathy), as depicted in Fig. 1. For the direct model (Basic Model),
the prediction effect of negative schizotypy traits (anhedonia) to
social functioning was tested. Result shows that the direct relation
between negative schizotypy (anhedonia) and social functioning
was significant (standardized coefficient β¼−0.62, po0.001). The
model fit for the observed data: χ2¼124.06, d.f.¼19, po0.001,
RMSEA¼0.071, CFI¼0.94, and GFI¼0.97.



Fig. 1. Basic model and mediation model. The direct relation between negative schizotypy and social functioning was significant (standardized coefficient β¼−0.62,
po0.001). The model fit for the observed data: χ2¼124.06, d.f.¼19, po0.001, RMSEA¼0.071, CFI¼0.94, and GFI¼0.97. After controlling for the direct effect of negative
schizotypy on social functioning, mediation model evaluated the strength of the indirect relationship. The direct effect was still significant, but with a smaller standardized
coefficient (β¼−0.13, po0.001). The model fit indices are as follow: χ2¼208.48, d.f.¼32, po0.001, RMSEA¼0.071, CFI¼0.92, and GFI¼0.96. The bootstrapping estimate
revealed a significant indirect effect (β¼−0.47, 90% CI¼−0.29 to −0.93, po0.001). The results showed a partial mediation effect through cognitive empathy. CPAS: Chinese
version of Physical Anhedonia Scale; CRSAS: Chinese version of Revised Social Anhedonia Scale; social functioning scale: Factor 1: interpersonal; Factor 2: Family and Friends;
Factor 3: School; Factor 4: Living skills; Factor 5: Intimacy; Factor 6: Balance. Cognitive empathy: PT: perspective taking; FA: fantasy. ***: po0.001.
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For the indirect model (Mediation Model), after controlling for
the direct effect of negative schizotypy on social functioning, the
strength of the indirect relationship of cognitive empathy (per-
spective taking and fantasy) was tested. The direct effect was still
significant, but produced a smaller standardized coefficient (β¼
−0.13, po0.001). The bootstrapping estimate revealed a signifi-
cant indirect effect (β¼−0.47, 90% CI¼ −0.29 to −0.93, po0.001).
The model fit indices also indicated good fit: χ2¼208.48, d.f.¼32,
po0.001, RMSEA¼0.071, CFI¼0.92, and GFI¼0.96. The results
showed a partial mediation effect through cognitive empathy. In
addition, we tested the mediation effect of affective empathy by
another mediation model with empathic concern as the potential
mediator. The direct effect in the mediation model was the same
as Basic model (β¼−0.62, po0.001). In addition, the bootstrap-
ping estimate revealed a non-significant indirect effect (β¼
−0.003, n.s.).
4. Discussion

The current study has two main findings. First, among the
subtypes of schizotypy, the negative schizotypy group reported
poorer empathy than the positive schizotypy group and healthy
controls. Significantly, the reduced empathy in the negative
schizotypy group was found to span both the cognitive and
affective components of empathy. Secondly, and more importantly,
there was a partial mediation effect of cognitive empathy, but not
affective empathy, on the association between negative schizotypy
scores and social functioning.

For the association between empathy and schizotypy traits,
negative correlations between negative schizotypy scores and empa-
thy scores were found (r¼−0.27 for perspective taking subscale,
po0.001; r¼−0.28 for fantasy subscale, po0.001 and r¼−0.31 for
empathic concern subscale, po0.001). On the contrary, positive
correlations were found between empathy and positive schizotypy
traits (r¼0.18 for personal distress, po0.001; r¼0.08, po0.01 for
perspective taking and r¼0.13, po0.001 for fantasy subscale).
Comparisons among the four subtypes also showed that the negative
schizotypy group reported poorer empathy than the healthy controls.
The positive schizotypy group reported similar levels to the healthy
control group with no differences present for affective or cognitive
empathy. These outcomes are consistent with prior studies (Henry
et al., 2008; Thakkar and Park, 2010). For example, Henry et al.
examined the relationship between empathy and schizotypy in adult
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participants recruited from the community by using The Empathy
Quotient (Baron-Cohen and Wheelwright, 2004) and Schizotypal
Personality Questionnaire (SPQ) (Raine, 1991). The authors found that
the negative subscale of the SPQ was negatively correlated with both
cognitive and affective empathy (r¼−0.15 and −0.23 respectively). It
was also found that the positive subscale of the SPQ was positively
related to cognitive empathy (r¼0.13) (Henry et al., 2008). Thakkar
and Park (2010) also found that the interpersonal subscale of the
SPQ was negatively correlated with cognitive empathy (r¼−0.49)
and affective empathy (r¼−0.59) with no significant correlations
between positive schizotypy and empathy present. Unlike negative
schizotypy, positive schizotypy does not appear to show negative
correlations with empathy. This suggests that individuals with
different schizotypy traits show different profiles of social cognitive
abilities such as empathy. Therefore, it is necessary to differentiate
the subtypes of schizotypy and by extension the symptom classifica-
tions of patients with schizophrenia, in order to understand the
potential deficits that may exist in cognitive and affective empathy.

To examine the social functioning outcomes of schizotypy
individuals further, a mediation effect of empathy was tested.
Results showed that empathy, an important social cognitive ability,
did serve as a partial mediator on the relationship between
negative schizotypy scores and social functioning. Such findings
are consistent with prior studies which propose that social
cognition would be an important mediator in psychosis proneness
or for symptoms in schizophrenic patients and their social
functioning (Schmidt et al., 2011). Another study focused on social
cognition and quality of life in schizophrenia and found that the
interaction between psychotic symptoms assessed by the Positive
and Negative Syndrome Scale (Kay et al., 1987) and performance
on the hinting task (a ToM task) significantly predicted the quality
of life of patients in schizophrenia (Maat et al., 2012).

In examining the mediation effect of empathy further, differ-
ences emerged between the affective and cognitive components of
empathy. Using SEM to examine the mediation effect of empathy, a
significant indirect effect was found only for cognitive empathy.
No significant indirect effect was found for affective empathy in
the relationship between negative schizotypy traits and social
functioning. Smith et al. (2012) examined the influence of empa-
thy on the correlations between neurocognitive, psychopathologi-
cal variables, and outcomes in patients with schizophrenia. Their
results showed that perspective taking, but not the empathic
concern subscale of the IRI, presented significant incremental
effects (Smith et al., 2012). Henry et al. examined the influence
of empathy (assessed by EQ) on the relationship between schizo-
typy (assessed by SPQ interpersonal factor) and social functioning
in a non-clinical sample by regressions and found that after
controlling for affective empathy, the prediction of negative
schizotypy to social functioning reduced from β¼−0.31, po0.01
to β¼−0.25, po0.01, suggesting that affective empathy is a partial
mediator on this correlation. However, in their study, Henry and
coworkers did not find a similar effect with cognitive empathy
(Henry et al., 2008). The different results between the present
study and that of Henry et al. may reflect the different scales
that were used. Henry et al. assessed negative schizotypy by
using the SPQ interpersonal factor, including five sub-factors:
excessive social anxiety; no close friends; constricted affect; ideas
of reference and suspiciousness. However in current study, nega-
tive schizotypy trait means anhedonia, including both physical and
social anhedonia. Henry et al. also found that constricted affect
was responsible for the significant correlation between cognitive
empathy and negative schizotypy. Thus, we argue that the results
of the current study indicated that cognitive empathy, assessed by
perspective taking and fantasy subscale of IRI, partially mediated
the associations between trait anhedonia and social functioning in
college students.
There are some limitations in the current study. The measures
used were self-reported questionnaires. Given that subjective and
objective measures of cognitive functioning may give rise to different
outcomes (Chan et al., 2008, 2011), further research incorporating
objective measures of empathy should be conducted to confirm that
whether social cognition, as measured in terms of empathy perfor-
mance, will still produce similar results. This is a large scale
investigation and we did not adopt any interview to verify the
schizotypy and exclude other diagnosis. Finally, results of the current
study may not be generalized to samples with more severe clinical
problems as participants in the current study were considered to be
“behaviorally” at-risk for psychosis (i.e., without any family history of
psychosis). These participants may behave differently from “geneti-
cally” at-risk individuals (i.e., non-psychotic siblings of patients with
schizophrenia). It is important to examine whether the current
findings can be replicated and extended to those individuals that
are “genetically” at-risk for schizotypy.

In conclusion, the results of this study suggested that indivi-
duals with schizotypy, especially negative schizotypy, have deficits
in both cognitive and affective empathy. There is also a mediation
effect of cognitive empathy on the association between negative
schizotypy traits and social functioning. These results highlight the
important role that empathy plays in social interactions and social
functioning outcomes in individuals with schizotypy traits and, by
extension, to individuals with schizophrenia. Such findings have
important implications for the evaluation, management, and
treatment of individuals with schizophrenia, particularly those
that exhibit negative symptomatology. The significance of the role
of social cognition has also been highlighted in research pertaining
to interventions for schizophrenic patients and high-risk samples
that aim to improve functional outcomes (Chan et al., 2010; Penn
et al., 2007; Roberts et al., 2010). Taken together, these findings
highlight the importance of exploring the mediation effect of
social cognition due to its potential application in intervention
and training programs to prevent schizophrenia in early high-risk
individuals.
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