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Introduction: Empathy is an interpersonal process impaired in schizophrenia. Past studies have mainly used
questionnaires or performance-based tasks with static cues to measure cognitive and affective empathy. We
used the Empathic Accuracy Task (EAT) designed to capture dynamic aspects of empathy by using videoclips
in which perceivers continuously judge emotionally charged stories. We compared individuals with schizo-
phrenia with a healthy comparison group and assessed correlations among EAT and three other commonly
used empathy measures.
Method: Patients (n = 92) and a healthy comparison group (n = 42) matched for age, gender and education
completed the EAT, the Interpersonal Reactivity Index, Questionnaire of Cognitive and Affective Empathy and
Faux Pas. Differences between groupswere analyzed and correlationswere calculated between empathymea-
surement instruments.
Results: The groups differed in EAT performance, with the comparison group outperforming patients. A mod-
erating effect was found for emotional expressivity of the target: while both patients and the comparison
group scored low when judging targets with low expressivity, the comparison group performed better than
patients with more expressive targets. Though there were also group differences on the empathy question-
naires, EAT performance did not correlate with questionnaire scores.
Conclusions: Individuals with schizophrenia benefit less from the emotional expressivity of other people than
the comparison group, which contributes to their impaired empathic accuracy. The lack of correlation be-
tween the EAT and the questionnaires suggests a distinction between self-report empathy and actual empathy
performance. To explore empathic difficulties in real life, it is important to use instruments that take the inter-
personal perspective into account.

© 2019 Published by Elsevier B.V.
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1. Introduction

Empathy is commonly defined as the ability to share and understand
the emotional states of others (Eisenberg and Miller, 1987; Elliott et al.,
2011). It is an interpersonal phenomenon, based on the interaction
partment of Clinical Psychology
1/2, 9712 TS Groningen, the

Donkersgoed).
between the personwho is empathizing and the personwhose affective
state is being shared or inferred (Zaki et al., 2008). This process involves
thedetection andperception ofmultimodal social cues that are dynamic
and rapidly changing (Zaki and Ochsner, 2009).

Most studies on empathy differentiate between two aspects: affec-
tive and cognitive empathy (Michaels et al., 2014; Horan et al., 2015)
which are integrated while being experienced (Ofir-Eyal et al., 2014).
Affective empathy is hypothesized to be based on shared circuits in
the brain: when seeing other people feel something, the same areas in
the brain are activated as when feeling something yourself (Keyser
and Gazzola, 2006). This makes it possible to empathize with others
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in an intuitive, unconscious manner. Cognitive empathy is a more con-
scious form of empathy and can be seen as the ability to explicitly inter-
pret the thoughts and feelings of others (Blair, 2005; Frith and Frith,
2008).

Research has shown that both affective (Bonfils et al., 2016) and
cognitive aspects (Sparks et al., 2010; Smith et al., 2012; Savla et al.,
2013) of empathy are impaired in people with schizophrenia and def-
icits in empathy are associated with poor social functioning (Smith
et al., 2012; Michaels et al., 2014; Abramowitz et al., 2014) in this
group.

This has most commonly been measured using self-rating question-
naires. Onewidely used instrument is the Interpersonal Reactivity Index
(IRI; Davis, 1983) with two subscales considered to measure cognitive
empathy and two subscales measuring affective empathy. A more re-
cently developed and potentially more valid (Michaels et al., 2014;
Horan et al., 2015) instrument, the Questionnaire of Cognitive and
Affective Empathy (QCAE; Reniers et al., 2011), was developed from
items of several existing self-report measures whose structure and
validity was validated in healthy individuals as well as schizophrenia
patients (Horan et al., 2015). In addition to the self-report question-
naires, performance-based tasks have been developed and used tomea-
sure empathy, for example the Reading the Mind in the Eyes Task
(RMET; Baron-Cohen et al., 2001) and the Faux Pas Task (Stone et al.,
1998; Baron-Cohen et al., 1999).

It has been argued that these measurement instruments do not cap-
ture the dynamic process of empathy verywell. Empathy appears to cen-
ter around an ongoing interaction between the perceiver and the person
whose affective state is being shared, not amomentary judgement by the
perceiver alone (Zaki and Ochsner, 2009). Therefore it is debatable if
measurement instruments with static cues such as a picture of a set of
eyes (e.g., RMET), let alone questionnaires, can fully capture complex
real-life empathy.

Instruments that try to account for this problem are for example
the PEERS (Performance of Empathic Expression Rating Scale;
Gagen et al., 2017) and the EAT (Empathic Accuracy Task; Aan het
Rot and Hogenelst, 2014; Zaki et al., 2008). The PEERS uses role-
play to measure empathy while the EAT measures empathy by ask-
ing participants (‘perceivers’) to continuously rate emotionally
charged autobiographical stories described by ‘targets’ and pre-
sented in video clips; the extent to which a perceiver's rating of a
target's emotions matches the target's rating of their own emotions
is transformed into an empathic accuracy score for each perceiver/
target combination.

As empathy not only depends on the perceiver but also on the char-
acteristics of the target, the EAT allows for the assessment of the role of
characteristics of the target, such as gender and expressivity as well as
the valence of the story.

A first study using the EAT in a group of 30 patients with schizo-
phrenia found an impairment in empathic accuracy in patients in com-
parison to a group of 22 healthy controls. Patients benefited less from
the expressiveness of the targets than controls (Lee et al., 2011). This
study found no significant correlation between the EAT and the IRI
in patients, indicating a distinction between empathic accuracy and
self-judgement of empathy. This distinction between objective and
subjective measures of empathy was confirmed by Horan et al.
(2015), who found no correlation between EAT vs IRI and EAT vs
QCAE.

The aims of the present studywere 1) to assess dynamic empathy by
using the EAT in schizophrenia patients in replication of Lee et al.
(2011), but in a larger sample and using the Dutch version of the EAT
(Aan het Rot and Hogenelst, 2014); 2) to assess the moderating role of
the target's gender and expressivity and the valence of the story on
EAT performance and 3) to assess the correlation between EAT scores
and scores on two commonly used empathymeasurement instruments
namely the IRI and theQCAE (in replication of Lee et al., 2011 andHoran
et al., 2015) and the Faux Pas Task.
2. Methods

2.1. Participants

Ninety-three people with a diagnosis of schizophrenia or
schizoaffective disorder according to DSM IV criteria (American Psychi-
atric Association, 2000) were included (for demographics see Table 1).
Part of this groupwas recruited froma randomized controlled trial to in-
vestigate the effect of a new metacognitive therapy (n = 70) (Van
Donkersgoed et al., 2014). Participants in this trial had to demonstrate
impaired metacognition for inclusion, which was determined with
four screening questions concerning metacognition. Participants who
did not meet this inclusion criterion were approached and included in
the current study as well (n = 23). All patients were recruited from
six mental health care institutions in the Netherlands (GGZ Friesland,
GGZ Drenthe, University Medical Centre Groningen, Lentis, Yulius, and
Dimence). Exclusion criteria were: a current psychotic episode (PANSS
positive symptoms average N 4), IQ b 70, age b 18, not being able to
give informed consent, medication change in the 30 days prior to as-
sessment and comorbid neurological disorder. Diagnosiswas confirmed
using the Mini International Neuropsychiatric Interview (M.I.N.I.;
Sheehan et al., 1998).

The comparison group consisted of 41 peoplewho reported they had
never received a psychiatric diagnosis. They were recruited by adver-
tisements on social media and with posters in the local area.

2.2. Instruments

2.2.1. General measures

2.2.1.1. Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987). To
assess symptoms, this structured interview consisting of thirty items
was conducted by raters who had attended a 2-day training course at
the local hospital. Participants would only receive a certificate when
the group reached an interrater reliability of 0.80.

The items fall into three subscales: positive symptoms (Cronbach's
alphaα=0.72), negative symptoms (α=0.77) and general symptoms
(α=0.80) andwere rated on a scale from one to seven. The Cronbach's
alpha for the total scale was 0.88.

2.2.1.2. M.I.N.I. Plus (Sheehan et al., 1998). Diagnosis according to the
DSM-IV-TR criteria was confirmed with this structured interview. The
interview is divided into 26 sections; each section concerns a diagnostic
category. For this assessment we used the sections on psychotic disor-
ders, depression and bipolar disorder and substance abuse.

2.2.2. General cognition

2.2.2.1. Dutch Adult Reading Test (DART; Schmand et al., 1991). The DART
tests the pronunciation of irregularly spelledwords and is used to deter-
mine premorbid intelligence.

2.2.2.2. Trailmaking Test A&B (TMT; Reitan and Wolfson, 1985). The TMT
provides information on visual search, scanning, mental flexibility
speed of processing and executive functions. It is part of the Halstead–
Reitan Battery. The TMT consists of two parts. Part A requires an individ-
ual to draw lines sequentially connecting 25 encircled numbers distrib-
uted on a sheet of paper. Task requirements are similar for Part B except
the person must alternate between numbers and letters (e.g., 1, A, 2, B,
3, C, etc.). The final score is determined by subtracting the time to com-
plete task A from the time it took to complete task B, with higher scores
indicating lower cognition (Tombaugh, 2004).

2.2.2.3. Digit Symbol Test (part of the Wechsler Adult Intelligence Scale;
Wechsler, 1995). This test evaluates the recognition and recoding of vi-
sual information. The test consists of several rows of paired boxes



Table 1
Demographic variables.

Variable Patients (n = 93) Comparison group (n = 41) X2/t

Gender (% male) 67 78 X2 = 5.69 (p = 0.06)
Handedness (% right) 88 93 X2 = 0.62 (p = 0.43)
Level of education mean (sd) 4.77 (1.31) 5.22 (0.94) X2 = 9.57 (p = 0.14)b

Age in years mean (sd) 41 (11) 41 (13) t = 0.09 (p = 0.93)
Diagnosis schizophrenia 64

Schizoaffective disorder 29

Variable Mean, sd (min–max)

Number of hospital admissions 3, 2.5 (0−12)
Illness duration in years 13, 9.7 (0–38)
Age first psychosis 24, 8.5 (12–52)
Number of psychotic episodes 3, 3.5 (1−20)
PANSS Total 62.96 (30−102)a

PANSS Positive 15.11 (7–31)
PANSS Negative 15.80 (7–29)
PANSS General 32.82 (16–56)

a Corresponds with a Clinical Global Impression (CGI; Guy, 1976) of moderately ill (Leucht et al., 2005).
b df = 5.
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with a digit in the top box and an empty space in the box below. At the
top of the page is shownwhich symbols are paired to the digits. The par-
ticipant has to fill in as many symbols in the empty boxes within 90 s.
2.2.3. Empathy measures

2.2.3.1. Empathic Accuracy Task (EAT). Tomeasure empathic accuracywe
used a Dutch version of the EAT developed by Zaki et al. (2008). This in-
strument is considered tomeasure cognitive empathy. A shorter version
than the original Dutch task (described by Aan het Rot and Hogenelst,
2014)was used, this was necessary to keep the total assessment battery
under 2 h. The original task was shortened by selecting four out of the
twenty original videos. Participants were required to continuously rate
the valence (positive-negative) of the videos in which a target tells a
personal story, using a turning device. In line with previous EAT studies,
ratings of the participants are linked to the target's own ratings using
Pearson correlations, leading to an index of empathic accuracy. Level
of expressivity of the targets is based on their score on the Berkeley Ex-
pressivity Questionnaire (BEQ; Gross et al., 1995), a self-report
questionnaire.
2.2.3.2. Interpersonal Reactivity Index (IRI; Davis, 1983). The IRI is a ques-
tionnaire intended tomeasure self-reported empathy and consists of 28
statements. The participant has to indicate whether the statement ap-
plies to him/her on a six point Likert scale. The four subscales of the
IRI are Perspective Taking (α = 0.54), Fantasy (α = 0.63), (together
commonly labelled the Cognitive Empathy Scale), Empathic Concern
(α = 0.45) and Personal Distress (α = 0.75) (Affective Empathy),
with higher scores indicating greater self-reported empathy. The
Cronbach's alpha for the total scale was 0.75.
2.2.3.3. Questionnaire of Cognitive and Affective Empathy (QCAE; Reniers
et al., 2011). This self-report questionnaire was recently developed to
measure cognitive and affective empathy using 31 items on a four
point Likert-scale, with higher scores indicating greater self-reported
empathy. The questionnaire consists of five scales: Perspective Taking
and Online Simulation (Cognitive Empathy, α = 0.82) and Emotion
Contagion, Proximal Responsivity and Peripheral Responsivity (Affec-
tive Empathy, α = 0.79). The development of this questionnaire was
based on factor analysis of items from otherwell-known empathy ques-
tionnaires. The QCAE includes six items that also appear on the IRI. The
Cronbach's alpha for the total QCAE was 0.83.
2.3. Procedure

Both patients and the comparison group gave theirwritten informed
consent for the use of their data for research before the assessment took
place. Approval for the assessment of the patients was given by the
local medical ethical committee (number METc2013.124 and
METc2014.279) and for the comparison group by the ethical committee
of Psychology at the University of Groningen (ECP research code: ppo-
013-109). Assessments were conducted by trained assessors with at
least a BSc. in Psychology. Patients were assessed with the MINI Plus
to confirm diagnosis and the PANSS interview to assess symptoms.
Both patients and the comparison group completed the DART, TMT
and DST, the IRI and QCAE and were assessed with the Faux Pas and
the EAT (see Instruments).
2.4. Analysis

Scores on the three measures of cognition were highly
intercorrelated (p b 0.01, see Table S1 and S2 of the Supplement) and
were therefore combined using Z-scores, into one measurement for
general cognition. First the Z-score of each the three measurements
was obtained by distracting the sample mean of the individual scores
and dividing the outcomes with the standard deviation of the sample.
Then the Z-scores of the three instruments where added and divided
by three to get the final Z-score.

Differences between groups on general cognition were assessed
using a t-test. The EAT data were analyzed using multilevel models
and the maximum likelihood method with perceiver and target added
as random effects. EAT scores were originally computed using correla-
tions between perceiver and target ratings but transformed to Fisher z
scores prior to analysis. Cohen's d values were computed as an indicator
of effect sizes for main effects. The first model tested for overall group
differences between patients and the comparison group (group =
level 2 predictor). Subsequent models examined whether the valence
of the videos, the gender of the target, and/or the expressivity of the tar-
get (all level 1 predictors) moderated the main result.

Independent-samples t-testswith a two-tailed significance level of p
b 0.05 were performed to assess the differences between groups on the
other empathy measures. Scores on the subscales of the QCAE were
combined into an Affective subscale (Emotion Contagion + Proximal
Responsivity + Peripheral Responsivity) and a Cognitive Subscale (Per-
spective Taking + Online Simulation). As most previous studies do not
collapse the subscales of the IRI into one subscale for Cognitive Empathy
and Affective Empathy (Michaels et al., 2014; Reniers et al., 2011) we
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Fig. 1. Comparison of the mean Fisher z transformed EA scores for the lower and higher
scoring targets on the Berkeley Expressive Scale (BEQ) in patients vs comparison group.

Table 2
Differences between groups on empathy.

Variable Comparison group
(n = 41)

Patients
(n = 93)

t-Statistic

Mean (sd) Mean (sd)

IRI Total 55.32 (12.53) 61.65 (13.83) 2.51 (p = 0.01)b

IRI Perspective Taking 16.90 (4.76) 16.45 (4.86) 0.50 (p = 0.62)
IRI Fantasy 13.20 (5.51) 13.81 (5.53) 0.59 (p = 0.56)
IRI Empathic Concern 16.61 (3.77) 17.82 (4.52) 1.50 (p = 0.14)
IRI Personal Distress 8.61 (4.50) 13.57 (5.33) 5.20 (p = 0.0001)b

QCAE Total 90.37 (9.47) 87.85 (11.16) 1.26 (p = 0.21)
QCAE Cognitive empathy 57.79 (6.93) 54.78 (8.42) 2.00 (p = 0.05)a

QCAE Affective empathy 32.59 (4.78) 33.06 (5.01) −0.52 (p = 0.61)
Faux Pas Cognitive 4.36 (0.76) 4.01 (1.08) −1.48 (p = 0.14)
Faux Pas Affective 2.31 (1.26) 2.26 (1.65) −0.25 (p = 0.81)
EAT score (mean across
video clips)

0.52 0.34 7.71 (p = 0.007)b

IRI = Interpersonal Reactivity Index, QCAE = Questionnaire of Cognitive and Affective
Empathy, EAT = Empathic Accuracy Task.

a Significant at 0.05 level.
b Significant at 0.01 level.
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decided to look at the subscales independently. Mann-Whitney tests (p
b 0.05 two-tailed) were performed to examine the differences on not
normally distributed scales.

Pearson correlations were calculated between the person-level
mean EAT scores and the other empathy instruments scores.

3. Results

3.1. Demographics and general cognition

No differences were found between patients and the comparison
group on the demographic variables (see Table 1).

Scores on the three measures of general cognition (DART, TMT and
DST, see instruments) were available for 88 patients and 18 people in
the comparison group. The three measures correlated highly (p b 0.01,
see Tables S1 and S2 of the Supplement) and were therefore combined
into one cognition measure, using Z-scores. First the Z-score of each the
three measurements was obtained by distracting the sample mean of
the individual scores and dividing the outcome with the standard devi-
ation of the sample. Then the Z-scores of the three instruments where
added and then divided in three. Differences between groups were sig-
nificant (t = 2.74; p = 0.0072). Differences in empathic accuracy be-
tween participants with and without cognition scores were not
significant (healthy group: F = 0.53, p = 0.47; patient group: F =
3.89, p = 0.06).

3.2. Empathic Accuracy Task

Themean Fisher Z transformed EA score for patients was 0.83 (SD=
0.72, min = −1.60, max = 1.98) and for the comparison group the
mean Fisher Z transformed EA score was 1.16 (SD = 0.51, min =
−0.23, max = 2.22). The mean correlation across all participants was
0.38with a range from−1.00 to 1.00. Themean correlations for patients
and controls were 0.34 and 0.52, respectively. The overall difference be-
tween the two groups, analyzed using Fisher z scores rather than corre-
lations (see Section 2.4)was significant, F(1,114)=7.71, p=0.006 d=
0.52.

A secondmultilevel analysis was performed to examine clip valence
as a potentialmoderator. Themain effect of groupwas still significant (F
(1,114)= 5.83, p= 0.02, d= 0.45). Themain effect of valence was also
significant (F(1,112) = 188.00, p = 0.001, d = 2.59) and revealed that
positive video clips were easier to rate (mean correlation: 0.69) than
negative clips (mean correlation: 0.17). However, the interaction be-
tween group and valence was not significant (F(1,112) = 0,13, p =
0.72) indicating that the observed group difference was not moderated
or confounded by the valence of the videos.

A third multilevel analysis was performed to examine target gender
of the target as a potential moderator. A main effect for group was still
found (F(1,114) = 7.78, p = 0.007, d = 0.52). There was no significant
effect for gender (F(1,113)=0.38, p=0.54, d=0.12).Moreover, as the
interaction between group and gender was also not significant (F
(1,113) = 0.45, p = 0.50), group difference were not moderated by
the gender of the target.

A final multilevel analysis was performed to enter target expressiv-
ity as a potential moderator. Again, the main effect for group remained
significant, F(1,114) = 4.61, p = 0.03, d = 0.40. Significant effects for
Expressivity, F(1,385) = 120.58, p = 0.0001, d = 1.12, and the group
by expressivity interaction, F(1,385) = 7.23, p = 0.008, were found as
well. Follow-up testing revealed that the group difference in empathic
accuracy was not significant for targets with lower expressivity (t
(385) = −0.16, p = 0.87, d = 0.02). The group difference was signifi-
cant for videos of targets with higher expressivity (t(385) = 3.71, p =
0.0002, d = 0.38) with patients scoring lower on empathic accuracy
than the comparison group (see Fig. 1).

In summary, patients were found to have lower empathic accuracy
than controls. This group difference was specifically found for video
clips that were relatively easy for controls, but apparently remained
hard for patients.

3.3. Differences between groups on IRI, QCAE and Faux Pas

Regarding the IRI, differences between groups were found for the
Personal Distress scale (t = −5.20, p = 0.0001), with the patient
group outperforming the comparison group. No significant differences
were found between groups on the Fantasy, Empathic Concern and
Perspective Taking subscales (see Table 2).

No significant group difference was found for Total QCAE or QCAE
Affective Empathy. However a difference was found for the Cognitive
Empathy Scale, primarily due to a difference on the Perspective Taking
(PT) scale (t = 2.41, p = 0.02); there was no significant difference on
the Online Simulation scale (t = 1.00, p = 0.32). Patients scored
lower (mean 28.28, sd 5.38) than the comparison group (mean 30.4,
sd 4.03) on PT.

No significant differences between groups were found on the Faux
Pas Cognitive or Affective Scales.

3.4. Correlations among empathy measures

The EAT did not significantly correlatewith the cognitive or affective
subscales of the IRI and the QCAE as shown in Table 3. All subscales of
the IRI and QCAE correlated with each other with two exceptions: the
IRI subscales Personal Distress and Empathic Concern (considered to
be Affective Empathy measures) did not correlate significantly with



Table 3
Pearson correlations in patient sample between QCAE, IRI, EAT and Time Use.

QCAE-C QCAE-A IRI-PT (C) IRI-F (C) IRI-EC (A) IRI-PD (A) FP-C FP-A EAT

QCAE-C 1 0.31b −0.27b 0.10 −0.12 0.08 0.07 −0.11 0.17
QCAE-A 1 −0.23b −0.36b −0.26b −0.31b 0.04 0.10 −0.11
IRI-PT (C) 1 0.37 b 0.56b 0.33b −0.12 0.08 0.01
IRI-F (C) 1 0.36b 0.43b 0.12 −0.09 0.16
IRI-EC (A) 1 0.46b −0.07 −0.02 0.09
IRI-PD (A) 1 0.01 −0.19a 0.05
EAT 0.18 1

QCAE-C=QCAE cognitive scale, QCAE-A=QCAE affective scale; IRI-PT= IRI Perspective Taking, IRI-F= IRI Fantasy, IRI-EC= IRI Empathic Concern, IRI-PD= IRI Personal Distress; EAT=
Empathic Accuracy Task.

a p b 0.05.
b p b 0.01.
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the QCAE cognitive scale. The Faux Pas cognitive and affective scale only
correlated with each other.

4. Discussion

To capture empathy as a complex social process, involving dynamic
cues in the interaction between perceiver and the person whose affec-
tive state is being shared (Zaki and Ochsner, 2009; Lee et al., 2011),
we used the Dutch version of the Empathic Accuracy Task (EAT) in a
large sample of schizophrenia patients. We compared EAT scores of pa-
tients to a healthy comparison group and assessed the correlation of the
EAT with three other widely used empathy measurements.

Results indicate reduced overall empathic accuracy performance in
patients in comparison to healthy individuals, indicating that findings
of previous studies (Lee et al., 2011; Horan et al., 2015) hold cross-
culturally. The valence of the stories or the gender of the target had no
influence on this result, but the expressivity of the target did. With
less expressive targets, the schizophrenia patients and the comparison
group scored similarly low on empathic accuracy. In contrast, with
more expressive targets, the comparison group performed better on
empathic accuracy than the patients. Patients apparently benefit less
from the expressiveness of more expressive persons. A previous study
with a smaller participant group using the English version of the EAT
found the same result (Lee et al., 2011).

Impairments in emotion recognition in people with schizophrenia
can possibly explain this effect. Patients with schizophrenia experience
problems in reading facial expressions (Kohler et al., 2010) and recog-
nizing emotional prosody (Leitman et al., 2005; Petkova et al., 2014;
Feingold et al., 2016). Healthy people benefit from explicit emotional
cues in expressive persons and patients may miss these cues. They
have less information to base their estimation of the emotional state
of the other on, leading to mistakes in social judgement and poorer so-
cial functioning. This is supported by recent studies of Karpouzian et al.
(2016, 2017), in which ‘high functioning’ individuals with schizophre-
nia showed preserved facial affect perception compared to individuals
with ‘low functioning’ schizophrenia. Further research is necessary to
determine if problems in empathic accuracy are based on problems in
basic emotion recognition.

The current study found differences in cognitive empathy on the
self-report measures between groups, as did previous studies (Smith
et al., 2012; Michaels et al., 2014; Horan et al., 2015).

In line with other studies (Achim et al., 2011; Singh et al., 2011;
Michaels et al., 2014; Horan et al., 2015) we did not find consistent ev-
idence for decreased affective empathy in schizophrenia. The Personal
Distress scale of the IRIwas the only scale presenting a significant differ-
ence between the groups,with higher scores for the patient group. It has
been discussed that this scale assesses self-oriented feelings of anxiety
rather than other-oriented processes involved in empathy (Batson
et al., 1991) and does not represent affective empathy (Zaki and
Ochsner, 2012; Michaels et al., 2014).

These questionnaires did not correlatewith EAT performance,which
is in line with other studies with schizophrenia patients (Horan et al.,
2015) and in multiple healthy samples (Levenson and Ruef, 1992;
Ickes et al., 1990; Zaki et al., 2008). It seems that these questionnaires
do not measure the same aspects of empathy as the EAT, as they mea-
sure one's own view of one's empathic abilities, which can be distorted.
Insight is impaired inmany peoplewith schizophrenia (see for latest re-
view: Elowe and Conus, 2016). It is possible that the view of schizophre-
nia patients of their own empathic performances is not accurate.
Furthermore, self-reportmeasurements are prone to different biases in-
cluding intrusive symptoms biases, cognitive status biases and values
and social comparison biases (McGurk et al., 2000; Hendryx et al.,
2001; Bromley and Brekke, 2010; Patterson et al., 2001). Additionally,
the Faux Pas task did not correlate with the questionnaires or the EAT,
possibly measuring yet another aspect of empathy.

Taken together, it may be best to see empathy as a multi-faceted
construct encompassing multiple overlapping domains including the
basic interpretation of emotional cues, the dynamic integration of
these cues, affective and cognitive pathways and trait empathy as mea-
sured with self-report questionnaires. To understand empathic difficul-
ties, it is important to account for these different aspects, especially the
gap between one's belief and one's performance in empathy (Devlin
et al., 2014; Zaki et al., 2008). It is possible that more basic elements un-
derlying empathy are impaired in patients with schizophrenia, while
their subjective experience of empathy does not change. Future re-
search is necessary to identify the distinctions and overlap between
the elements of the empathy construct. In addition, to understand em-
pathic difficulties in real life, it is important to take an interpersonal per-
spective of the construct. Understanding the empathic difficulties
among persons with schizophrenia that affect their social well-being
(Ofir-Eyal et al., 2014) as well as their possible benefits from psycho-
therapy (Hasson-Ohayon et al., 2017) will allow to better tailor inter-
ventions to improve empathy.

The current study has several limitations. Data on general cognition
was only available for half of the healthy participants. The performance
of patients on the EAT might be influenced by problems with sustained
attention or motor abilities, reflecting attention or motor problems in-
stead of problems in empathy. Furthermore, the expressivity of the tar-
gets was determined with a self-report questionnaire. It is possible that
one's own view of one's expressivity is distorted. A more objective way
ofmeasuring this would have been to let an expert or independent rater
determine the expressivity of the target. However, this is time consum-
ing, and Aan het Rot and Hogenelst (2014) show that targets generally
rate their own expressivity accurately.

Furthermore, most schizophrenia patients in this study used anti-
psychotic medication. It is not clear if the use of medication has any in-
fluence on empathic accuracy; more information needs to come from
further studies on empathy in people with first onset psychosis who
do not use medication. It must also be noted that we defined empathy
in this study as ‘the accurateness in which someone can understand an-
other person's feelings’. We did not measure empathy in the sense of
‘care for the other’. Furthermore, the performance of patients on the
EAT might be influenced by problems with sustained attention or
motor abilities, reflecting attention or motor problems instead of
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problems in empathy. However, no differences on general cognition be-
tween groups were found and a previous study on empathic accuracy
found that patients tracked a dynamically moving non-social visual
stimulus with high accuracy (Lee et al., 2011).

5. Conclusion

Individuals with schizophrenia benefit less from the emotional ex-
pressivity of other persons than healthy individuals, which contributes
to their impaired empathic accuracy. The lack of correlation between
the EAT and the questionnaires suggests a discrepancy between subjec-
tively experienced empathy and actual empathy performance. To un-
derstand empathic difficulties of people with schizophrenia in real life,
it is important to take a dynamic, interpersonal perspective of the con-
struct. The Empathic Accuracy Test can be a useful instrument to mea-
sure empathy in an ecologically valid way.

Conflict of interests
The authors declare that they have no conflicts of interests.

Contributors
Authors RD and GHMP conceived and designed the study. Author RD wrote the first

draft of themanuscript. AuthorMRundertook the statistical analysis. Author GHMPsuper-
vised the writing process. Authors RD SJ MR LW PHL IH-O AA and GHM wrote the final
paper. All authors contributed to and have approved the final manuscript.

Funding body agreements and policies
No funding body agreements.

Acknowledgements
The authors would like to thank all participants for their participation and involved

mental health care organizations for their cooperation.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.schres.2019.03.024.

References

Aan het Rot, M., Hogenelst, K., 2014. The influence of affective empathy and autism spec-
trum traits on empathic accuracy. PLoS One 9 (6), e98436.

Abramowitz, A.C., Ginger, E.J., Gollan, J.K., Smith, M.J., 2014. Empathy, depressive symp-
toms, and social functioning among individuals with schizophrenia. Psychiatry Res.
216 (3), 325–332.

Achim, A.M., Ouellet, R., Roy, M., Jackson, P.L., 2011. Assessment of empathy in first-
episode psychosis and meta-analytic comparison with previous studies in schizo-
phrenia. Psychiatry Res. 90 (1), 3–8.

American Psychiatric Association, 2000. Diagnostic and Statistical Manual of Mental Dis-
orders. fourth ed. Text Revision, Washington, DC.

Baron-Cohen, S., O'Riordan, M., Stone, V., Jones, R., Plaisted, K., 1999. Recognition of faux
pas by normally developing children and children with Asperger syndrome or
high-functioning autism. J. Autism Dev. Disord. 29 (5), 407–418.

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., Plumb, I., 2001. The Reading the Mind
in the Eyes Test revised version: a studywith normal adults, and adults with Asperger
syndrome or high-functioning autism. J. Child Psychol. Psychiatry Allied Discip. 42,
241–251.

Batson, C.D., Batson, J.G., Slingsby, J.K., Harrell, K.L., Peekna, H.M., Todd, R.M., 1991. Em-
pathic joy and the empathy-altruism hypothesis. J. Pers. Soc. Psychol. 61, 413–426.

Blair, R.J., 2005. Responding to the emotions of others: dissociating forms of empathy
through the study of typical and psychiatric populations. Conscious. Cogn. 14 (4),
698–718.

Bonfils, K.A., Lysaker, P.H., Minor, K.S., Salyers, M.P., 2016. Affective empathy in schizo-
phrenia: a meta-analysis. Schizophr. Res. 175 (1–3), 109–117.

Bromley, E., Brekke, J.S., 2010. Assessing function and functional outcome in schizophre-
nia. Behavioral Neurobiology of Schizophrenia and Its Treatment. Springer, Berlin
Heidelberg, pp. 3–21.

Davis, M.H., 1983. Measuring individual differences in empathy: evidence for a multidi-
mensional approach. J. Pers. Soc. Psychol. 44 (1), 113.

Devlin, H.C., Zaki, J., Ong, D.C., Gruber, J., 2014. Not as good as you think? Trait positive
emotion is associated with increased self-reported empathy but decreased empathic
performance. PLoS One 9 (10), e110470.

Eisenberg, N., Miller, P.A., 1987. The relation of empathy to prosocial and related behav-
iors. Psychol. Bull. 101 (1), 91–119.

Elliott, R., Bohart, A.C., Watson, J.C., Greenberg, L.S., 2011. Empathy. Psychotherapy. 48,
43–49.
Elowe, J., Conus, P., 2016. Much ado about everything: a literature review of insight in first
episode psychosis and schizophrenia. Eur. Psychiatry 39, 73–79.

Feingold, D., Hasson-Ohayon, I., Laukka, P., Vishne, T., Dembinsky, Y., Kravets, S., 2016.
Emotion recognition deficits among persons with schizophrenia: beyond stimulus
complexity level and presentation modality. Psychiatry Res. 240, 60–65.

Frith, C.D., Frith, U., 2008. Implicit and explicit processes in social cognition. Neuron. 60
(3), 503–510.

Gagen, E.C., Gibson, C.M., Elliott, T.L., Smedley, K.L., Jarskog, L.F., Pedersen, C.A., Penn, D.L.,
2017. Are social skill and empathy separable constructs? A psychometric evaluation
of a new role-play assessment of empathy for individuals with schizophrenia.
J. Exp. Psychopathol. 8 (2), jep-050715.

Gross, J.J., John, O.P., Richards, J., 1995. Berkeley Expressivity Questionnaire. EdwinMellen
Press.

Guy, W. (Ed.), 1976. ECDEU Assessment Manual for Psychopharmacology. MD: US De-
partment of Heath, Education, and Welfare Public Health Service Alcohol, Drug
Abuse, and Mental Health Administration, Rockville.

Hasson-Ohayon, I., Kravetz, S., Lysaker, P.H., 2017. The special challenges of psychother-
apy with persons with psychosis: intersubjective metacognitive model of agreement
and shared meaning. Clin. Psychol. Psychother. 24 (2), 428–440.

Hendryx, M., Dyck, D.G., McBride, D., Whitbeck, J., 2001. A test of the reliability and valid-
ity of the Multnomah Community Ability Scale. Community Ment. Health J. 37 (2),
157–168.

Horan, W.P., Reise, S.P., Kern, R.S., Lee, J., Penn, D.L., Green, M.F., 2015. Structure and cor-
relates of self-reported empathy in schizophrenia. J. Psychiatr. Res. 66-67, 60–66.

Ickes, W., Stinson, L., Bissonnette, V., Garcia, S., 1990. Naturalistic social cognition: em-
pathic accuracy in mixed-sex dyads. J. Pers. Soc. Psychol. 59, 730–742.

Karpouzian, T.M., Alden, E.C., Reilly, J.L., Smith, M.J., 2016. High functioning individuals
with schizophrenia have preserved social perception but not mentalizing abilities.
Schizophr. Res. 171 (1–3), 137–139.

Karpouzian, T.M., Schroeder, M.P., Abram, S.V., Wanar, H., Alden, E.C., Eack, S.M.,
Csernansky, J.G., Smith, M.J., 2017. Neural correlates of preserved facial affect percep-
tion in high functioning schizophrenia. Psychiatry Res. Neuroimaging 266, 83–85.

Kay, S.R., Fiszbein, A., Opler, L.A., 1987. The positive and negative syndrome scale (PANSS)
for schizophrenia. Schizophr. Bull. 13 (2), 261–276.

Keyser, C., Gazzola, V., 2006. Towards a unifying neural theory of social cognition. Prog.
Brain Res. 156, 379–401.

Kohler, C.G., Walker, J.B., Martin, E.A., Healey, K.M., Moberg, P.J., 2010. Facial emotion
perception in schizophrenia: a meta-analytic review. Schizophr. Bull. 36 (5),
1009–1019.

Lee, J., Zaki, J., Harvey, P.O., Ochsner, K., Green, M.F., 2011. Schizophrenia patients are im-
paired in empathic accuracy. Psychol. Med. 41 (11), 2297–2304.

Leitman, D.I., Foxe, J.J., Butler, P.D., Saperstein, A., Revheim, N., Javitt, D.C., 2005. Sensory
contributions to impaired prosodic processing in schizophrenia. Biol. Psychiatry 58
(1), 56–61.

Leucht, S., Kane, J., Kissling,W., Hamann, J., Etschel, E., Engel, R., 2005. Clinical implications
of Brief Psychiatric Rating Scale scores. Br. J. Psychol. 187 (4), 366–371.

Levenson, R.W., Ruef, A.M., 1992. Empathy: a physiological substrate. J. Pers. Soc. Psychol.
63 (2), 234–246.

McGurk, S.R., Moriarty, P.J., Harvey, P.D., Parrella, M., White, L., Davis, K.L., 2000. The lon-
gitudinal relationship of clinical symptoms, cognitive functioning, and adaptive life in
geriatric schizophrenia. Schizophr. Res. 42 (1), 47–55.

Michaels, T.M., Horan, W.P., Ginger, E.J., Martinovich, Z., Pinkham, A.E., Smith, M.J., 2014.
Cognitive empathy contributes to poor social functioning in schizophrenia: evidence
from a new self-report measure of cognitive and affective empathy. Psychiatry Res.
220 (3), 803–810.

Ofir-Eyal, S., Hasson-Ohayon, I., Kravetz, S., 2014. Affective and cognitive empathy and so-
cial quality of life in schizophrenia: a comparison between a parallel process model
and an integrative meditation model. Psychiatry Res. 220 (1–2), 51–57.

Patterson, T.L., Moscona, S., McKibbin, C.L., Davidson, K., Jeste, D.V., 2001. Social skills per-
formance assessment among older patients with schizophrenia. Schizophr. Res. 48
(2–3), 351–360.

Petkova, E., Lu, F., Kantrowitz, J., Sanchez, J.L., Lehrfeld, J., Scaramello, N., Silipo, G.,
DiCostanza, J., Ross, M., Su, Z., Javitt, D.C., Butler, P.D., 2014. Auditory tasks for assess-
ment of sensory function and affective prosody in schizophrenia. Compr. Psychiatry
55 (8), 1862–1874.

Reitan, R.M., Wolfson, D., 1985. The Halstead-Reitan Neuropsychological Test Battery:
Therapy and Clinical Interpretation. Neuropsychological Press, Tucson.

Reniers, R.L., Corcoran, R., Drake, R., Shryane, N.M., Völlm, B.A., 2011. The QCAE: a Ques-
tionnaire of Cognitive and Affective Empathy. J. Pers. Assess. 93 (1), 84–95.

Savla, G.N., Vella, L., Armstrong, C.C., Penn, D.L., Twamley, E.W., 2013. Deficits in domains
of social cognition in schizophrenia: a meta-analysis of the empirical evidence.
Schizophr. Bull. 39 (5), 979–992.

Schmand, B.A., Bakker, D., Saan, R.J., Louman, J., 1991. De Nederlandse Leestest voor
Volwassenen: een maat voor het premorbide intelligentieniveau. The Dutch Adult
Reading Test: a measure of premorbid intelligence. Tijdschr. Gerontol. Geriatr. 22
(10), 15–19.

Sheehan, D.V., Lecrubier, Y., Sheehan, K.H., Amorim, P., Janavs, J., Weiller, E., Herqueta, T.,
Baker, R., Dunbar, G.C., 1998. The Mini-international Neuropsychiatric Interview
(M.I.N.I): the development and validation of a structured diagnostic psychiatric inter-
view for DSM-IV and ICD-10. J. Clin. Psychiatry 59 (20), 22–33.

Singh, S., Modi, S., Goyal, S., Kaur, P., Singh, N., Bhatia, T., Deshpande, S.N., Khushu, S.,
2011. Functional and structural abnormalities associated with empathy in patients
with schizophrenia: An fMRI and VBM study. J. Biosci. 40 (2), 355–364.

Smith, M.J., Horan, W.P., Karpouzian, T.M., Abram, S.V., Cobia, D.J., Csernansky, J.G., 2012.
Self-reported empathy deficits are uniquely associated with poor functioning in
schizophrenia. Schizophr. Res. 137 (1–3), 196–202.

https://doi.org/10.1016/j.schres.2019.03.024
https://doi.org/10.1016/j.schres.2019.03.024
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0005
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0005
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0010
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0010
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0010
http://refhub.elsevier.com/S0920-9964(19)30118-5/r5015
http://refhub.elsevier.com/S0920-9964(19)30118-5/r5015
http://refhub.elsevier.com/S0920-9964(19)30118-5/r5015
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0015
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0015
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0020
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0020
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0020
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0025
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0025
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0025
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0025
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0030
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0030
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0035
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0035
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0035
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0040
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0040
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0045
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0045
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0045
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0050
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0050
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0055
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0055
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0055
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0060
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0060
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0065
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0065
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0070
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0070
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0075
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0075
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0080
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0080
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0085
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0085
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0085
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0095
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0095
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5000
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5000
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5000
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0105
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0105
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0105
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0110
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0110
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0110
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0115
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0115
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0120
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0120
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0125
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0125
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0125
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0130
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0130
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0135
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0135
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0140
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0140
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0145
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0145
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0145
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0150
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0150
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0155
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0155
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0155
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5005
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5005
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0160
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0160
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0165
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0165
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0165
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0170
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0170
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0170
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0175
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0175
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0175
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0180
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0180
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0180
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0185
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0185
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0185
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0190
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0190
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0195
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0195
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0200
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0200
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0200
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0205
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0205
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0205
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0205
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0210
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0210
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0210
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5020
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5020
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0220
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0220


159R.J.M. van Donkersgoed et al. / Schizophrenia Research 208 (2019) 153–159
Sparks, A., McDonald, S., Lino, B., O'Donnell, M., Green, M.J., 2010. Social cognition, empa-
thy and functional outcome in schizophrenia. Schizophr. Res. 122, 172–178.

Stone, V.E., Baron-Cohen, S., Knight, R.T., 1998. Frontal lobe contributions to theory of
mind. J. Cogn. Neurosci. 10, 640–656.

Tombaugh, T.N., 2004. Trailmaking test A and B: normative data stratified by age and ed-
ucation. Arch. Clin. Neuropsychol. 19 (2), 203–214.

Van Donkersgoed, R.J., De Jong, S., Van der Gaag, M., Aleman, A., Lysaker, P.H., Wunderink,
L., Pijnenborg, G.H., 2014. A manual-based individual therapy to improve metacogni-
tion in schizophrenia: protocol of a multi-center RCT. BMC Psychiatry 14 (1), 27.
Wechsler, D., 1995. Manual for the Wechsler Adult Intelligence Scale. Psychological Corp.
England, Oxford.

Zaki, J., Ochsner, K., 2009. The need for a cognitive neuroscience of naturalistic social cog-
nition. Ann. N. Y. Acad. Sci. 1167, 16–30.

Zaki, J., Ochsner, K.N., 2012. The neuroscience of empathy: progress, pitfalls and promise.
Nat. Neurosci. 15, 675.

Zaki, J., Bolger, N., Ochsner, K., 2008. It takes two: the interpersonal nature of empathic ac-
curacy. Psychol. Sci. 19 (4), 399–404.

http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0230
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0230
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0235
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0235
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0240
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0240
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0245
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0245
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0250
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0250
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0255
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0255
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5010
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf5010
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0260
http://refhub.elsevier.com/S0920-9964(19)30118-5/rf0260

	Measuring empathy in schizophrenia: The Empathic Accuracy Task and its correlation with other empathy measures
	1. Introduction
	2. Methods
	2.1. Participants
	2.2. Instruments
	2.2.1. General measures
	2.2.1.1. Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987)
	2.2.1.2. M.I.N.I. Plus (Sheehan et al., 1998)

	2.2.2. General cognition
	2.2.2.1. Dutch Adult Reading Test (DART; Schmand et al., 1991)
	2.2.2.2. Trailmaking Test A Reitan and Wolfson, 1985)
	2.2.2.3. Digit Symbol Test (part of the Wechsler Adult Intelligence Scale; Wechsler, 1995)

	2.2.3. Empathy measures
	2.2.3.1. Empathic Accuracy Task (EAT)
	2.2.3.2. Interpersonal Reactivity Index (IRI; Davis, 1983)
	2.2.3.3. Questionnaire of Cognitive and Affective Empathy (QCAE; Reniers et al., 2011)


	2.3. Procedure
	2.4. Analysis

	3. Results
	3.1. Demographics and general cognition
	3.2. Empathic Accuracy Task
	3.3. Differences between groups on IRI, QCAE and Faux Pas
	3.4. Correlations among empathy measures

	4. Discussion
	5. Conclusion
	Conflict of interests
	Contributors
	Funding body agreements and policies
	Acknowledgements
	Appendix A. Supplementary data
	References


