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A B S T R A C T

Impairments of social cognition are defined as core features in the pathology of schizophrenia. In a study by
Lehmann and colleagues (2014), patients with schizophrenia have been shown to demonstrate a diminished
capacity to understand others’ emotions (i.e. cognitive empathy), but a preserved ability to share or feel the
emotional states of others (i.e. emotional empathy). Here, we report on an independent replication study in-
vestigating cognitive and emotional empathy in 35 patients with schizophrenia spectrum disorders and a mat-
ched control group, which 1) confirms that patients demonstrate preserved emotional empathy in self-report and
behavioural measurements, and 2) reveals associations between emotional empathy and social anhedonia in
patients.

1. Introduction

The investigation of social cognition in individuals with schizo-
phrenia has a long tradition, with clinical research findings pointing at
marked impairments in abilities that underlie social interaction and
communication, such as Theory of Mind (ToM) processing
(Brüne, 2005) and emotion perception (Penn et al., 2008). Deficits in
social cognition have further been considered as predictive for treat-
ment response and functional outcome in schizophrenia (Fett et al.,
2011). While research on affective ToM processing has extensively in-
vestigated whether patients with schizophrenia are capable of under-
standing others’ emotions (i.e. cognitive empathy), the capacity to share
or feel the emotional states of others (i.e. emotional empathy; see
Reniers et al., 2011) has received less attention (Brüne, 2005; Lehmann
et al., 2014). However, evidence demonstrating a pathology-related
decrease in emotional contagion (Falkenberg et al., 2008) indicates that
patients with schizophrenia show alterations in the subjective experi-
ence of emotions (Bonfils et al., 2016).

In a study by Lehmann et al. (2014), a sample of remitted patients
with schizophrenia completed the Multifaceted Empathy Test (MET;
Dziobek et al., 2008) in order to investigate both cognitive and emo-
tional dimensions of empathy. The results of this study corroborate
previous findings, showing that patients with schizophrenia exhibit
impairments in measures of cognitive empathy (Bora et al., 2009).

Interestingly, however, emotional empathy was unimpaired in patients,
indicating that the capacity to share the emotional states of others
might be relatively unaffected by schizophrenia disorder
(Lehmann et al., 2014). While these results are in line with previous
studies demonstrating preserved emotional responses to affective sti-
muli at the behavioural level (Atoui et al., 2018; Cohen and Minor,
2010), other studies have shown deficits of emotional empathy in pa-
tients with schizophrenia spectrum disorders (Bonfils et al., 2017,
2016). Notably, a meta-analysis by Bonfils et al. (2016) has revealed
large discrepancies between studies using self-report and behavioural
measurements to assess affective empathy.

Thus, independent replication is needed in order to validate the
above findings. Moreover, although previous studies have investigated
the association between empathy and measures of psychopathology
(Lehmann et al., 2014), research addressing the question as to how
empathy-related impairments are associated to social functioning def-
icits in schizophrenia is scarce (Abramowitz et al., 2014; Michaels et al.,
2014). In this brief report, we sought to replicate the findings of
Lehmann et al. (2014) in an independent sample of patients with
schizophrenia spectrum disorders (SSD) to support the rationale of
preserved emotional empathy in schizophrenia. To further explore the
relationship of empathy deficits with social functioning impairments in
schizophrenia, we examined associations between empathy and a re-
duced ability to experience pleasure in social situations (i.e. social
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anhedonia; Chapman et al., 1976).

2. Methods

2.1. Participants

35 patients with a DSM-IV diagnosis of schizophrenia (F20) or
schizoaffective disorder (F25) (SP; Mage = 34.84, SD = 11.03, 12 fe-
male) and 18 healthy controls (HC; Mage = 29.47, SD = 5.21, 10 fe-
male) with no significant differences in age (t(51) = 1.95, p=0.057)
or gender (χ2 = 2.22, p=0.137; see Supplementary Material) were
recruited for the present study. All patients were remitted and the
majority of patients (N=28) was on stable doses of atypical anti-
psychotic medication, and 7 patients did not receive any antipsychotic
medication within two weeks before investigation. We confirmed ab-
sence of mental disorders in the control group with a diagnostic inter-
view revealing no history of psychiatric or neurological disorders.
Education level was assessed with a scale from 1 to 4 coding the dif-
ferent levels of the German educational system (1 = lowest level,
4 = highest level; see Table 1). The study was approved by the local
ethical review board.

2.2. Measures

2.2.1. Empathy
2.2.1.1. Behavioural assessment. The MET has been used to study
cognitive and emotional empathy in psychiatric disorders, including
schizophrenia (Lehmann et al., 2014) and depression (Thoma et al.,
2011). Participants viewed photographs of either positive or negative
emotional situations. For the scale of cognitive empathy (MET-CE),
subjects were instructed to infer the emotional state of the protagonist
by selecting one out of four mental state descriptions. Conversely, for
the scale of emotional empathy (MET-EE), subjects were asked to rate
their tendency to share the emotion on a scale from 0 to 9 (0 = not at
all, 9 = very much). The revised version of the ‘Reading the Mind in the
Eyes’-Test (RME; Baron-Cohen et al., 2001) was administered to assess
an additional behavioural measure for cognitive empathy. Participants
viewed a series of 36 photographs, representing eyes of male and
female actors. Mental state descriptions were presented around each
picture and participants were instructed to select the word that best
described what the person was feeling.

2.2.1.2. Self-report measurements. The Interpersonal Reactivity Index
(IRI; Davis, 1983) with the subscales ‘Empathic concern’, ‘Perspective
Taking’, and ‘Personal Distress’ was implemented to assess empathic
responding. Furthermore, to address the tendency to synchronize with

emotional expressions of others, we applied the Emotional Contagion
Scale (ECS; Doherty, 1997). Values for self-report measures were
missing in seven patients (Mage = 29.97, SD = 11.92).

2.2.1.3. Combined empathy scores. Combined scores of cognitive
empathy (CE) were formed by summarizing z-scores of MET-CE
scores, RME scores and the ‘Perspective Taking’ scale of the IRI.
Combined scores of emotional empathy (EE) were calculated by
summarizing z-scores of MET-EE scores, ‘Empathic Concern’ and
‘Personal Distress’ subscales of the IRI, as well as ECS scores.

2.2.2. Psychopathology and anhedonia
Psychopathology was assessed with the Scale for the Assessment of

Positive and Negative Symptoms (SAPS/SANS; Andreasen, 1984a,
1984b). The ‘Anhedonia’ subscale was used to investigate associations
with clinical anhedonia. Furthermore, self-report social anhedonia was
examined by means of the Scale for Social Anhedonia (Chapman et al.,
1976).

2.2.3. Cognitive functioning
To control for potential confounding effects of cognitive func-

tioning, we implemented a neuropsychological battery. Short-term
memory was assessed with the Corsi Block-Tapping task (Kessels et al.,
2000), executive functions were assessed with the Trail Making Test
(Reitan, 1958) and verbal intelligence was measured with the Multiple
Choice Vocabulary test (Lehrl, 1977). To control the impact of neuro-
cognition in subsequent analyses, a cognitive composite score was
formed by summarizing z-scores of the above measures (Lehmann et al.,
2014).

2.3. Statistical methods

In the current study, group differences were defined by t-tests (two-
sided), and statistical significance was determined at a two-sided
p < 0.05. To control for the impact of group differences in cognition
scores, multivariate analyses of covariance (MANCOVA) were ad-
ministered with cognitive composite scores as a control variable.
Furthermore, in an additional analysis, we combined empathy scores of
cognitive and emotional empathy measures to calculate semipartial
correlations with social anhedonia in the patient sample.

3. Results

3.1. Cognitive empathy: behavioral and self-report

Between-group differences were found for MET-CE scores (positive
emotions: t(51) = 3.43, p=0.001; negative emotions: t(51) = 3.82,
p < 0.001) and RME scores (t(51) = 2.78, p=0.008). Further differ-
ences were revealed for the ‘Perspective Taking’ scale on the IRI (t
(45) = 2.10 p=0.041). Combined scores of CE also revealed between-
group differences (t(45) = 5.17; p < 0.001). All results were confirmed
by MANCOVA, controlling for neurocognition (Table 2).

3.2. Emotional empathy: behavioral and self-report

No significant between-group differences could be observed for
MET-EE scores (positive: t(51) = 0.02, p=0.987; negative: t
(51)=−0.132, p=0.896), ‘Empathic Concern’ (t(45) = 0.48,
p=0.637), ‘Personal Distress’ (t(45)=−1.68, p=0.099), or com-
bined scores of EE (t(44) = 0.08; p=0.936). However, patients re-
ported significantly more emotional contagion with fear (t
(44)=−2.10, p=0.041). All results remained stable after controlling
for neurocognition (Table 2). Control analyses were performed by cal-
culating a three way MANCOVA with diagnosis as independent group
dimension, as well as condition (emotional vs. cognition) and valence
(positive vs. negative) as repeated measures conditions, again

Table 1
Demographic and clinical characteristics of patient and control group.

Patients (n=35)
Mean [SD]

Controls (n=18)
Mean [SD]

p

Age (years) 34.84 [11.03] 29.47 [5.21] 0.057
Male/Female 23/12 8/10 0.137
Education Level 2.86 [1.14] 3.89 [0.32] <0.001*
Neurocognition
Corsi Block Task 5.69 [1.08] 5.72 [1.02] 0.906
MWTB 29.51 [3.60] 32.33 [2.60] 0.005*
Trail Making Test (TMT-B-

TMT-A)
48.60 [43.00] 32.79 [20.23] 0.147

Cognition Composite Score −0.04 [0.60] 0.10 [0.43] 0.386
Psychopathology
Social Anhedonia 0.33 [0.20] 0.22 [0.15] 0.041*
SAPS 10.37 [10.53]
SANS 8.91 [9.64]
Years of Illness 10.82 [9.35]

⁎ p < 0.05.
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controlling for neurocognition. The results revealed a main effect of
condition (F=957.290; p < 0.001; ŋp2 = 0.950) as well as an inter-
action of condition and group, indicating differential expression of the
two factors in schizophrenia (F=10.29; p=0.002; ŋp2= 0.171; see
Table S1 in supplemental material).

3.3. Associations of empathy with psychopathology and anhedonia

Between-group differences could be revealed for social anhedonia (t
(46) = 2.10; p=0.041). Semipartial correlational analyses (covariate:
neurocognition) revealed that combined EE scores were significantly
related to self-report social anhedonia in the patient group (r
(25)=−0.57, p=0.002) .1 SANS anhedonia was related to emotional
empathy for positive emotions in the MET (r(32)= −0.40, p=0.018).
No significant relationship between combined CE scores and social
anhedonia could be revealed in the patient group (r(25)= −0.08,
p=0.668). Furthermore, no significant correlation of combined CE
with SANS anhedonia (r(32) = 0.16, p=0.405) was detected. No
significant associations of combined EE or CE scores was observed with
symptom scores on SAPS (cognitive: r(25) = 0.19, p=0.335; emo-
tional: r(25) = 0.25, p=0.217) or SANS (cognitive: r(25) = 0.10,
p=0.616; emotional: r(25) = 0.02, p=0.907).

4. Discussion

In this independent replication study, we corroborate findings by
Lehmann et al. (2014), demonstrating impaired cognitive, but pre-
served emotional empathy in patients with SSD within both beha-
vioural and self-report measures. These results are in line with previous
studies pointing at preserved affective responses to emotional stimuli in
patients with schizophrenia (Cohen and Minor, 2010) and remain stable
after controlling for cognitive functioning. Our results replicate the

finding that patients with SSD might be more prone to synchronize with
negative emotions of others, as indicated by higher emotional con-
tagion for fear (Falkenberg et al., 2008; Lehmann et al., 2014). Notably,
the results of the current study additionally revealed an association of
social anhedonia with multidimensional measures of emotional em-
pathy in both the patient and control group. These results extent pre-
vious findings pointing at associations between psychopathology and
empathy (Falkenberg et al., 2008), and give rise to the assumption that
impairments in emotional empathy might be specifically related to
social functioning deficits in schizophrenia. Based on the ongoing de-
bates surrounding reproducibility in psychological science
(Simons, 2014), the current findings establish an important contribu-
tion to the scientific literature on empathy in schizophrenia disorder by
implementing systematic and independent replication. Furthermore,
our results underscore the importance of a more detailed investigation
of empathy deficits in patients with schizophrenia by highlighting the
relationship of these impairments with clinically relevant variables of
social functioning, such as social anhedonia.

Nevertheless, some constraints limit the interpretation of the results
discussed above. First, in the current study, we included patients across
the schizophrenia spectrum, considering patients with both schizo-
phrenia and schizoaffective disorder. While this approach has been
used in a large number of previous studies (Bora, 2017), some in-
vestigations point towards systematic differences in cognitive impair-
ments across these two diagnostic entities (Fiszdon et al., 2007). Fur-
thermore, a possible limitation might be that our groups differ in levels
of education. However, in the current study, we use composite cogni-
tive scores to control for the influence of neurocognition. Last, recent
studies have revealed discrepancies in studies using behavioural or self-
report measurements to assess empathy (Bonfils et al., 2016). While we
use a multidimensional assessment of empathy in the current study,
future studies should consider testing for systematic differences be-
tween measurement methods.

Table 2
(Multivariate) analyses of covariance ((M)ANCOVA) for the Multifaceted Empathy Test (MET), Interpersonal Reactivity Index (IRI), Emotional Contagion Scale
(ECS), ‘Reading the Mind in the Eyes’- Test (RME), and combined scores for cognitive and emotional empathy (CE/EE) in patients and controls.

Patients (n=35) Mean [SD] Controls (n=18) Mean [SD] Factor: Group Covariate: Cognition Effect size (ŋp
2)

MANCOVA 1 F[4;47] 4.19⁎⁎ 1.64 0.26
Post-hoc ANOVA F[1;50]
MET cognitive empathy
Positive valence 14.77 [2.64] 17.11 [1.64] 10.64⁎⁎ 4.36* 0.18
Negative valence 14.43 [2.28] 16.76 [1.37] 13.38⁎⁎ 4.55* 0.21
MET emotional empathy
Positive valence 5.35 [1.59] 5.34 [1.17] 0.00 0.05 <0.01
Negative valence 5.33 [1.49] 5.28 [1.05] 0.02 0.01 <0.01
MANCOVA 2 F[3;42] 3.08* 0.28 0.18
Post-hoc ANOVA F[1;44]
IRI empathic concern 13.72 [2.45] 14.06 [2.10] 0.25 0.16 0.01
IRI perspective taking 13.59 [2.90] 15.22 [1.99] 4.45* 0.02 0.10
IRI personal distress 12.21 [3.30] 10.72 [2.22] 2.56 0.70 0.06
MANCOVA 3 F[2;43] 2.49* 0.38 0.24
Post-hoc ANOVA F[1;43]
ECS happiness 3.88 [0.84] 4.24 [0.42] 3.00 0.80 0.07
ECS love 3.61 [0.96] 4.00 [0.59] 2.39 0.05 0.05
ECS fear 3.33 [0.76] 2.89 [0.59] 4.27* 0.01 0.09
ECS anger 3.24 [0.77] 2.89 [0.71] 2.40 0.16 0.05
ECS sadness 3.29 [0.94] 3.45 [0.69] 0.50 0.13 0.01
ANCOVA F[1;51]
RME score 23.45 [3.94] 26.50 [3.42] 7.94* 0.39 0.14
MANCOVA 4 F[2;42] 15.50⁎⁎ 1.45 0.43
Post-hoc ANOVA F[1;43]
Combined CE score −0.28 [0.59] 0.53 [0.39] 24.53⁎⁎ 1.76 0.37
Combined EE score −0.00 [0.77] 0.02 [0.49] 0.10 0.09 <0.01

⁎ p < 0.05.
⁎⁎ p < 0.01.

1 See Supplemental Material for intercorrelations among variables of emo-
tional and cognitive empathy in patients and controls.
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