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a b s t r a c t

This study examined additive and interactive effects of callous unemotional (CU) traits and autism
spectrum disorders (ASD) symptoms in relation to trait empathy, in boys with oppositional defiant
disorder (ODD) or conduct disorder (CD). Participants were 49 boys with ODD/CD, aged between 7–12
years. Boys completed a questionnaire measure of empathic sadness and a broader questionnaire
measure of affective and cognitive empathy. Parents and teachers reported on CU traits, and parents
reported on ASD symptoms. In agreement with predictions, results reveal a negative association between
CU traits and empathic sadness, particularly strong for ODD/CD boys with low levels of ASD symptoms.
Results also reveal a negative association between ASD symptoms and cognitive empathy. Findings
suggest that CU traits and ASD symptoms are associated with distinct empathy deficits with poor em-
pathic sadness being more typical of CU traits than ASD symptoms.

& 2016 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Lack of empathy is a core feature of callous unemotional (CU)
traits. CU traits are closely related to the interpersonal-affective
dimension of adult psychopathy, and identify a particular severe
and violent subgroup of individuals with oppositional defiant
disorder (ODD) and conduct disorder (CD; for a review see Frick
et al. (2013)). Research suggests that ODD/CD individuals with CU
traits are impaired in affective empathy (sharing others’ emotions)
rather than cognitive empathy (understanding others’ emotions;
Blair, 2013; Blair et al., 2014). This impairment has been linked to
amygdala dysfunction, potentially reducing emotional respon-
siveness (Blair, 2013) and/or attention (White et al., 2012) to an-
other person's distress.

Lack of empathy is also a defining feature of autism spectrum
disorders (ASD; Baron-Cohen et al., 1985). Individuals with ASD
show persistent deficits in social interactions and communication
together with rigid and repetitive behavior (APA, 2013). Empathy
problems in ASD seem to be related to aspects of cognitive
rved.
empathy rather than affective empathy (Blair, 2005). The social
deficits that characterize ASD have been explained by deficits in
Theory of Mind (ToM; Baron-Cohen et al., 1985). ToM is con-
ceptually linked to cognitive empathy (Baron-Cohen and Wheel-
wright, 2004), and involves the ability to understand that people
have mental states, such as thoughts, believes and desires that are
different to one's own (Baron-Cohen et al., 1985). Multiple studies
have demonstrated that individuals with ASD indeed have deficits
in aspects of cognitive empathy (for reviews see Boucher (2012),
Hill and Frith (2003)).

Some behavioral overlap exists between CU traits and ASD, as
both are linked to disruptive behaviors (Frick et al., 2013; Kaat and
Lecavalier, 2013) and reduced empathic responsiveness (APA,
2013). Accordingly, it seems important to account for both con-
ditions while studying associated empathy deficits. Until now, only
four studies have done this in clinical samples. Two studies have
compared empathic profiles in boys with severe conduct problems
and CU traits, ASD, and controls, revealing distinct profiles: boys
with CU traits showed less affective empathy, whereas boys with
ASD showed less cognitive empathy (Jones et al., 2010; Schwenck
et al., 2012). One study compared profiles of aggressive ASD male
adolescents with high or low CU traits (Rogers et al., 2006). Both
groups showed impaired cognitive empathy, those with CU traits
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also showed impairments in aspects of affective empathy. The
fourth study examined additive and interactive effects of CU traits
and ASD symptoms in relation to empathy in ODD/CD boys and
girls between 3 and 9 years of age (Pasalich et al., 2014). Findings
revealed negative associations between CU traits and affective
empathy and negative associations between ASD symptoms and
cognitive empathy. Rather unexpected, higher CU traits were also
related to lower levels of cognitive empathy, and a ‘double hit’ of
high CU traits and high ASD symptoms tended to predict the
lowest levels of affective empathy. Starting from the work of Ro-
gers and colleagues (2006), Pasalich and colleagues (2014) took
these results to suggest that high levels of both CU traits and ASD
symptoms may be associated with serious conduct problems and
therefore also with low levels of affective empathy. Yet, based on
studies suggesting that ASD individuals are actually quite sensitive
(Schwenck et al., 2012), perhaps even overly sensitive to another
person's distress (Smith, 2008), ASD symptoms might as well be
expected to confound the “true” relationship between CU traits
and affective empathy. If so, antisocial individuals with high levels
of CU traits may show particularly low levels of affective empathy
at low rather than high levels of ASD symptoms. By lack of em-
pirical evidence we can only speculate about the role of ASD
symptoms in the relationship between CU traits and affective
empathy.

The aim of this study is to investigate additive and interactive
effects of CU traits and ASD symptoms in relation to trait empathy
in a clinical sample of ODD/CD boys. To the best of our knowledge
this study tests the effects for the first time in boys with ODD/CD
between 7 and 12 years of age. To examine the unique relationship
between CU traits and empathic sadness, the current study in-
cludes a measure of empathic sadness in addition to broader
measures of affective and cognitive empathy. Starting from the
hypothesis that children with CU traits are selectively less emo-
tionally responsive to distress cues (fear and sadness; Blair, 2013),
we expect to find inverse relationships between CU traits and af-
fective empathy, in particular with empathic sadness. Based on the
hypothesis that children with ASD are poor in ToM (Baron-Cohen
et al., 1985), we expect to find an inverse association between ASD
symptoms and cognitive empathy. By lack of evidence we cannot
formulate strong hypotheses about interaction effects. The work of
Pasalich and colleagues (2014) suggests that the lowest levels of
affective empathy could be expected in boys who have high levels
of CU traits and ASD symptoms. By contrast, there is reason to
expect lowest levels of affective empathy in ODD/CD boys high on
CU traits but particularly low on ASD symptoms because ASD
symptoms may confound the “true” association between CU traits
and affective empathy.
2. Method

This study was approved by the Medical Ethical Committee of
Leiden University Medical Centre (LUMC), and parents gave writ-
ten consent prior to participation according to the declaration of
Helsinki.

2.1. Participants

An initial group of 56 ODD/CD boys aged between 7–12 years
were recruited via clinical health centers (n¼21) and special
education schools (n¼35) in the Netherlands. The presence of
ODD or CD, as set out by the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV-TR, APA, 2000), was determined by the
parent-version of the Diagnostic Interview Schedule for Children
(DISC-IV; Dutch version; Ferdinand and Van der Ende, 2002). A
researcher in clinical child psychopathology carried out the
interview. Exclusion criteria for the sample included estimated
intelligence quotient (IQ) below 70 (n¼2), or no data on IQ (n¼3).
Estimated IQ was assessed by Dutch versions (Kort et al., 2005) of
the subtests Block Design and Vocabulary of the Wechsler In-
telligence Scale for Children (WISC-III; Wechsler, 1991) adminis-
tered by trained students. The subtests have a correlation of 0.90
with the full-scale intelligence quotient (Sattler, 1992). Two boys
were additionally excluded from the sample because of no data on
CU traits (n¼1) or ASD symptoms (n¼1).

Our sample obtained 49 boys with ODD (n¼32) or CD (n¼17)
with a mean age of 10.28 (SD¼1.31). All boys had an estimated IQ
in the normal range (M¼96.51, SD¼13.01; range 74–129). Co-
morbidity included attention deficit hyperactivity disorder (ADHD;
n¼36), anxiety (n¼32) and depression (n¼8). Mean raw ASD
symptoms, measured with the Social Responsiveness Scale (SRS;
Constantino and Gruber, 2005), are listed in Table 1. In total, 18
boys scored in the clinical range, 18 in the subclinical range, and 13
in the normal range of ASD symptoms. To verify ODD/CD diag-
noses, we checked aggressive and externalizing problem behavior
using the Dutch versions of the Child Behavior Checklist (CBCL/6–
18) and Teacher Report Form (TRF/6–18; Verhulst and Van der
Ende, 2013) completed by parents and teachers, respectively. All
boys scored in the clinical range of aggressive (T465) and ex-
ternalizing problem behavior (T460) on the CBCL and TRF.
Twenty-three boys used psycho-pharmalogical treatment: 21 used
psycho-stimulants, one used anti-psychotics, and one used both.
There were no differences between boys with or without psycho-
pharmalogical treatment on main study variables. Table 1 includes
descriptive characteristics of the sample.

2.2. Measures

2.2.1. Dispositional empathy
All boys completed the Empathy Index for Children and Ado-

lescents (IECA; Bryant, 1982) and the Basic Empathy Scale (BES;
Jolliffe and Farrington, 2006). Affective empathy was assessed
using the 7-item empathic sadness scale of the IECA (De Wied
et al., 2007), which reflects emotional responsiveness to another
person's sadness (e.g., ‘Seeing a (girl/boy) cry makes me feel like
crying’) and the 11-item affective empathy scale of the BES, which
reflects emotional responsiveness to a broader range of emotions
(e.g., ‘Other people's feelings do not affect me’). Cognitive empathy
was assessed using the 9-item cognitive empathy scale of the BES
(e.g., ‘I can often understand how people are feeling even before
they tell me’). The original binary (yes/no) response format was
employed for the IECA and a 5-point Likert scale for the BES.
Consequently, a sum-score was calculated for the IECA scale (range
0–7) and mean scores for the BES scales (range 1–5). Higher scores
on all scales represented higher levels of dispositional empathy.
Correlations between empathic sadness and affective empathy and
both scales of the BES were significantly positive. Correlation be-
tween empathic sadness and cognitive empathy (BES) was mar-
ginally significant (Table 2). Sufficient psychometric properties
have been found in previous studies for the empathic sadness
scale of the IECA (De Wied et al., 2007) and both scales of the BES
(Jolliffe and Farrington, 2006). In the current study internal con-
sistency was good for the empathic sadness scale (α¼0.80) and
acceptable for the affective (α¼0.77) and cognitive (α¼0.72)
subscales of the BES.

2.2.2. CU traits and Impulsivity/Conduct Problems
Parents and teachers completed the Dutch version (De Wied

et al., 2014) of the Antisocial Process Screening Device (APSD; Frick
and Hare, 2001) designed to measure psychopathic tendencies in
children and adolescents. The scale includes three subscales: CU,
narcissism and impulsivity. A 3-point Likert scale was used.



Table 2
Bivariate correlations between main study variables.

1 2 3 4 5

1. CU
2. ASD 0.21
3. I/CP 0.53nn �0.15
4. Empathic sadness �0.23 0.03 �0.00
5. Affective empathy �0.08 0.05 �0.06 0.47nn

6. Cognitive empathy 0.02 �0.28† 0.29n 0.26 0.45nn

Note. CU¼callous unemotional traits; ASD¼autism spectrum disorders symptoms;
I/CP¼ impulsivity/conduct problems.
npo0.05. nnpo0.01, two-tailed.
†po0.05, one-tailed.

Table 3
CU traits and ASD symptoms in relation to empathic sadness (IECA).

Step 1 Step 2 Step 3

β R2Δ β R2Δ β R2Δ

I/CP �0.08 0.07 0.13 0.08 0.08 0.10*

Cognitive empathy 0.28 0.28 0.29

Table 1
Sample characteristics.

ODD/CD boys (n¼49)

M SD

APSD
CU 6.86 (2.29)
I/CP 14.47 (3.97)

SRS
Total ASD 74.08 (29.28)
Low ASD 38.46 (8.85)
Moderate ASD 69.11 (8.88)
Severe ASD 104.78 (17.10)

CBCL
Externalizing 67.61 (8.88)
Aggressive behavior 71.20 (10.63)

TRFa

Externalizing 64.69 (9.68)
Aggressive behavior 67.67 (12.87)

IECA
Empathic sadness 2.84 (2.05)

BES
Affective empathy 3.00 (0.77)
Cognitive empathy 3.54 (0.74)

Note. APSD¼Antisocial Personality Screening Device; CU¼callous unemotional
traits; I/CP¼ impulsivity/conduct problems; SRS¼Social Responsiveness Scale;
ASD¼autism spectrum disorders symptoms; CBCL¼Child Behavior Checklist;
TRF¼Teacher Report Form; IECA¼Empathy Index for Children and Adolescents;
BES¼Basic Empathy Scale.

a n¼45.
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Following manual instructions, we combined parent and teacher
ratings by taking the highest rated score on each item (Frick and
Hare, 2001). We calculated a sum-score for the 6-item CU scale
(range 0–12). Because the 7-item narcissism and 5-item im-
pulsivity scales were highly correlated (r¼0.53, po0.001), we
combined the scales to create an impulsivity/conduct problems (I/
CP) scale (range 0–24) (Frick and Hare, 2001). Higher scores re-
presented higher levels of CU traits and I/CP. Correlation between
the CU and I/CP scale was significantly positive (Table 2). Sufficient
psychometric properties have previously been found for the Dutch
version of the APSD (De Wied et al., 2014). In the current study,
internal consistency was acceptable for I/CP (α¼0.73) but poor for
CU (α¼0.58). Poor internal consistency has more often been found
for the CU scale (Pardini et al., 2003), and in this study the scale
revealed good concurrent validity by showing a strong positive
association with the externalizing scale of the TRF (r¼0.52,
po0.001).

2.2.3. ASD symptoms
Parents completed the Dutch version (Roeyers et al., 2011) of

the SRS (Constantino and Gruber, 2005). The SRS has 65 items and
a 3-point response format measuring ASD symptoms. We used the
total-score of all 65 items (range 0�195), with higher scores re-
presenting higher levels of ASD symptoms. The SRS has shown
good psychometric properties in both community (Constantino
and Todd, 2003) and clinical samples (Constantino et al., 2003). In
the current study internal consistency was good for the total scale
(α¼0.93).

2.2.4. Statistical analyses
Separate hierarchical multiple regression analyses were con-

ducted with empathic sadness (IECA), affective empathy (BES), and
cognitive empathy (BES) as outcome variables. In step 1, we en-
tered I/CP as a control variable because we were specifically in-
terested in the association between CU traits and ASD symptoms
with empathic tendencies. Because affective and cognitive em-
pathy are related constructs (Hoffman, 2000), as supported by
their positive correlations (see Table 2), we controlled for cognitive
empathy when empathic sadness and affective empathy were the
outcome variables. We also controlled for affective empathy (BES)
when cognitive empathy was the outcome variable. In step 2, we
entered CU traits and ASD symptoms as main effects. In step 3, we
entered the product term CU traits X ASD symptoms to examine
interactive effects. Because of potential lack of power due to our
small sample size, we re-analyzed our data with bootstrap ana-
lyses by drawing 1000 resamples from our original sample using
Statistical Package Software for the Social Sciences (SPSS) 22. For a
95% confidence interval 1000 resamples are recommended (Da-
vison and Hinkley, 1997). Prior to analyses variables were stan-
dardized (M¼0; SD¼1). We dismantled significant interactions by
testing whether slopes differed significantly from zero at low (�1
SD), mean (M) and high (þ1 SD) levels of ASD symptoms (Hayes
and Matthes, 2009). Analyses were repeated while controlling for
ADHD and anxiety as assessed with the DISC-IV. Probabilities of all
tests were two-tailed, except in regressions testing for main effects
of CU traits and ASD symptoms, as earlier research consistently
found negative links between CU traits and ASD symptoms and
affective and cognitive empathy, respectively. Significance level
0.05 was used in all tests.
CU �0.34† �0.34n

ASD 0.20 0.15
CUXASD 0.32n

Note. I/CP¼ impulsivity/conduct problems; CU¼callous unemotional traits;
ASD¼autism spectrum disorders symptoms.

n po0.05, two-tailed.
† po0.05, one-tailed.
3. Results

Table 1 includes the means and standard deviations for all
variables. Table 2 includes the bivariate correlations between the
main study variables.
3.1. IECA: Empathic sadness

Table 3 shows that after controlling for I/CP and cognitive
empathy, the association between CU traits and empathic sadness
was significantly negative. ASD symptoms were not significantly
associated with empathic sadness. Interestingly, the interaction
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Fig. 1. Interaction between callous unemotional (CU) traits and autism spectrum
disorders (ASD) symptoms predicting empathic sadness.

Table 5
CU traits and ASD symptoms in relation to cognitive empathy (BES).

Step 1 Step 2 Step 3

β R2Δ β R2Δ β R2Δ

I/CP 0.32n 0.31nnn 0.32n 0.07 0.33n 0.01
Affective empathy 0.47nnn 0.48nnn 0.51nnn

CU �0.06 �0.06
ASD �0.24† �0.22†

CUXASD �0.12

Note. I/CP¼ impulsivity/conduct problems; CU¼callous unemotional traits;
ASD¼autism spectrum disorders symptoms.
npo0.05. nnpo0.01. nnnpo0.001, two-tailed.
†po0.05, one-tailed.
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between CU traits and ASD symptoms was significant, R2¼0.26, F
(5, 43)¼2.95, p¼0.022. At mean (B¼�0.34, p¼0.047) to low
(B¼�0.70, p¼0.003) levels of ASD symptoms the association
between CU traits and empathic sadness was significantly nega-
tive. The association was not significant at high levels of ASD
symptoms (B¼0.03, p¼0.901). Model's adjusted R2 was 0.17 re-
presenting a medium effect size. Bootstrap analyses supported
significant main effect of CU traits (B¼�0.34, SE¼0.15, boot-
strapped SE¼0.17 and lower limit of 90% CI¼�0.63 because of
one-sided test) and interaction effect between CU traits and ASD
symptoms (B¼0.37, SE¼0.15, bootstrapped SE¼0.18% and 95%
CI¼0.01–0.75) demonstrating limited biases between estimates.
The interaction effect remained significant after controlling for
ADHD (β¼�0.16, n.s.) and anxiety (β¼0.16, n.s.), R2¼0.29, F
(7,41)¼2.37, p¼0.040, adjusted R2¼0.17. Fig. 1 visualizes the in-
teractive effect by plotting simple slopes at low (�1 SD), mean (M)
and high (þ1 SD) levels of ASD symptoms.

3.2. BES: Affective empathy

Table 4 shows that after controlling for I/CP and cognitive
empathy, CU traits and ASD symptoms were not associated with
affective empathy. The interaction between CU traits and ASD
symptoms was marginally significant, R2¼0.33, F(5, 43)¼4.15,
p¼0.004 (total model). However, further analyses revealed no
significant slopes at low (B¼�0.29, p¼0.187), mean (B¼�0.03,
p¼0.856) or high (B¼0.23, p¼0.292) levels of ASD symptoms.
Bootstrap analyses also revealed neither significant main effects
nor a significant interaction. The results remained the same after
controlling for ADHD (β¼�0.09, n.s.) and anxiety (β¼0.36,
p¼ .016), R2¼0.42, F(7, 41)¼4.17, p¼0.002.

3.3. BES: Cognitive empathy

Table 5 shows that after controlling for I/CP and affective em-
pathy, there was no association between CU traits and cognitive
Table 4
CU traits and ASD symptoms in relation to affective empathy (BES).

Step 1 Step 2 Step 3

β R2Δ β R2Δ β R2Δ

I/CP �0.21 0.25nn �0.18 0.03 �0.21 0.05
Cognitive empathy 0.52nnn 0.56nnn 0.56nnn

CU �0.03 �0.03
ASD 0.19 0.15
CUXASD 0.23

Note. I/CP¼ impulsivity/conduct problems; CU¼callous unemotional traits;
ASD¼autism spectrum disorders symptoms.
npo0.01. nnnpo0.001, two-tailed.
empathy. The association between ASD symptoms and cognitive
empathy was significantly negative, R2¼0.38, F(4, 44)¼6.60,
po0.001. Model's adjusted R2 was 0.32 representing a medium to
large effect size. Interaction between CU traits and ASD symptoms
was not significant. Bootstrap analyses supported significant main
effect of ASD symptoms demonstrating limited bias between es-
timates (B¼�0.24, SE¼0.13, bootstrapped SE¼0.14 and lower
limit of 90% CI¼�0.45 because of one-sided test). Main effect of
ASD symptoms remained after controlling for ADHD (β¼�0.03, n.
s.) and anxiety (β¼�0.01, n.s.), R2¼0.38, F(6, 42)¼4.21, p¼0.002,
adjusted R2¼0.29.
4. Discussion

This study investigated additive and interactive effects of CU
traits and ASD symptoms in relation to trait empathy in ODD/CD
boys between 7 and 12 years of age. In line with predictions, we
found an inverse association between CU traits and empathic
sadness. The negative association between CU traits and the
broader measure of affective empathy was not significant, how-
ever. The finding is consistent with theory and research (Blair,
2013; Blair et al., 2014) demonstrating that ODD/CD children with
CU traits are particularly less responsive to another person's
distress.

As predicted, we also found an inverse association between
ASD symptoms and cognitive empathy, though the association was
weak. The inverse association is consistent with studies revealing
impaired cognitive trait empathy in ASD adolescents (e.g., Mazza
et al., 2014; Pouw et al., 2013) and studies showing ToM deficits in
ASD (Boucher, 2012), as literature suggests that ToM and cognitive
empathy are closely linked constructs (Baron-Cohen and Wheel-
wright, 2004).

Interestingly, ASD symptoms moderated the relationship be-
tween CU traits and aspects of affective empathy, significantly for
empathic sadness (IECA) and marginally significant for affective
empathy (BES). Hence, in contrast to findings obtained by Pasalich
and colleagues (2014), our findings suggest that CU traits are in-
versely related to empathic sadness at low levels of ASD symptoms
(not high). We offer four explanations to account for these differ-
ential findings. First, the interaction reported by Pasalich and
colleagues (2014) was found for affective empathy, whereas our
interaction was found for empathic sadness. However, given the
considerable overlap between affective empathy and empathic
sadness, we believe that other methodological differences be-
tween the studies offer more substantial explanations. Second, this
study has a multi-informant design with parent and teacher re-
ports of CU traits, parent reports of ASD symptoms and self-re-
ports of empathy. This implies that our findings cannot be attrib-
uted to single reporter bias. This bias cannot be ruled out for the
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findings of Pasalich and colleagues (2014), as acknowledged by the
authors in the discussion of their study's limitations. Third, as
previously mentioned, we used self-reports of empathy, whereas
Pasalich and colleagues (2014) used parent-reports. There is evi-
dence for low parent-child agreement regarding empathic beha-
vior of the child (Sánchez-Pérez et al., 2014), potentially leading to
differential findings. Low parent-child agreement may not be
surprising as both may judge empathic behavior in different
contexts. Furthermore, parents have to infer inner states from
apparent behavior, while the children have to reflect on their own
behavior. Last, but not least, different from the sample of Pasalich
and colleagues (2014), our sample included boys meeting DSM-IV
criteria for ASD (n¼11). It has been suggested that ASD individuals
are hyper responsive to other's feelings (Smith, 2008), as evi-
denced by their self-reported overstrung reactions (Rogers et al.,
2007) and increased autonomic arousal to another's distress
(Järvinen et al., 2015). Potential false positives for CU traits at high
levels of ASD could thus confound the inverse relationship between
CU traits and affective empathy. Accordingly, it is quite under-
standable to find lowest levels of empathic sadness in ODD/CD boys
high on CU traits but low on ASD symptoms and to find no asso-
ciation in ODD/CD boys high on CU traits and ASD symptoms. In
sum, these four differences can explain differential findings be-
tween the research of Pasalich and colleagues (2014) and our study.

Our study has some limitations. First, the CU subscale had low
reliability. Low reliability, however, has a downward bias on
parameter estimates (Furr and Bacharach, 2008). The effects
therefore found in this study might have been stronger, but not
weaker, if a more reliable measure had been available. Second, we
used a small sample with limited statistical power. Third, self-re-
port measures of empathy could have contaminated our findings,
especially with regard to cognitive empathy in boys with ODD/CD
and co-occurring ASD symptoms. There is evidence to suggest that
children with disruptive behavior disorders have poor self-refer-
ential abilities (Pardini et al., 2006), and poor self-referential
abilities, in turn, are found to be associated with poor mentalizing
abilities in adults with ASD (Lombardo et al., 2007). In the current
study, therefore, ODD/CD children with high levels of ASD symp-
toms may have had problems reporting on their empathic ex-
periences without being aware of these problems.

In sum, findings suggest that CU traits and ASD symptoms are
associated with distinct empathy deficits, and that poor empathic
sadness is more typical of CU traits than ASD symptoms. Future stu-
dies should build up on our study by trying to replicate results with
state measures of empathy that also assess underlying mechanisms of
empathy-related responding in ODD/CD children and adolescents.
Conflict of interests

None.
Acknowledgments

This study was supported by grant 056–21-010 funded by the
Netherlands Organization for Scientific Research (NWO) awarded
to Hanna Swaab, Minet de Wied and Stephanie van Goozen. We
thank all participants for participating in the study.
References

American Psychiatric Association (APA), 2000. Diagnostic and Statistical Manual of
Mental Disorders, Fourth edition. American Psychiatric Association, Wa-
shington, DC, Text revision.
American Psychiatric Association (APA), 2013. Diagnostic and Statistical Manual of
Mental Disorders, Fifth edition. American Psychiatric Association, Arlington,
VA.

Baron-Cohen, S., Wheelwright, S., 2004. The empathy quotient: an investigation of
adults with Asperger syndrome or high functioning autism, and normal sex
differences. J. Autism Dev. Disord. 34, 163–175.

Baron-Cohen, S., Leslie, A.M., Frith, U., 1985. Does the autistic child have a “theory of
mind”? Cognition 21, 37–46.

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

Blair, R.J.R., 2013. The neurobiology of psychopathic traits in youths. Nat. Rev.
Neurosci. 14, 786–799.

Blair, R.J.R., Leibenluft, E., Pine, D.S., 2014. Conduct disorder and callous-unemo-
tional traits in youth. N. Engl. J. Med. 371, 2207–2216.

Boucher, J., 2012. Putting theory of mind in its place: psychological explanations of
the socio-emotional-communicative impairments in autistic spectrum dis-
order. Autism 16, 226–246.

Bryant, B.K., 1982. An index of empathy for children and adolescents. Child Dev. 53,
413–425.

Constantino, J.N., Todd, R.D., 2003. Autistic traits in the general population: a twin
study. Arch. Gen. Psychiatry 60, 524–530.

Constantino, J.N., Gruber, C.P., 2005. Social Responsiveness Scale (SRS). Western
Psychological Services, Los Angeles, CA.

Constantino, J.N., Davis, S.A., Todd, R.D., Schindler, M.K., Gross, M.M., Brophy, S.L.,
Metzger, L.M., Shoushtari, C.S., Splinter, R., Reich, W., 2003. Validation of a brief
quantitative measure of autistic traits: comparison of the social responsiveness
scale with the autism diagnostic interview-revised. J. Autism Dev. Disord. 33,
427–433.

Davison, A.C., Hinkley, D.V., 1997. Bootstrap Methods and their Application. Cam-
bridge University Press, New York, NY.

De Wied, M., Van der Baan, H., Raaijmakers, Q., De Ruiter, C., Meeus, W., 2014.
Factor structure and construct validity of the Dutch version of the Antisocial
Process Screening Device. J. Psychopathol. Behav. Assess. 36, 84–92.

De Wied, M., Maas, C., Van Goozen, S., Vermande, M., Engels, R., Meeus, W., Mat-
thys, W., Goudena, P., 2007. Bryant's empathy index: a closer examination of its
internal structure. Eur. J. Psychol. Assess. 23, 99–104.

Ferdinand, R.F., Van der Ende, J., 2002. NIMH-DISC-IV: Diagnostic Interview Sche-
dule for Children (Authorized Dutch Version). Erasmus MC/Sophia Kinderzie-
kenhuis, Rotterdam.

Frick, P.J., Hare, R.D., 2001. Antisocial Process Screening Device (APSD). Multi-
Health Systems, Toronto.

Frick, P.J., Ray, J.V., Thornton, L.C., Kahn, R.E., 2013. Can callous-unemotional traits
enhance the understanding, diagnosis, and treatment of serious conduct problems
in children and adolescents? A comprehensive review. Psychol. Bull. 140, 1–57.

Furr, R.M., Bacharach, V.R., 2008. Psychometrics: An Introduction. Sage Publica-
tions, California.

Hayes, A.F., Matthes, J., 2009. Computational procedures for probing interactions in
OLS and logistic regression: SPSS and SAS implementations. Behav. Res.
Methods 41, 924–936.

Hill, E.L., Frith, U., 2003. Understanding autism: insights from mind and brain.
Philos. Trans. R. Soc. B: Biol. Sci. 358, 281–289.

Hoffman, M.L., 2000. Empathy and Moral Development: Implications for Caring and
Justice. Cambridge University Press, New York.

Järvinen, A., Ng, R., Crivelli, D., Neumann, D., Grichanik, M., Arnold, A.J., Lai, P.,
Trauner, D., Bellugi, U., 2015. Patterns of sensitivity to emotion in children with
Williams syndrome and autism: relations between autonomic nervous system
reactivity and social functioning. J. Autism Dev. Disord. 45, 2594–2612.

Jolliffe, D., Farrington, D.P., 2006. Development and validation of the Basic Empathy
Scale. J. Adolesc. 29, 589–611.

Jones, A.P., Happé, F.G.E., Gilbert, F., Burnett, S., Viding, E., 2010. Feeling, caring,
knowing: different types of empathy deficit in boys with psychopathic ten-
dencies and autism spectrum disorder. J. Child Psychol. Psychiatry 51,
1188–1197.

Kaat, A.J., Lecavalier, L., 2013. Disruptive behavior disorders in children and ado-
lescents with autism spectrum disorders: a review of the prevalence, pre-
sentation, and treatment. Res. Autism Spectr. Disord. 7, 1579–1594.

Kort, W., Schittekatte, M., Dekker, P.H., Verhaege, P., Compaan, E.L., Bosmans, M.,
Vermeir, G., 2005. Manual Wechsler Intelligence Scale for Children–Dutch
Edition (WISC-III-NL), Third ed. Hartcourt Test Publishers/Nederlands Instituut
voor Psychologen, Amsterdam.

Lombardo, M.V., Barnes, J.L., Wheelwright, S.J., Baron-Cohen, S., 2007. Self-refer-
ential cognition and empathy in autism. PLoS One 2 (9), 1–11.

Mazza, M., Pino, M.C., Mariano, M., Tempesta, D., Ferrara, M., De Berardis, D., Ma-
sedu, F., Valenti, M., 2014. Affective and cognitive empathy in adolescents with
autism spectrum disorder. Front. Hum. Neurosci. 8, 1–6.

Pardini, D.A., Lochman, J.E., Frick, P.J., 2003. Callous/unemotional traits and social-
cognitive processes in adjudicated youths. J. Am. Acad. Child Adolesc. Psy-
chiatry 42, 364–371.

Pardini, D.A., Barry, T.D., Barth, J.M., Lochman, J.E., Wells, K.C., 2006. Self-perceived
social acceptance and peer social standing in children with aggressive-dis-
ruptive behaviors. Soc. Dev. 15, 46–64.

Pasalich, D.S., Dadds, M.R., Hawes, D.J., 2014. Cognitive and affective empathy in
children with conduct problems: additive and interactive effects of callous-
unemotional traits and autism spectrum disorders symptoms. Psychiatry Res.
219, 625–630.

http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref1
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref1
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref1
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref2
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref2
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref2
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref3
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref3
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref3
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref3
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref4
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref4
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref4
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref5
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref5
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref5
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref5
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref6
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref6
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref6
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref7
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref7
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref7
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref8
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref8
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref8
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref8
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref9
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref9
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref9
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref10
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref10
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref10
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref11
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref11
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref12
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref12
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref12
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref12
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref12
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref12
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref13
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref13
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref14
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref14
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref14
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref14
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref15
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref15
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref15
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref15
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref16
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref16
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref16
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref17
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref17
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref18
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref18
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref18
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref18
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref19
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref19
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref20
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref20
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref20
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref20
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref21
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref21
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref21
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref22
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref22
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref23
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref23
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref23
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref23
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref23
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref24
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref24
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref24
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref25
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref25
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref25
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref25
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref25
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref26
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref26
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref26
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref26
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref27
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref27
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref27
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref27
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref28
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref28
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref28
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref29
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref29
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref29
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref29
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref30
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref30
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref30
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref30
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref31
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref31
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref31
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref31
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref32
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref32
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref32
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref32
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref32


J. Pijper et al. / Psychiatry Research 245 (2016) 340–345 345
Pouw, L.B.C., Rieffe, C., Oosterveld, P., Huskens, B., Stockmann, L., 2013. Reactive/
proactive aggression and affective/cognitive empathy in children with ASD. Res.
Dev. Disabil. 34, 1256–1266.

Roeyers, H., Thys, M., Druart, C., De Schryver, M., Schittekatte, M., 2011. Screen-
ingslijst Voor Autismespectrumstoornissen: Handleiding. Hogrefe Uitgevers,
Amsterdam.

Rogers, J., Viding, E., Blair, R.J., Frith, U., Happé, F., 2006. Autism spectrum disorder
and psychopathy: shared cognitive underpinnings or double hit? Psychol. Med.
36, 1789–1798.

Rogers, K., Dziobek, I., Hassenstab, J., Wolf, O.T., Convit, A., 2007. Who cares? Re-
visiting empathy in Asperger syndrome. J. Autism Dev. Disord. 37, 709–715.

Sánchez-Pérez, N., Fuentes, L.J., Jolliffe, D., González-Salinas, C., 2014. Assessing
children's empathy through a Spanish adaptation of the Basic Empathy Scale:
parent's and child's report forms. Front. Psychol. 5, 1–13.

Sattler, J.M., 1992. Assessment of Children, 3rd edition. Jerome M. Sattler Publisher,
San Diego, CA.
Schwenck, C., Mergenthaler, J., Keller, K., Zech, J., Salehi, S., Taurines, R., Romanos,
M., Schecklmann, M., Schneider, W., Warnke, A., Freitag, C.M., 2012. Empathy in
children with autism and conduct disorder: group-specific profiles and devel-
opmental aspects. J. Child Psychol. Psychiatry 53, 651–659.

Smith, A., 2008. The empathy imbalance hypothesis of autism: a theoretical ap-
proach to cognitive and emotional empathy in autistic development. Psychol.
Rec. 59, 273–294.

Verhulst, F.C., Van der Ende, J., 2013. Handleiding ASEBA-Vragenlijsten Voor Leef-
tijden 6 t/m 18 jaar: CBCL/6-18, YSR en TRF. ASEBA Nederland, Rotterdam.

Wechsler, D., 1991. Wechsler Intelligence Scale for Children, Third edition. The
Psychological Corporation, Sant Antonio, TX.

White, S.F., Williams, W.C., Brislin, S.J., Sinclair, S., Blair, K.S., Fowler, K.A., Pine, D.S.,
Pope, K., Blair, R.J., 2012. Reduced activity within the dorsal endogenous or-
ienting of attention network to fearful expressions in youth with disruptive
behavior disorders and psychopathic traits. Dev. Psychopathol. 24, 1105–1116.

http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref33
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref33
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref33
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref33
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref34
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref34
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref34
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref35
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref35
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref35
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref35
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref36
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref36
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref36
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref37
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref37
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref37
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref37
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref38
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref38
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref39
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref39
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref39
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref39
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref39
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref40
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref40
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref40
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref40
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref41
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref41
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref42
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref42
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref43
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref43
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref43
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref43
http://refhub.elsevier.com/S0165-1781(15)30330-9/sbref43

	Callous unemotional traits, autism spectrum disorder symptoms and empathy in boys with oppositional defiant disorder or...
	Introduction
	Method
	Participants
	Measures
	Dispositional empathy
	CU traits and Impulsivity/Conduct Problems
	ASD symptoms
	Statistical analyses


	Results
	IECA: Empathic sadness
	BES: Affective empathy
	BES: Cognitive empathy

	Discussion
	Conflict of interests
	Acknowledgments
	References




