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Deficits in empathy have been considered hallmarks in individuals with autism spectrum
disorders (ASD) but are also considered to underlie antisocial behaviour associated with
individuals with callous unemotional traits (CU). Research has suggested that individuals
with autism spectrum disorders show more difficulties with cognitive empathy, and
that individuals diagnosed with behaviours difficulties, characterised by CU traits and
antisocial behaviour, demonstrate low affective empathy. In the current manuscript we
present findings of two studies. The first study describes the validation of a new stimulus
set developed for the empathic accuracy task, focused on its cognitive component. The
second study compares the performance of 27 adolescents with ASD, 27 age matched
typically developing adolescents and 17 adolescents with behavioural difficulties on the
empathic accuracy task and a self-report measure of empathy. While, no differences
were observed between the three groups across the empathy accuracy task, the
adolescents with ASD and CD showed deficits in their cognitive empathy across
the self-report measure. Adolescents with ASD showed lower scores in particularly
their perspective taking abilities, whereas the adolescences with behavioural difficulties
showed more difficulties with their online simulation. No differences in self-reported
affective empathy across the three groups were observed. Clinical implications of the
findings are discussed.

Keywords: cognitive empathy, callous-unemotional traits, empathic accuracy, perspective taking, autism
spectrum disorders, behavioural difficulties

INTRODUCTION

Empathy is considered a multidimensional construct that is often as difficult to define as it is to
measure. One common accepted definition features around the ability to be perceptive to and
sympathetically experience the feelings of other people (affective empathy), while at the same
time being able to put together a blueprint of their emotional states (cognitive empathy) (1). The
importance of empathy is particularly apparent in disorders on the autism spectrum, where the
ability to form social relationships and communicate with others is impaired (2). In addition,
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empathy is equally crucial in conduct disorders, which are
characterized by reduced responsiveness to the distress of
others in association with callous-unemotional traits (3). While
both disorders are thought to be characterized by problems
in empathy, social interaction and adaptation, these disorders
reflect distinct problems in relationship to others (4). However,
to date there has been little research comparing the two disorders
directly on this construct.

It has been widely accepted that individuals with ASD have
deficits in cognitive empathy (5-7), including lower levels of self-
reported perspective taking (8) and poorer performance than
typically developing adolescents on perspective taking tasks (9).
Although evidence has generally shown a deficit in the processing
of facial emotions [see (10) for a review], a meta-analysis has
highlighted substantial inconsistencies between studies (11).

In terms of affective empathy, evidence is still mixed. Some
studies have reported lower levels of cognitive and affective
empathy (12), with deficits in the former component being more
prominent than in the latter (13). Others have found deficits
in cognitive empathy but not in affective empathy (7, 14, 15).
Alternative theories have suggested that affective empathy is not
impaired but heightened, and that it is this intensified ability
which leads individuals with ASD to see the social world as more
challenging and overwhelming (16).

Neurocognitive models suggest that the double dissociation
on cognitive and affective aspects of empathy observed in
ASD, is also present in other clinical disorders characterised
by the manifestation of disruptive behaviours. This group
of externalising disorders, known as Disruptive Behaviours
Disorders (DBD), is characterised by a failure in the process of
socialization as well as by oppositional, aggressive, rule-breaking
and antisocial behaviours, and includes both Oppositional
Defiant Disorder (ODD) and Conduct Disorder (CD) (17).
In individuals with these conditions, a basic dysfunction in
the affective component of empathy represents a core feature.
For example, individuals with CD show poor capacities for
affective resonance toward others’ emotions, lack of concern for
others’ welfare (17-19) and lower levels of self-reported affective
empathy (20, 21). Likewise, individuals with DBD have been
found to exhibit lower levels of affective empathy as well as
deficits in facial reactivity to angry expressions (22) and reduced
heart rate reactivity in response to sadness (23, 24). Although
individuals with CD (19) are thought to have intact cognitive
empathy, evidence is still mixed. For example, Bons et al. (25)
underlined in their review the mixed results in relation to
emotion recognition (cognitive aspect of empathy), bringing into
question whether cognitive empathy is truly preserved in CD.
Some studies have reported reduced emotion recognition (26),
while others have failed to find impairments in this ability (27).

It is important to mention that among individuals with
CD, those with high levels of Callous Unemotional traits (CU)
show a more severe and stable pattern of antisocial behaviour
(28, 29), with a number of distinct social-cognitive deficits [see
(30)]. Both classification systems, the Diagnostic and Statistical
Manual of Mental Disorders, 5th Edition [DSM-5 (31)] and the
International Classification of Disease, 11th Revision (ICD-11)

(32), now have a specifier “with Limited Prosocial Emotions
(LPE),” to refer to a group of children who have high levels of CU
traits. CU traits are being identified by a lack of empathy, guilt,
and being largely concerned about performance on important
activities at the superficial level (33). The presence of CU traits
amongst children has been found to be stable in those showing
antisocial behaviour and these children are explicitly identified
by decreased emotional reactivity to others” distress and lower
sensitivity to punishment (34). Importantly, even without the
presence of serious conduct problems, children with CU show
high levels of interpersonal problems (35, 36).

While some studies have revealed a negative relationship
between CU traits and both affective and cognitive empathy
(30, 37), others have associated CU traits with deficits in
cognitive but not affective empathy in females (38). In individuals
with CD/psychopathic tendencies and high levels of CU traits,
evidence has more consistently shown deficits in affective but not
in cognitive empathy (19, 39).

Although both ASD and the above-mentioned disruptive
behaviours are commonly referred to as empathy dysfunction
disorders (40), evidence reveals that difficulties in empathy differ
qualitatively among individuals with these conditions and hence,
it should not be viewed simply as a global deficit. However,
limited studies have investigated cognitive and affective empathy
of adolescents with disruptive behaviours compared to those
with ASD, and thus, the extent to which specific forms of
empathy are associated with each disorder remains unclear.
The available evidence, although still limited, has shown that
boys with ASD only exhibit deficits in cognitive aspects of
empathy (i.e., perspective taking), while those with psychopathic
tendencies only show deficits in areas associated with affective
empathy (39). In agreement with these results, Schwenck et al.
(19) found that boys with ASD had impairments in perspective
taking and showed a delay in the recognition of sad expressions,
whereas children with CD and high CU were less emotionally
affected when watching the scenes of the video sequences
task, thereby reflecting a deficit in affective empathy. In this
study, no deficits were observed in CD either for emotion
recognition or for perspective taking. In addition, Bons et al.
(25) found in their review that individuals with ASD also had
impaired, or at least delayed, facial mimicry in response to
static expressions for basic emotions (i.e., deficit in affective
empathy), while adolescents with CD and high CU traits showed
impaired emotion recognition for sad expressions (i.e., cognitive
empathy deficit).

One of the core difficulties in assessing empathy in
clinical populations is due to the favoured measurement of
questionnaires such as the Empathising Quotient. However,
items are often deemed vague and too imprecise, as well as
being too focused on another’s perception of your competence
(41, 42). Experimental measures of empathy may play a vital role
in illuminating the true nature of empathy (43).

Zaki et al. (44, 45) developed the Empathy Accuracy (EA)
task to measure individuals’ accurate inferences about the specific
content of others’ thoughts and feelings (46, 47). This task
involves the use of social stimuli displaying realistic social
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interactions to investigate EA (i.e. cognitive empathy). This
ability is defined as an intersubjective phenomenon that occurs
between two people (47) and requires the ability to correctly
judge or infer other’s internal states (45). More specifically,
EA refers to the ability of perceivers (individuals who observe
another person) to notice, attend, and correctly interpret the
observable behaviours of social targets (individuals who are
the focus of the perceivers’ attention). These behaviours are
transmitted by the targets through facial expressions, voice tone
and/or words, and translated by the perceivers into inferences
about targets’ internal states, i.e., thoughts and emotions (48, 49).
There are two main aspects involved in EA. The first aspect,
known as content accuracy, refers to the degree to which the
perceivers’ inferences about the content of targets’ internal states
matches the actual content of targets’ internal states. The second
aspect, valence accuracy, refers to the degree by which the
perceivers’ inferences about the emotional tone (positive, neutral,
negative) of targets’ internal states matches the actual valence of
targets’ internal states (47).

Although people often attempt to infer others’ thoughts and
feelings in their daily interactions (a process known as empathic
inference), it is the extent to which such attempts are successful
that is classified as EA (50). Therefore, within social interaction
contexts, EA is considered an essential aspect of empathy, as it
helps guide social behaviour (49) and avoid/ reduce conflicts with
others (51), thereby contributing to successful social interactions
and facilitating social adjustment (48). Recent research has
revealed however that perceivers EA may rely more on the
extent to which targets’ behaviour reflects their internal states,
rather than on features of the perceivers (44). Indeed, evidence
has shown that emotional expressivity predicts EA when targets
use more intense and frequent facial expressions or affective
language, i.e., visually exhibiting more negative affect or verbally
expressing more positive affect (45).

A strong link between EA and autism has been proposed
within the Theory of Mind (ToM) framework, where individuals
with ASD are considered as being mind-blind or unable
to accurately infer others’ thoughts and feelings (52, 53).
This corresponds with empirical studies showing that both
adolescents and adults with pervasive developmental disorders
(PDD) or ASD are able to infer others’ thoughts and feelings
when the situation observed is more predictable and less complex
(i.e., structured conversation). However, they perform worse than
controls when greater communicative and social abilities are
required (i.e., less structured conversation) (54, 55).

The majority of research addressing EA in DBD has focused
around the addition of CU traits (3). While those with CU
traits have problems with emotional reactivity to distress cues
and are therefore associated with an affective deficit, there is
also the assumption that those with CU carry less problems
reported for cognitive empathy and related constructs, such as
perspective-taking, emotion recognition, and ToM. However, a
recent metanalysis in adults with CU traits found difficulties in
both cognitive and affective empathy (56).

In the original Empathic Accuracy Task (EA task), Zaki
et al. examined the relationships between perceivers trait

measures of empathy and their empathic accuracy and found
that perceivers’ trait affective empathy was unrelated to empathic
accuracy when targets were low in expressivity. Only more
recently have researchers incorporated another component to
the EA task to allow affective empathy to also be assessed
behaviourally, here requesting participants to report whether
they share the depicted emotion. These studies have found
no differences in either cognitive or affective empathy using
the behavioural measure in adults with ASD compared to a
group of typically developing adults. However, some deficits
were noted on the cognitive empathy self-report questionnaire
(57). When the behavioural measure was assessed in adolescents
with conduct disorder, affective empathy deficits were reported
(58). It deserves a critical note, however, if asking participants
to report whether they share the depicted emotion is a true
measure of affective empathy or whether it is muddled by
cognitive components involving construction of a working
model of anothers and one’s own emotional states. Therefore,
the current study only assessed cognitive empathy in the
AE task.

In the current manuscript we present findings of two studies.
The first study aimed to develop a new stimulus set for
a behavioural measure of empathy, focused on its cognitive
component, using the EA task protocol previously used by
Zaki et al. (44, 45). Similar to the Zaki study, cognitive aspects
of empathy and empathic accuracy were examined using the
EA task and compared to self-reported levels of affective and
cognitive empathy. The second study aimed to extend the
research in empathy deficits in ASD and individuals with DBD by
examining cognitive and affective empathy abilities using the EA
and self-report empathy measures in both clinical populations
when compared to a control group of typically developing
adolescents. Due to the limited access to adolescents with a
formal diagnosis of DBD, a broader group of adolescents with
emotional and behavioural difficulties (BD) was recruited for
the present study. The developmental period of adolescence
constitutes a period of great physical health, yet also a period
during which onset of severe mental illness peaks. It is a
formative period during which young people develop greater
independence while being subjected to increases in affective
reactivity that come with greater vulnerability to emotional (and
behavioural) dysregulation (59). We suggest that empathy plays
an important role in young people’s lives, helping them to
regulate their emotions and make sense of the social world they
live in. Because of this importance, our study focussed on the
adolescent age.

We predicted the following: firstly, ASD and BD were
expected to have lower levels of EA than controls, with difficulties
in this task being specific to the inference of negative emotions,
as shown by previous studies focused on emotion recognition
(25, 26). We also hypothesised that individuals with ASD would
report lower levels of cognitive empathy with difficulties in
perspective taking being specific to the ASD group. In contrast,
individuals with BD would show lower levels of trait affective
empathy (19, 39). Finally, we predicted the BD group to have
higher levels of CU traits than both ASD and controls.
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MATERIALS AND METHODS -STUDY 1:
DEVELOPMENT AND VALIDATION OF NEW
STIMULI FOR THE EA TASK

Participants

Targets

Sixteen (7 males, 9 females; Mage = 19.02 years, SD = 0.61),
originally took part in the study. The majority identified as being
white British (87.5%, n = 14; Asian-Indian = 12.5%, n = 2).
Following ratings by perceivers (see procedure below), videos
were removed due to lack of emotional expressivity by the target,
film and sound quality. This left videos from only 10 of the
original participants, aged between 18 and 20 (5 males, 5 females;
Mage = 18.96 years, SD = 0.58), with the majority identifying as
being either white English (80%) and Asian-Indian (20%).

Perceivers

Fifty-nine university students (50 females, 9 males) aged between
18 and 32 years old (Mage= 21 years and 6 months; SD 3.43) were
recruited to rate the videos. They performed the task individually
in a laboratory. Both the targets and perceivers were students
in psychology courses at universities in the United Kingdom.
They were all unpaid volunteers and completed the ratings for
course credits.

Materials and Procedure for Assessing

Empathic Accuracy

The EA Task was adapted from (44, 60). There were two phases:
In the initial target phase, we created videos of young adult
participants (Targets) discussing emotional events in their lives.
After watching their own videos targets rated how positive
or negative, they had felt while speaking. In the subsequent
perceiver phase, an unrelated group of young adult perceivers
watched these videos and continuously rated how they thought
the target was feeling during each video. Our measure of
EA was the r-to-z-transformed correlation between perceivers’
ratings of targets feelings and targets’ ratings of their own
feelings. Both phases of the study were conducted according
to the principles expressed in the Declaration of Helsinki and
were approved by the Ethics Committee of the University of
<city>Birmingham</city>, United Kingdom. All participants
provided written informed consent before the completion of
the measures and after having received information about the
study (e.g., voluntary participation, confidentiality/anonymity,
right to withdraw) and the research team, and all questions were
answered satisfactorily. Participants (Targets) included in the
videos of the EA task provided written consent not only for them
to be filmed, but also for the films to be watched by young adults
(Perceivers). More detailed information on each of the phases of
task development:

Phase 1

Participants were asked to recall and list four positive and four
negative autobiographical events that they were comfortable
describing and willing to discuss in front of a camera. They
were asked to write a brief description about these events, in
addition to providing them with a title (a maximum length of

five words), and to rate the emotional valence and intensity of
each event by using a 9-points Likert scale that ranged from 1
(very negative) to 9 (very positive). Only events with a certain
grade of emotional burden, i.e., those rated by the target as having
an emotional intensity above the scale’s midpoint, were included
in the discussion phase. For each participant, the researcher
pseudorandomised the order of the events to be discussed,
alternating events with positive valence with those with negative
valence, as previously described by (44). After removal of 15
events that were rated by the target as having an emotional
intensity below the scale’s midpoint, 113 events were included
in the subsequent discussion stage. The Targets were given the
list of events to be discussed and were seated facing the camera
directly, with the frame capturing them from the shoulders up.
They were then asked to describe the event and discuss the
details and emotions experienced. After discussing each event
with no time limit, targets were asked to rate the valence and
intensity of the emotions they had experienced while discussing
and remembering each event using a Likert scale ranging from 1
(very negative) to 9 (very positive). These ratings were referred
to as affective ratings. The selection of these videos was done as
follows. A total 30 videos were excluded because the targets rated
(after discussing the events) their own emotions as having an
averaged or neutral intensity, 5 videos were excluded due to poor
sound quality, and 24 videos were excluded because the targets
were not directly facing the camera when discussing the events.
The final 16 videos were chosen taking into consideration: (1) the
valence of the videos, with half of the videos describing negative
events and the other half describing positive events; (2) gender
of the targets (8 males; 8 females); (3) length of the videos (M =
64.94; minimum video length = 20's, maximum video length =
1 min and 46 s) and (4) the content of the videos, in order to avoid
repetition of topics.

Phase 2

Perceivers were asked to complete the EA task on a desktop
computer that ran the E-Prime experiment displayed on a
22.6" monitor. Participants were asked to continuously rate how
positive or negative they believed the target of each video was
feeling at each moment by using the left or right arrow keys
to move along a 9-point scale. Detailed instructions on how to
complete the task were verbally provided prior to the completion
of the task. Then, perceivers were asked to watch and rate two
practice videos that did not form part of the pool of videos
included in the EA task. However, both practice videos matched
the videos from the EA task on length and affective ratings.
There were no significant differences in the length of the videos
(including the practice videos) based on targets’ gender, t(16) =
—0.33, p = 0.75, or the valence of the events, f(15) = 0.55, p =
0.59, nor in targets’ affective ratings based on their gender, #(;4)
= 0.56, p = 0.59. After this, perceivers were presented with the
set of videos included in the EA task. This involved watching
16 videos (8 positive and 8 negative) in a pseudorandomised
order that ensured that the visualisation of the positive videos was
alternated with that of the negative ones, and that the order of
the presentation for the videos was different for each participant.
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Furthermore, the presentation of the videos was split across four
runs, which allowed participants to rest between each run.

Measures of Emotion (Completed by Both

Targets and Perceivers)

Emotion Regulation Questionnaire

ERQ (61) is a self-report questionnaire with 10 items rated
on a scale of 1 (strongly disagree) to 7 (strongly agree) that
assesses the tendency to regulate emotions by means of two
strategies. The first, cognitive reappraisal, refers to the ability
to reduce the emotional impact of a situation by changing the
way we interpret it (62). The second, expressive suppression, is
defined as the intentional inhibition of our emotional expressive
behaviour when observing emotional stimuli (63). Satisfactory
psychometric properties were found in the present study, with
Cronbach’s o of 0.82 for cognitive reappraisal and 0.78 for
expressive suppression.

Berkeley Expressivity Questionnaire

BEQ (64) is a self-report questionnaire with 16 items rated on
a 7-point-likert scale (ranging from strongly disagree to strongly
agree). It assesses three aspects of emotional expressivity: negative
and positive expression of emotions, and impulse strength.
Negative expressivity refers to the expression of emotions such
as anger, fear, nervousness, and upset, while positive expressivity
includes, for example, warmth and friendliness. Impulse strength
refers to the difficulty to control strong emotional impulses
(64, 65). Cronbach’s o of 0.74 were found in the present study.

Analyses Strategy

All analyses were performed using SPSS Version 20 (IBM SPSS
Inc., Armonk, NY). A significance alpha level of 0.05, and two-
tailed tests were used for statistical analyses. The first study
was intended to develop the EA task. Data reduction, i.e.,
extraction of targets’ and perceivers’ reaction times and affective
ratings, were done using E-prime. Time-series correlations
were performed as follows. Continuous affective ratings were
converted into a time-series of sequential values, with one
value for each second period. These values served as data
points in subsequent time series analyses. Targets and perceivers’
affective ratings were z-transformed across the entire session
to correct for interindividual variation in the use of the
rating scale. To calculate the EA of participants, perceivers’
continuous affective ratings were correlated with the targets’
own continuous ratings, by using Pearson’s correlations. The
resulting correlation coefficient (r) between two time-series was
the measure of EA. This coefficient was calculated separately
for each perceiver-video combination. Correlation coefficients
were r-to-z transformed by performing Fisher transformations in
preparation for subsequent analyses.

RESULTS

Importantly, no significant differences were found between
perceivers and targets in self-reported levels of emotion
regulation [cognitive reappraisal, t4;) = —048, p =
0.63, expressive suppression, te; = —0.33, p = 0.74], or

TABLE 1 | Means, standard deviations and p-values comparing EA based on
perceivers’ gender.

M SD P

Videos with female targets Female perceivers 0.54 0.09 0.80

Male perceivers 0.58 0.11
Videos with male targets Female perceivers 0.68 0.14 0.75
Male perceivers 0.66 0.23

Two-separated t-test analyses based on the gender of the targets were conducted to
investigate gender differences on perceivers’ EA.

emotional expressivity, t7; = 1.17, p = 0.25. No significant
differences were found on levels of cognitive reappraisal,
expressive suppression, or expressivity between male and
female targets.

The perceivers were accurate when rating targets’ affect (M
= 0.62, SD = 0.12), with EA coefficients ranging between 0.21
and 0.92. There were no significant differences in young adult
accuracy in distinguishing positive events (M = 0.60, SD = 0.14;
EA range: 0.06-0.74) from negative events (M = 0.62, SD = 0.12;
EA range: 0.20-0.81) t(1;6) = —0.60, p = 0.55. There were no
significant differences in EA between male (M = 0.60, SD =
0.16) and female (M = 0.62, SD = 0.11) perceivers, t(s7) = 0.41,
p = 0.68, although female perceivers showed in general higher
EA. There were also no significant differences between male and
female perceivers when assessing videos either with males or
females (Table 1).

Results showed that there was no effect of perceivers’ levels of
cognitive empathy (B = —0.06, t = —0.39, p = 0.70) or affective
empathy (B = 0.15, t = 1.05, p = 0.30) on their EA [R2 = 0.02,
AR2 = —0.02, F(3 56) = 0.55, p = 0.58]. Targets’ levels of negative
expressivity (8 = 0.14, t = 0.35, p = 0.74) did not significantly
predict perceivers’ EA for videos with negative valence, R2 = 0.02,
AR2 = —0.14, F(; 5y = 0.13, p = 0.74. For videos with positive
valence, targets’ levels of positive expressivity ( = 0.88, t = 4.54,
p < 0.01) were found to be a significant predictor of perceivers’
EA, R2 = 0.78, AR2 = 0.74, F(;5) = 20.65, p < 0.01. Targets’
levels of emotional expressivity were not significantly correlated
with the intensity of the affect ratings of their own videos, r(;5) =
0.17, p = 0.54.

Results showed that neither perceivers’ levels of cognitive
reappraisal (B = —0.05, t = —0.41, p = 0.69) nor expressive
suppression (8 = 0.06, t = 0.43, p = 0.67) significantly predicted
perceivers’ EA for videos with positive valence, R2 = 0.01, F3 5¢)
= 0.19, p = 0.82. Likewise, for videos with negative valence,
neither perceivers’ levels of cognitive reappraisal (B = 0.05, ¢
= —0.37, p = 0.71) nor expressive suppression (p = —0.23, ¢
= —1.76, p = 0.08) were found to be significant predictors of
perceivers’ EA, R2 = 0.05, AR2 = 0.02, F(556) = 1.57, p = 0.22.

Previous research has shown AE coeflicients ranging from
0.46 (60) and 0.47 (44, 45, 66) to 0.52 (67) and as high as 0.68
(68). Our AE coefficient of 0.62 falls within this range. Whilst
empathy levels of targets and perceivers have been reported to
have no impact on AE (44, 68), high expressivity scores of targets
seem to positively impact AE (44, 45, 67). This is consistent with
the findings in the current study.
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MATERIALS AND METHODS: STUDY 2:
EMPATHY IN CHILDREN WITH AND
WITHOUT ASD AND BD

Participants

Seventy-one participants (37 males, 34 females) aged between
12 and 17 (Mage = 15.26 years, SD = 1.28) took part in
the study. Three groups of participants were recruited from
secondary schools in the West Midlands, United Kingdom. For
the first group, the control group (CG), 27 typically developing
individuals (7 males, 20 females) were recruited from one
academy sponsor-led (n = 3) and two comprehensives (n
= 25). For the second group, ASD, a total 27 participants
(23 males, 4 females) with ASD were included. Participants
were recruited from one specialist foundation for individuals
with special educational needs (SEN); one specialist school for
individuals with SEN, in which a formal diagnosis of autism
was the criterion for entry; and one independent day school for
people with a formal diagnosis of an Autism Spectrum Disorder,
and one school for people with formal diagnosis of autism
referred by the Child and Adolescent Mental Health Service were
also included. For the third group, a total of 17 participants
with BD (7 males, 10 females) were included. Participants were
recruited from one specialist foundation for individuals with a
diagnosis of social, emotional and mental health needs; one pupil
referral unit for students who have been permanently excluded
from school; one community centre for adolescents experiencing
social, behavioural and emotional difficulties; and one converter
academy for girls with SEN. Eligibility criteria included capacity
to provide informed consent and fluency in English to be able to
complete all the measures. All the typically developing children
were required to have no known neurodevelopmental disorders
such as autism, attention deficit disorder or behavioural disorder
as reported by both parents and confirmed via school records.
Differences between groups on demographics characteristics
were examined, revealing a significant between group effect on
age, F(p68) = 6.21, p < 0.01, with participants with BD being
significantly younger (Mage = 14.39) than both participants with
ASD (Mage = 15.67, p < 0.01) and controls (Mage = 15.39, p
< 0.05). No significant differences were found in age between
participants with ASD and controls (p = 0.67). The three groups
also differed by gender, x2 (1 y=71) = 20.07, p < 0.001, with the
number of females being significantly higher in the control group
(7 males, 20 females) and BD group (7 males, 10 females). In the
ASD group, the number of males was significantly higher than
the females (23 males, 4 females).

Only individuals who had a formal diagnosis of any of the
following conditions: Asperger’s Syndrome, ASD, or PDD-NOS
as confirmed by both the parents and school, were able to
take part. All the participants from this group reported having
been diagnosed with either ASD (85%, n = 23) or Asperger’s
Syndrome (15%, n = 4). Participants were aged between 3
and 15 (Mage = 7.52 years, SD = 3.65) when diagnosed,
and these diagnoses were made by psychiatrists (41%), the
Child and Adolescent Mental Health Service (CAHMS) (26%),
psychologists (18%), or paediatricians (15%). According to the

school records children had no recognised intellectual disability.
Ten participants reported the co-occurrence of one or more
co-morbid disorders, including ADHD (n = 3), obsessive-
compulsive disorder (n = 2), dyspraxia (n = 4), dyslexia (n =1),
dyscalculia (n = 1) and general learning difficulties (n = 1).

For the BD group, selection criteria included (1) no-presence
of co-morbid clinical diagnosis of a neurodevelopmental disorder
and (2) attendance to specialist institutions to which entry
was dependent upon the manifestation of BD. Specific clinical
diagnoses for the children were not made available by the schools,
so it was unclear how many children identified as having clinical
DBD such as CD, oppositional Defiant Disorder (ODD), and
those meeting more subclinical levels. The Youth Psychopathic
Traits Inventory [YPT: Andershed et al. (69)] was completed
by participants from the BD group to confirm the presence of
BD. The YPI is a 50-item self-report questionnaire that assesses
traits of psychopathic personality on interpersonal, affective, and
behavioural domains. It has shown satisfactory psychometric
properties (Cronbach’s a coefficient of 0.93 in the present study).
Participants from the BD group reported, in general, increased
levels of psychopathic features (M = 2.64, SD = 0.55, minimum
= 1.84, maximum = 3.44), with 8 out of 12 participants scoring
on the YPT above the proposed cut-off (i.e., 2.5 out of 4) to define
those who score high on psychopathic traits (70).

The Inventory of Callous-Unemotional Traits [ICU; Frick
(71)] and the Antisocial Process Screening Device [APSD; Frick
and Hare (72)] were administered to further characterise the BD
group in comparison to the ASD and control groups. The ICU
is a 24-items self-report questionnaire rated on a four-point scale
from 0 (not at all true) to 3 (definitely true) that assesses three
aspects of CU traits: uncaring, callous, and unemotional traits.
These traits reflect, in addition to the lack of empathy, lack of guilt
and poverty in emotional expression. Only the self-report version
of the ICU was used in the current study due to the limited
access to participants’ parents, as some of them came from
home backgrounds where parental non-response was considered
highly likely. This questionnaire demonstrated moderate to good
reliability (with Cronbach’s a coefficients ranging from 0.45
to 0.88 for its three subscales) and good construct validity in
schools (73) and among adolescent offenders (74, 75). This
questionnaire has shown satisfactory psychometric properties in
the present study, with a Cronbach’s a coeflicient of 0.58, 0.75,
and 0.81 for the unemotional, callousness and uncaring subscales,
respectively. The APSD is a 20-items brief report questionnaire
rated on a three-point scale: 0 (not at all true), 1 (sometimes
true), 2 (definitely true) that assesses several aspects of antisocial
behaviour, including narcissism, CU, and impulsivity traits. A
self-report version of the APSD has been developed for older
youths (between 12 and 18 years), and this has been suggested to
be a more reliable and valid measure of antisocial features among
adolescents. In addition, this questionnaire has been shown to
have good reliability and validity (72). This questionnaire has
shown satisfactory psychometric properties in the present study,
with an overall Cronbach’s a coefficient of 0.78.

The combination of the ICU and the APSD provides a
comprehensive assessment of callous and unemotional traits
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(76), which is important to define a distinct subgroup group
of antisocial and aggressive youth, thereby allowing for the
classification of participants within a subgroup of individuals
with behavioural difficulties in the present study.

Measures of Empathy

Questionnaire of Cognitive and Affective Empathy
QCAE (1) is a questionnaire with 31-items rated on a scale
of 1 (strongly disagree) to 4 (strongly agree) that assesses self-
reported levels of cognitive and affective empathy. The first refers
to the ability to build a working model of others’ emotions
whereas the second involves being sensitive to and vicariously
experiencing others’ feelings (1). The cognitive scale is made up of
two subcomponents: Perspective taking which involves intuitively
putting oneself in another person’s shoes to see things from
his or her perspective and online simulation which encompasses
an effortful attempt to put oneself in another person’s position
by imagining what that person is feeling. Online simulation
is likely to be used for future intentions. The affective scale
is made up of three components: Emotion contagion assesses
the automatic mirroring of the feelings of others. Proximal
responsivity, addresses the responsiveness aspect of empathic
behaviour, illustrated by the affective response when witnessing
the mood of others in a close social context. Similar to proximal
responsivity but in a detached context is peripheral responsivity.
The QCAE has clear factor structure, good reliability and
verified convergent and construct validity (1). This questionnaire
has shown satisfactory psychometric properties in the first
(Cronbach’s o of 0.88 for cognitive empathy and 0.83 for affective
empathy) and second study (Cronbach’s o of 0.83 for cognitive
empathy and 0.68 for affective empathy).

Empathic Accuracy Task: A Measure of Behavioural
Cognitive Empathy

The computerised experiment adapted from (44, 60) and
described above was used to assess participants’ EA, which
is defined as the ability to judge others’ expressive behaviour
centred on the words spoken, tone of voice and also on one’s facial
expressions. For the purpose of this study, the EA was adapted
to create a shorter version to reduce burden on the participants
(the task was predicted to be challenging for the ASD and BD
groups), and this was administered to all the participants. For this
short version, 12 videos were chosen taking into consideration
valence of the events (6 positive; 6 negative), gender of the
targets (6 males; 6 females), and length of the videos (M = 65.5;
Range = 37 s; 1 min and 37 s). Although there were no significant
differences in the length of the videos based on targets’ gender,
t(10) = —0.86, p = 0.41, significant differences were found in the
length of the videos based on valence of the events described, £(;)
= —3.39, p < 0.01. Negative videos were found to be significantly
longer (M = 79.5, SD = 17.97) than positive ones (M = 51.5, SD
=9.31).

Procedure

The study was conducted according to the principles expressed
in the Declaration of Helsinki and were approved by the Ethics
Committee of the University of <city>Birmingham</city>,

United Kingdom. Written and verbal consent was obtained from
all the children included in the study along with their parent/legal
guardian/carer’s written consent after having received
information about the study (e.g., voluntary participation,
confidentiality/anonymity, right to withdraw) and the research
team, and all questions were answered satisfactorily. After
providing informed consent as outlined above, all participants
were asked to complete socio-demographic questions and
then presented with three self-report questionnaires assessing
empathy and symptoms questionnaires in a fixed order (i.e.,
QCAE, ICU and APSD). These were completed in a quiet room
during one-to-one sessions with the researcher of 20-35min,
giving them extra time to complete the measures if required.
Subsequently, participants were asked to complete the EA task,
which lasted approximately 15min. Participants could take
breaks as often as they needed.

Analyses Strategy

Correlations between self-reported levels of cognitive and
effective empathy and levels of EA were investigated. We
also examined differences in empathy and antisocial/ CU
traits between ASD, BD, and controls using multivariate
analysis. Parametric analyses were conducted due to normality
of the data. Post-hoc analyses using Bonferroni corrections
were conducted. In the results section, adjusted p-values were
reported. Considering the significant between group effect found
on age, F 68y = 6.21, p < 0.01, and gender, x2(; N=71) = 20.07,
p < 0.001, between the BD group, participants with ASD and
controls; both age and gender were used as covariates of interest.

RESULTS

CU and Antisocial Traits in ASD and BD

One-way MANCOVA analysis revealed an overall significant
effect on CU traits (callousness, uncaring and unemotional),
Fes) = 274, p < 005 Wilks A = 079, np2 = 0.11,
across groups, after controlling for age and gender. Subsequent
univariate ANOVAs analysis showed significant differences in
callousness, F(366) = 6.99; MSE = 171.69; p < 0.01; np2 = 0.18,
and uncaring, F(,66) = 3.57; MSE = 75.54; p < 0.05; np2 = 0.10,
but not in unemotional traits, F(, 66 = 1.90; MSE = 16.26; p =
0.16; np2 = 0.05, with BD reporting significantly higher levels
than ASD and controls. Bonferroni post hoc analysis revealed that
only levels of callous traits were significantly higher in BD than
ASD (p < 0.05) and controls (p < 0.01). No significant differences
were found between ASD and controls (p > 0.05). See Table 2 for
descriptive statistics.

A second one-way MANCOVA analysis also showed
an overall significant effect on antisocial traits (narcissism,
impulsivity and CU traits), F(g128) = 4.29, p < 0.01; Wilk’s A
= 0.69, np2 = 0.17, across groups, after controlling for age and
gender. Following univariate ANOVAs analysis confirmed the
significant differences in narcissism, F(, ¢6) = 3.09; MSE = 18.90;
p < 0.05; np2 = 0.09, impulsivity, F(; 66 = 10.89; MSE = 23.58;
p < 0.001; np2 = 0.25, as well as CU traits, (565 = 6.36; MSE
= 21.83; p < 0.01; np2 = 0.16. Bonferroni post hoc analysis
with adjusted significance revealed that levels of narcissism
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TABLE 2 | Means (standard deviations) on CU and antisocial traits, and their
subscales.

TABLE 4 | Means (standard deviations) for cognitive and affective empathy, and
their subscales.

CG (n=127) ASD (n = 27) BD (n =17) CG (n=27) ASD (n = 27) BD (n =17)
CU traits (ICU) 24.33 (7.83) 24.74 (8.61) 35.06 (11.54)  Cognitive empathy (QCAE)  56.30 (7.67)*  51.11 (7.11)"  49.76 (10.91)*
Callousness 7.22 (4.06) 9.19 (4.80) 12.76 (6.40)* - Perspective taking 30.96 (4.46) 27.96 (3.48) 28.65 (6.73)
Uncaring 8.26 (3.56) 8.00 (4.52) 12.94 (6.28)* - Online simulation 25.33 (5.19) 23.15 (4.79) 21.12 (5.52)*
Unemotional 8.85 (3.33) 7.56 (2.24) 9.35 (3.18) Affective empathy (QCAE) 33.15 (6.11) 31.07 (4.23) 29.12 (6.26)
Antisocial traits (APSD) 11.41 (4.73) 13.37 (5.83) 18.65 (4.69) - Emotion contagion 10.41 (2.99) 10.11 (1.93) 10.00 (4.24)
Narcissism 3.37 (2.56) 4.22 (2.61) 5.18 (2.23)* - Proximal responsivity 11.81(2.80) 11.833 (2.13) 10.29 (2.89)
Impulsivity 3.78 (1.37) 4.44 (1.70)* 6.12 (1.45)** - Peripheral responsivity 10.93 (2.06) 9.63 (2.12) 8.82 (2.90)
CU traits 3.37 (1.55) 3.70 (1.88) 5.65 (2.18)**

*p < 0.05; *p < 0.01; **p < 0.001. All significant differences were in comparison controls.

TABLE 3 | EA coefficients for each group.

EA coefficients

Group N Minimum Maximum Mean Std dev
Control 26 0.37 0.69 0.57 0.088
ASD 24 0.09 0.71 0.53 0.16
BD 17 —0.03 0.69 0.47 0.20

(p < 0.05), impulsivity (p < 0.001) and CU traits (p < 0.01)
were significantly higher in BD than controls. Post hoc analysis
showed that levels of impulsivity were significantly higher in
ASD than controls (p < 0.05). No significant differences were
found between ASD and BD (p > 0.05). Levels of CU traits were
significantly lower in ASD than BD (p < 0.05). No significant
differences were found between ASD and controls (p > 0.05).

Empathic Accuracy in ASD and BD

One-way MANCOVA analyses were conducted to investigate the
differences between ASD, BD, and controls in EA and each of
its subtypes. Multivariate analysis showed no overall effect on
EA and each of its subtypes, Fo,114) = 1.48, p = 0.15; Wilk’s
A = 0.78, np2 = 0.12, after controlling for age and gender. EA
coefficients are shown in Table 3.

Separate analysis of variance revealed a significant difference
in EA for videos with female targets between ASD and controls,
F(1,46) = 4.20; MSE = 0.21; p < 0.05; np2 = 0.08, after controlling
for gender. Participants with ASD showed lower levels of EA for
videos with female targets (M = 0.40, SD = 0.31) than controls
(M =0.49, SD = 0.12). Significant differences were also found in
EA based on type of the event described in both controls, #(s0)
= 04.18, p < 0.001, and ASD, ft46) = 2.73, p < 0.01. All the
perceivers were more accurate at assessing positive than negative
events (Table 3).

Self-Reported Empathy in ASD and BD
One-way ANCOVA analyses were conducted to study the
differences between ASD, BD, and controls in self-reported

p < 0.05; *p < 0.01; **p < 0.001. All significant differences were in comparison
to controls.

TABLE 5 | Descriptive statistics for the videos selected for the development of the
EA task-short version.

Targets’ Valence Topic Video length  Mean (SD) of

gender of event (in seconds) affective ratings
Female  Positive  Seeing a boyfriend 50 6.43 (1.51)
Female  Positive A level grade 37 7.00 (1.00)
Male Positive  Weight loss a7 7.00 (1.00)
Female  Positive  Birth of youngest brother 52 6.50 (0.71)
Male Positive  Emily’s Birthday 61 7.00 (1.00)
Male Positive  Kittens 62 6.80 (0.84)
Female  Negative Losing the pub/home 78 417 (0.75)
Female  Negative Break up 52 5.30 (1.34)
Female  Negative Visiting grandma 94 4.43 (0.98)
Male Negative The NewCom fallout 97 3.83 (1.47)
Male Negative Parent’s divorce 91 3.00 (1.00)
Male Negative Beatty’s ill health 65 3.00 (1.00)

Affective ratings refer to the continuous ratings made by targets when watching.

levels of cognitive and affective empathy, after controlling for
age and gender. Significant differences were found between
the three groups of participants in cognitive empathy, F(;¢¢)
= 3.05; MSE = 219.42; p < 0.05; np2 = 0.09, but not in
affective empathy, F(; 66 = 2.23; MSE = 66.55; p = 0.12; np2
= 0.06. Differences between ASD, BD, and controls in all the
subcomponents of cognitive empathy were further investigated.
Multivariate analysis showed an overall significant effect on
both perspective taking and online simulation (components of
cognitive empathy), F(4134) = 2.60, p < 0.05; Wilk's A = 0.86,
np2 = 0.07. Subsequent univariate ANOVAs analysis showed
significant differences in online simulation, F(, g5y = 3.63; MSE =
95.29; p < 0.05; np2 = 0.10, but not in perspective taking, F( eg)
= 2.84; MSE = 65.05; p = 0.07; np2 = 0.08. Bonferroni post hoc
analysis with adjusted significance revealed that levels of online
simulation were significantly lower in BD than controls (p <
0.05). No significant differences were found between adolescents
with ASD and those with BD (p = 0.66) or controls (p = 0.37).
See Table 4 for descriptive statistics.

One-way MANCOVA analyses were carried out to investigate
the differences between participants with and without ASD in
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all the subcomponents of cognitive empathy. Results showed
an overall significant effect on both perspective taking and
online simulation, F, 50y = 3.96, p < 0.05; Wilks A = 0.86,
np2 = 0.14. Subsequent univariate ANOVAs analysis revealed a
significant difference in perspective taking, F(; 51y = 7.09; MSE
= 114.54; p < 0.01; np2 = 0.12, with ASD reporting lower
levels than controls (see Table5). No significant differences
were found in online simulation, F(;5;) = 3.34; MSE = 83.59;
p=0.07; np2 = 0.06.

DISCUSSION

The current work set out to examine and directly compare
cognitive and affective empathy abilities in adolescents with
ASD, BD, and typically developing adolescents. In order to
assess cognitive empathy on both the behavioural and self-
report level, the first study validated a new stimulus set for
the EA task (44, 45). This task was used in the second study
to investigate the ability of clinical populations to accurately
assess others’ emotional states, using social stimuli that depicted
male and female targets experiencing real emotions. The second
study furthermore compared group performance on self-report
measures of CU traits, antisocial behaviour, and empathy.
The presence of higher levels of CU traits and antisocial
behaviour characterise the BD group as having overt behavioural
difficulties but may have shown milder symptomatology than
expected if all the children met a clinical diagnosis for certain
DBD such as CD. The adolescents with ASD showed marked
deficits in their cognitive empathy, for self-report measures
only. Adolescents with ASD showed lower scores in particularly
their perspective taking abilities, whereas the adolescents with
BD showed more difficulties with their online simulation. No
significant differences in affective empathy across the three
groups were observed.

Four key findings were obtained for the development and
validation of the EA task. First, there were no significant
differences in EA between male and female perceivers, although
females tended to show higher EA than males. Unexpectedly,
targets’ gender was found to be as significant predictor of
perceivers EA, with perceivers being more accurate at assessing
male targets’ emotions. Second, perceivers' EA was not influenced
by their own self-reported levels of cognitive and affective
empathy. Third, positive expressivity of targets was found to be
a significant predictor of perceivers’ EA, showing the perceivers
an increased EA for highly expressive targets. In contrast,
negative expressivity of targets did not predict perceivers EA.
Lastly, contrary to our expectations, levels of emotion regulation
(either from targets or perceivers) were not associated with
perceivers’ EA.

Taken together, these results suggest that EA depends more
on specific characteristics of the target (i.e., gender and positive
expressivity) than on those of the perceiver (i.e., gender, trait
cognitive and affective empathy). The literature has previously
shown no significant differences between male and female
perceivers in EA (50, 77), and our results provided further
support for this idea. Interestingly, our results also showed

that perceivers (both males and females) were more accurate
at assessing male targets’ affect than female targets’ affect. This
finding seems to contradict previous evidence suggesting that
because females are more expressive than males (65), their
emotions should be easier to be inferred compared to those from
male targets (78). However, the fact that females usually report
themselves as being not only more expressive, but also more
ambivalent in their emotional expressions compared to males
(79), could explain why emotional expressions from males were
more accurately inferred.

Our results demonstrated the significance of emotional
expressivity for EA, showing that targets’ positive emotional
expressivity predicted EA when perceivers assessed targets’ affect
from positive videos. Our findings suggest that emotions from
targets with higher levels of positive expressivity are easier to be
perceived and accurately inferred by perceivers. This supports,
to some extent, prior work indicating that targets’ emotional
expressivity predicts perceivers’ EA (44). Our results suggest an
asymmetry in the accurate inference of others’ internal states
based on the valence of the expressed emotion, indicating that
positive emotional expressions could be considered as visually
more distinctive and recognisable than the negative ones. In
fact, evidence has revealed an advantage in the processing of
positive facial expressions compared to negative expressions.
In terms of speed of recognition, positive facial expressions
(e.g., happiness) have been found to be recognised faster
than negative expressions (e.g., disgust or sadness) (80, 81).
Considering the accuracy of emotion recognition, happy facial
expressions have been more accurately recognised than negative
expressions (i.e., disgust, anger and sadness), even when positive
expressions have a relatively low intensity (82), or when these
are presented unexpectedly under conditions in which negative
facial expressions are unnoticeable (83). Furthermore, positive
expressions are less likely to be misjudged as neutral expressions
due to the manifestation of characteristic features, such as a smile,
that can be used as precise indicative cues (80). The current
study successfully developed a new stimulus set for the EA task.
The use of this task will allow measuring EA as a performance
variable, thereby providing our research with a viable alternative
to avoid the limited ecological validity associated with the use of
pictures tasks in the assessment of empathy features in clinical
and non-clinical populations.

The second study aimed to compare the performance of
27 adolescents with ASD, 27 matched typically developing
adolescents and 17 adolescents with BD on the behavioural EA
task and self-report measure of empathy. As expected, individuals
with ASD performed worse in the EA task than matched controls,
although these differences were statistically significant only when
measuring EA for videos with female targets. Our results also
showed that the control participants were more accurate at
assessing male targets affect than female targets affect. The
fact that females usually report themselves as being not only
more expressive, but also more ambivalent in their emotional
expressions compared to males (79) could explain why emotional
expressions from males were more accurately inferred. This
matches our findings in study 1. Likewise, differences in EA
based on type of the event described were found in both control
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and ASD participants, with both groups of perceivers assessing
more accurately positive than negative events. As mentioned
above, our results suggest that positive emotional expressions are
more easily inferred than negative expressions because positive
expressions seem to be visually more distinctive and recognised
faster than negative expressions (80, 81).

Similar to previous studies addressing EA in adolescents
with CD, no differences were found for the BD group across
cognitive empathy on the EA task (84). In addition to the
behavioural measure of empathy, a self-report questionnaire
was administered to further assess cognitive and affective
components of empathy. Our results revealed that levels
of self-reported affective empathy did not significantly
differ across groups, although reported levels of affective
empathy were lower in BD than ASD, with controls having
the higher scores. The results are suggestive of others reported
in ASD literature, suggesting their affective empathy to be
intact (85, 86). Furthermore, the lack of deficit in affective
empathy found in the adolescents with BD mirrors those
of Robinson and Rogers (87), who also failed to find
differences in affective empathy when comparing three
groups of offenders with different levels of psychopathic traits.
However, this finding disagrees with individuals meeting a
clinical diagnosis of a disruptive behaviour disorder, with
lower levels of self-reported affective empathy found in
this group (21, 22). This may suggest that the “milder”
symptomatology experienced by our BD group compared
to individuals with DBD may be associated with intact vs.
impaired levels of affective empathy and warrants further
research to explore possible causal associations between
severity of symptomatology and levels of affective empathy in
these individuals.

The lack of differences in affective empathy could also be
related to the type of items used in each questionnaire. While the
affective items from the empathy questionnaire (QCAE) focused
more on the experience of emotions and affective responses,
the items assessing lack of empathy as part of CU traits (ICU)
seem to be more related to behaviours. Seeing that individuals
with disruptive behaviours show poor capacities for affective
resonance toward others’ emotions, it is possible that they
misjudge their own affective responses on the QCAE (e.g., “It
pains me to see young people in wheelchairs”), but accurately
assess their behavioural responses when completing the ICU (“I
apologise to persons I hurt”).

In contrast, significant differences were found in self- reported
cognitive empathy across groups, with individuals with BD
reporting significantly more difficulties than controls. Our results
contradict previous studies that have failed to find difficulties
in cognitive empathy in individuals with samples displaying
antisocial behaviour compared to controls (19, 88). They also
disagree, to some extent, with the proposed double dissociation
of empathy, in which individuals with ASD tend to display more
deficits in cognitive than affective empathy (7, 13-15), while those
with disruptive behaviours show the opposite profile (17, 19, 39,
89).

Examining the differences across groups the
subcomponents of cognitive empathy we found that levels

in

of online simulation were lower in individuals with BD than in
both controls and individuals with ASD. Differences between
ASD and BD were, however, not statistically significant. In
addition, there is a negative correlation between chronological
age and impulsivity, with the latter declining significantly
from childhood through adolescence and into adulthood
(90). Seeing that our sample included participants aged
between 12 and 17, it may be the case that the deficits
observed in cognitive empathy (i.e., online simulation) will
not be present in the group of participants with BD in later
developmental stages. This corresponds with research revealing
that boys with psychopathic traits tend to exhibit analogous
levels of cognitive empathy than their peers, suggesting that
the observed deficits in this ability may not persist after
adolescence (38).

As predicted, adolescents with ASD reported significantly
lower scores on cognitive empathy than the controls, while no
differences were found in affective empathy between both groups.
Our findings concur with those of previous studies supporting
a dissociation between cognitive and affective empathy by using
self-report questionnaires (7, 15). Furthermore, the literature
has consistently shown the existence of a perspective taking
deficit in ASD (8, 91), and our results provide further support
for this idea. Our findings also mirror those using the EA
task in adults with ASD, showing no differences in cognitive
on the EA, but some cognitive empathy deficits on the
self- report questionnaires, namely perspective taking (57). In
summary, our results show a cognitive deficit in ASD that
seems to be specific to the subcomponent of perspective taking,
and suggests that adolescents with ASD seem to have, at
least to a certain extent, insight into their poor perspective
taking abilities (55).

Examining the subcomponents of cognitive empathy further,
we found that levels of online simulation (i.e., an attempt to
put oneself in others’ place by imagining what that person
is feeling) (1), were lower in individuals with BD than in
both controls and individuals with ASD. Differences between
ASD and BD were, however, not statistically significant. This
is consistent with findings by (87), who found that offenders
with high psychopathy traits display lower levels of online
simulation than offenders with medium and low psychopathy
traits. The authors suggested that their findings could be
explained the fact that online simulation measures the active
effort to put oneself in another’s place through their imagination
rather than using a more analytic perspective, such as the
self-assessment of their own ability. Considering that online
simulation often refers to future intentions (e.g., “Before
criticising somebody, I try to imagine how I would feel if I
was in their place”), difficulties within this ability could also be
explained by the frequent co-occurrence between impulsivity/
behavioural disinhibition and disruptive behaviour disorders
(92-94). Perhaps the impulsive behaviour associated with these
conditions (95, 96) leads individuals to quickly respond to a
given situation rather than to evaluate (e.g., by using online
simulation) this situation first. Indeed, our results showed
that impulsivity (as measured by the APSD) was higher in
individuals with BD when compared to both ASD and controls
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(although the differences between BD and ASD were not
statistically significant).

Finally, we found that individuals with BD reported higher
levels of CU traits than those with ASD and controls. In
particular, its subcomponent callousness was found to be
significantly higher in BD than ASD and controls, reflecting
a lack of guilt and empathy within those with BD (97).
These results provide, to some extent, support for evidence
revealing that individuals with disruptive behaviours have a
basic dysfunction in affective empathy that is characterised by
poor capacities for affective resonance toward others’ emotions
and lack of concern for others” welfare (17-19). Corresponding
with previous research (98), individuals with ASD reported an
increase in callousness traits compared to controls (although
these differences were not statistically significant), suggesting a
potential selective deficit in affective domains that includes the
ability to care about others’ feelings. It is worth noting that
according to literature, the presence of CU traits in ASD seems
to be more associated with behavioural features characteristic of
ASD, such as lack of sensitivity to the feelings of others, rather
than with the manifestation of conduct problems (99). In fact,
our results showed that levels of CU traits were significantly lower
in individuals with ASD when compared to those within the
BD group.

Although the current findings are promising, there are
also some limitations to be noted. Firstly, there were gender
differences across groups. Due to low prevalence of ASD among
females, we mainly included males in the ASD group, whereas in
the BD and control groups the number of females included was
higher than the number of males. While the gender imbalance
should be considered a limitation of the study and generalisability
of the results, previous studies have found no gender differences
on the EA task in neither clinical nor non-clinical adolescent
populations (44, 67, 84). For example, no gender differences have
been found on the EA in typically developing adolescents and
those with CD (58, 100). Kral et al. (68) did find a significant effect
of gender in typically developing adolescents with female having
higher AE coefficients, however, this effect dropped to trend level
when controlling for age. Equally, given that the ASD group
may have performed worse on the EA task for female targets as
male participants are generally worse at EA of female targets, it
is important to note that no differences have been reported in
empathic behaviours, both in style and levels, between adolescent
females and males with and without ASD (86). As participants in
the current study constituted of adolescents, generalisation of the
findings to adult populations should be cautioned.

Amongst the ASD group, it should be noted that three
children had a comorbid diagnosis with ADHD, and these
children may have performed different to those with ASD. These
3 children were not removed from the analysis as these disorders
often co-occur (101). Research has also failed to find differences
between child adolescents with ASD compared to those with
ADHD using an EA task (54). Furthermore, none of the children
included in the study were identified as having an intellectual
disability; this should be verified with appropriate assessments
in future research. It is also important to mention that we were
not able to recruit individuals with a formal diagnosis of CD,

BDB, or related conduct problems, and therefore our results
need to be interpreted more in line of individuals who show
higher levels of behavioural difficulties but may not meet the
thresholds required for a formal clinical diagnosis. However,
all the participants with BD attended special schools, which
ensured a pattern of behavioural problems. This was further
demonstrated by the predicted scores on the CU and ASPD
measures. It would be of interest to extend this research to clinical
samples of adolescents comparing different clinical diagnoses of
DBD (e.g. ODD vs. CD).

Finally, the EA task in the current study focused on the
cognitive aspect of empathy only, which meant that a direct
comparison could not be made on affective empathy using
behavioural and self-report measures. The Multifaceted Empathy
Test (MET) captures cognitive and emotional components of
empathy within the same task and has been shown to be a
useful and efficient instrument for indexing impaired empathy in
different diagnostic groups and may therefore be useful to include
alongside the EA task in future studies addressing both clinical
groups (14, 102).

Overall, our findings revealed no overall deficit in empathy
as highlighted by the EA task in any of the three groups.
Rather, the results support the existence of a deficit in
cognitive empathy in ASD, which seemed to be specific to the
perspective taking subcomponent, and suggest the preservation
of their affective empathy, thereby supporting the double
dissociation proposed for both components of empathy. In
addition, our findings provide evidence of a cognitive deficit
in empathy, in particular online simulation, in individuals
with BD that could be better explained by the demographic
characteristics of our sample (ie., age of participants with
BD; non-clinical levels of BD). Although both ASD and the
above-mentioned disruptive behaviours are commonly referred
to as empathy dysfunction disorders (40), our results reveal
that difficulties in cognitive empathy differ qualitatively among
individuals highlighting it should not be viewed simply as a
global deficit.
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