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Abstract

This study investigated whether young adults with ASD (n=29) had impairments in Cognitive Empathy (CE), Affective
Empathy (AE) or Empathic Accuracy (EA; the ability to track changes in others’ thoughts and feelings) compared to typically-
developing individuals (n=31) using the Empathic Accuracy Task (EAT), which involves watching narrators recollecting
emotionally-charged autobiographical events. Participants provided continuous ratings of the narrators’ emotional intensity
(indexing EA), labelled the emotions displayed (CE) and reported whether they shared the depicted emotions (AE). The ASD
group showed deficits in EA for anger but did not differ from typically-developing participants in CE or AE on the EAT.
The ASD group also reported lower CE (Perspective Taking) and AE (Empathic Concern) on the Interpersonal Reactivity

Index, a self-report questionnaire.
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Introduction

Empathy can be defined as the ability to share others’ feel-
ings or ‘put yourself in their shoes’ (Singer & Lamm, 2009).
The literature suggests that empathy is a multi-dimensional
concept (Davis, 1980, 1983; Decety, 2015), which includes
cognitive empathy (CE), defined as the ability to under-
stand others’ feelings, beliefs and intentions (Baron-Cohen
& Wheelwright, 2004; Bos & Stokes, 2019), and affective
empathy (AE), which is characterised by “an emotional
response in an individual that stems from and parallels the
emotional state of another individual” (Smith, 2009, p. 490).
Empathy can further be divided into “state empathy”, a psy-
chological state induced by a specific stimulus or situation,
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and “trait empathy”, a personality tendency which is rela-
tively stable over time (Song et al., 2019).

A wide range of methods have been used to measure CE
and AE within the literature, with self-report questionnaire
measures being most commonly used. One widely-used
questionnaire is the Interpersonal Reactivity Index (IRI)
(Davis, 1980), a trait measure of empathy which includes
two scales thought to measure AE (‘empathic concern’ and
‘personal distress’), and two which are considered to repre-
sent CE (‘fantasy’ and ‘perspective-taking’) (Davis, 1983).
However, self-report measures of empathy are subject to sev-
eral limitations such as social desirability biases, as being
empathetic is typically seen as a positive quality. People
may also lack insight into their empathic abilities, believing
themselves to be more empathic than they really are.

State empathy is usually measured via experimental tasks,
such as the Multi-Faceted Empathy Test (MET; Dziobek
et al., 2008). The MET requires participants to infer the
mental states of people in photographs (measuring CE) and
to report their emotional reactions to the pictures (measuring
AE). Spontaneous mimicry of another’s emotions is another
index of state empathy. For instance, Drimalla et al. (2019)
found that one’s tendency to engage in facial mimicry was
positively related to AE and CE scores on the MET. Some
studies have measured empathy via physiological (e.g., heart
rate and skin conductance) responses to emotional stimuli,
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as these measures are thought to reflect AE (Levenson &
Ruef, 1992; Trimmer et al., 2016; Kaplan et al., 1960).

Most existing measures of empathy rely on self-reports of
dispositional tendencies or assess subjective or physiological
responses to static images (e.g., of sad faces); consequently,
they fail to assess the ability to monitor rapidly changing
social cues, a skill that is very important in navigating real-
life social interactions. The ability to track another person’s
(the ‘target’s’) transient thoughts and feelings is known as
Empathic Accuracy (EA) (Zaki & Ochsner, 2011; Zaki et al.,
2008). Existing measures of EA involve watching vide-
otaped social interactions and assessing a person’s ability
to infer the thoughts/feelings of the target (Ickes, 2001), or
viewing narrators talking about emotionally-charged experi-
ences and judging the intensity and valence of the target’s
emotions (Levenson & Ruef, 1992; Zaki et al., 2009). EA
has received less attention in the literature on empathy in
ASD compared to CE and AE.

Empathy in ASD

ASD is characterised by qualitative differences in social
communication/interaction and a pattern of repetitive,
restricted behaviours, interests and activities (American
Psychiatric Association, 2013). People with a diagnosis of
ASD! are commonly thought to have difficulties in empathy
compared with typically-developing (TD) individuals; as
such, ASD has been characterised as an “empathy disorder”
(Gillberg, 1992). There are several theories which discuss
possible mechanisms underlying empathy deficits in people
with ASD. A leading theory of autism suggests that indi-
viduals with ASD lack Theory of Mind, meaning they find
it difficult to infer the mental states of others (Baron-Cohen,
2000). People with ASD typically perform worse on ‘false-
belief” tasks which measure Theory of Mind by assessing
one’s ability to distinguish between events in reality, versus
how events may be (incorrectly) represented in another per-
son’s mind (Baron-Cohen et al., 1985). In contrast, the social
motivation hypothesis (Chevallier et al., 2012) proposes that
individuals with ASD are less socially motivated than TD
individuals, which contributes to social impairments such
as empathic deficits. Finally, Baron-Cohen’s (2009) ‘Empa-
thising-Systemising’ theory of ASD suggests that people
with ASD have a preference towards tasks which involve
systemising (e.g., solving maths problems, making lists, fix-
ing bikes, etc.), because systems often change in lawful and

' A large scale study by Kenny et al. (2016) indicated that there is
no single preferred term to describe people with a diagnosis of ASD.
Furthermore, there is debate regarding the use of person-first or iden-
tity-first language when describing ASD (Vivanti, 2020). Considering
this, the term ‘people with a diagnosis of ASD’ will be used through-
out this paper.
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predictable ways. However, the theory also indicates that
people with ASD struggle with empathy because it is not
‘truth-oriented’; there are no laws which can be applied to
understand emotions in others, as different people express
emotions in different ways. Using self-report methods,
Greenberg et al. (2018) measured the “brain types” (classi-
fying them as either empathising or systemising) of over half
a million people, including individuals with a diagnosis of
ASD. They found that, when compared to TD participants,
the brain types of people with a diagnosis of ASD were bal-
anced in favour of ‘systemising’ at the expense of ‘empathis-
ing’ to either a strong or very strong degree.

The Empathy Imbalance Hypothesis (Smith, 2009)
provides a more nuanced view on empathy by suggesting
that people with a diagnosis of ASD experience “empathic
overarousal”, leading them to experience increased distress
in response to others’ emotions compared with TD individu-
als. Consequently, Smith (2009) argues that people with a
diagnosis of ASD have heightened AE in comparison to TD
individuals, despite showing impairments in CE. An abun-
dance of research has provided evidence for impaired CE
in ASD (Baron-Cohen et al., 1997; Dziobek et al., 2008;
Baron-Cohen et al., 1997; Ozonoff et al., 1990; Rogers et al.,
2007; Zalla et al., 2009), as measured via self-report ques-
tionnaires such as the IRI or experimental tasks such as the
MET. However, the evidence regarding AE in ASD is mixed,
with the majority of studies indicating that people with ASD
have either higher or similar levels of AE compared with
people without ASD (Dziobek et al., 2008; Murray et al.,
2017; Rogers et al., 2007; Song et al., 2019).

Supporting the Empathy Imbalance Hypothesis, in a
meta-analysis of 51 studies, Song et al. (2019) found that
people with ASD scored higher on IRI Personal Distress,
and the AE subscale of the Questionnaire of Cognitive and
Affective Empathy (QCAE) (Di Girolamo et al., 2019) com-
pared to TD individuals, suggesting higher trait AE. How-
ever, they found that people with ASD scored lower overall
on the Empathic Concern subscale of the IRI compared to
TD participants. Song et al.’s (2019) findings also indicated
that people with ASD performed similarly to TD individuals
in experimental tasks measuring AE—most commonly the
MET. For example, Dziobek et al. (2008) used the MET in
a sample of adults with ASD and found deficits in CE, but
not AE, when compared to TD individuals.

More nuanced findings were reported by Mazza et al.
(2014), who found that, in comparison to TD participants,
individuals with ASD showed deficits in AE (measured by
the MET) specifically for negative emotions (such as sad-
ness, anger and disappointment); AE for positive emotions
(such as happiness and positive surprise) was unimpaired
in the ASD group. Contrary to this, Jankowski and Pfeifer
(2021) found that ASD and TD adolescents reported similar
levels of AE when watching videos of actors taking part in a
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singing competition, regardless of whether the emotion was
positive or negative. Participants were required to rate the
levels of pride and embarrassment felt by the actors and were
also asked to rate the levels of pride and embarrassment they
themselves felt when watching the videos. CE abilities of
participants with ASD (how accurately they rated the emo-
tions felt by the actors) were more strongly influenced by the
level of contextual information available. When the context
was incongruent with the emotion being displayed (e.g., the
contestant performed well but felt embarrassed), participants
with ASD were more likely than TD participants to reference
contextual information and rate that participants addition-
ally felt proud, although they rated that the participant felt
embarrassed to a similar degree.

In contrast, specific impairments in processing negative
emotions have been reported in studies measuring CE in
ASD populations using facial emotion recognition tasks
(e.g., Ashwin et al., 2006). These studies focusing on facial
emotion recognition in ASD have suggested that people with
a diagnosis of ASD have specific deficits in identifying fear
(Howard et al., 2000; Pelphrey et al., 2002), disgust (Golan
et al., 2006), sadness (Boraston et al., 2007) and anger from
facial expressions (Bal et al., 2010).

There is some, albeit limited, evidence to suggest that
individuals with ASD may show atypical neural activity
when responding to negative emotions. Krach et al. (2015)
measured brain activity whilst participants looked at draw-
ings depicting a protagonist within social scenarios, some
of which were neutral, and some of which were likely to
induce embarrassment. Compared with TD individuals, par-
ticipants with ASD showed deficits in AE (measured by the
levels of vicarious embarrassment they felt on behalf of the
protagonist within the scenarios). Relative to TD controls,
the ASD group showed reduced anterior insula and anterior
cingulate cortex activity, but greater hippocampus activity,
when viewing these scenarios. This suggests that whilst
TD individuals are likely to rely on social cues (e.g., facial
expressions, body language), people with ASD are more
likely to rely on memories of previous social encounters to
inform their AE responses.

Further to this, Baron-Cohen et al. (1999) found that
individuals with ASD showed significantly less activation
in the amygdala overall than TD controls during a task in
which participants were required to infer what a person was
thinking/feeling by looking at photographs of their eyes. The
researchers did not explore whether there was an interac-
tion between group status and emotion on amygdala activity
(i.e., whether the ASD individuals showed reduced activa-
tion to specific emotions or emotions in general). However,
amygdala activation seems to play a particularly important
role in the recognition of threat-based emotions such as fear
(Adolphs et al., 2005; Baron-Cohen et al., 2000) and anger
(Scott et al., 1997). Thus, abnormal amygdala activity in

people with a diagnosis of ASD may account for the find-
ings discussed above, which suggest that empathic deficits
in ASD might be disproportionately seen for negative emo-
tions; however, further research is required to clarify this.
Despite the evidence discussed above which indicates that
empathy amongst individuals with ASD may vary across
different emotions, few studies have explored this issue
whilst measuring multiple components of empathy in par-
allel. Consequently, the literature may have provided an
over-simplified view of empathic abilities in people with a
diagnosis of ASD.

Whilst there are a large number of studies examining CE
and AE in people with a diagnosis of ASD, primarily using
self-report measures, fewer studies have measured empathic
accuracy (EA) in ASD. Three studies by the same research
group (Demurie et al., 2011; Ponnet et al., 2008; Roeyers
et al., 2001) measured EA by asking participants to infer the
thoughts and feelings of targets in video-taped social interac-
tions which were either ‘structured’ (playing a board game)
or ‘unstructured’ (an unplanned ‘getting acquainted’ conver-
sation). The targets listed the thoughts and feelings they had
experienced during the interactions and independent judges
assessed how closely the participants’ responses matched the
target’s actual thoughts and feelings, yielding an EA score.
The authors found that participants with ASD only showed
significant impairments when rating the unstructured, but
not the structured, social interactions. It should also be
noted that these three studies relied on predominantly male
samples, which is a common feature of research measuring
empathy in ASD populations (Song et al., 2019). This is a
key limitation of the existing research, as it means compara-
tively little is known about empathy in females with ASD.

A recent study by Santiesteban et al. (2021) used an
adapted version of the Empathic Accuracy Task (EAT)
to measure empathy in 21 adults with ASD and 45 adults
without ASD. The EAT assesses AE, CE and EA by meas-
uring participants’ responses to videos of narrators describ-
ing autobiographical events. In Santiesteban et al.’s (2021)
study, videos depicted either ‘affective’ (sad) or ‘neutral’
events. The narrators provided continuous ratings of how
they felt whilst recording the videos. In half of the trials,
participants continuously rated the strength of their own
emotions whilst watching the video (measuring ‘online’ AE)
and, immediately after the video, rated the strength of the
actor’s emotions (assessing ‘offline’ CE). In the other half,
participants continuously rated the strength of the actor’s
emotions during the video (measuring ‘online’ EA), and
afterwards gave a single rating reflecting the strength of their
own emotions (measuring ‘offline’ AE). Participants with
ASD showed deficits in ‘offline’ CE and lower AE com-
pared to TD participants, particularly when viewing ‘affec-
tive’ (sad) videos. However, the groups did not significantly
differ on the ‘online’ measures of EA and AE. Unfortunately,
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this study only measured AE, CE and EA in response to sad
or neutral events, and did not explore empathic abilities in
response to other discrete emotions as anger, happiness or
fear.

Santiesteban et al.’s (2021) study also controlled for
alexithymia, a trait which is increasingly thought to have
an important relationship with empathy (Grynberg et al.,
2010). Alexithymia, which is defined as problems in iden-
tifying and describing one’s own emotions (Sifneos, 1973),
commonly co-occurs with ASD (Hill et al., 2004), and is
independently linked to deficits in empathy (Guttman &
Laporte, 2002; Prkachin et al., 2009). Research investigating
the neural correlates of AE found that differences between
people with versus without ASD in anterior insula activity
when witnessing a friend experiencing pain were rendered
non-significant when alexithymia was accounted for (Bird
et al., 2010). More recently, Shah et al. (2019) found that
alexithymia was associated with empathy deficits (measured
by the Questionnaire of Cognitive and Affective Empathy)
in people with autistic traits (but no confirmed diagnosis),
but that autistic traits were a more important predictor of
empathy than alexithymia. Given the mixed findings in the
literature, it is unclear whether empathy deficits in ASD are
explained by alexithymia. Thus, we investigated this issue
by measuring the impact of alexithymia on different forms
of empathy.

The Current Study

In summary, empathy is a multi-faceted construct with cog-
nitive and affective components which can be expressed and
measured at trait and state levels using self-report and exper-
imental methods. Amongst people with a diagnosis of ASD,
research has provided consistent evidence of impairments
in CE, at both state and trait levels. There is more mixed
evidence regarding AE and EA, which appears to be partly
accounted for by the variance in measurement methods and
lack of granularity in empathy measurement as related to
discrete emotions. Furthermore, the generalisability of the
existing literature is limited due to the under-representation
of females with ASD in studies within this field.

This study therefore aims to improve upon previous
research on empathy in ASD by investigating multiple fac-
ets of empathy using self-report and experimental meth-
ods in a mixed gender sample, while also taking account
of alexithymia. We included stimuli depicting happiness, a
positive emotion, and a range of negative emotions (anger,
sadness and fear) to determine whether deficits in empathy
in ASD vary across emotions or are specific to negative emo-
tions. Based on previous research, we predicted that indi-
viduals with ASD would show deficits in CE compared to
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TD participants (Dziobek et al., 2008; Rogers et al., 2007).
Although the evidence regarding AE is more mixed, there is
no consistent evidence to suggest that AE is impaired in peo-
ple with ASD. With the exception of trait Empathic Concern
(a facet of AE where people with ASD show deficits), the
majority of studies using trait measures of empathy indicate
that AE is higher in people with ASD compared with TD
individuals (Song et al., 2019). Furthermore, experimental
studies suggest that people with and without ASD do not dif-
fer in state AE (Song et al., 2019). Taking the experimental
evidence into account, we predicted that the groups would
not differ in AE. It was more difficult to make predictions
regarding EA, as this component of empathy has not been
widely investigated. Nevertheless, based on studies explor-
ing CE in people with ASD (Jolliffe & Baron-Cohen, 1999;
Zalla et al., 2009), and evidence indicating that similar brain
regions are involved in CE and EA (Mackes et al., 2018),
we hypothesised that participants with ASD would show
deficits in EA relative to TD participants. We also predicted
that empathic deficits in the ASD group would be partly
explained by alexithymia.

Method

Design

The study used a between-groups, cross-sectional design.
Participants

G Power was used to conduct an a priori power analysis,
based on Dziobek et al.’s (2008) study which had a similar
two-groups design. This suggested that a total of 54 partici-
pants (27 per group) was required to detect large effects at
an a=0.05 level of statistical significance and 95% power.

A total of 61 people consented to participate and were
divided into two groups; people with a diagnosis of ASD
(n=29) and a control group of TD individuals (n=32). Par-
ticipants were matched at a group level in terms of age and
gender (ASD Group: 17 males, 12 females; TD Group: 13
Males, 18 females). Participants were all aged 16-25 years
and native English speakers. The majority of participants
were White British.

Participants were excluded if they had a suspected intel-
lectual disability or current diagnosis of a psychotic disorder.
Participants in the ASD group were only included if they had
a clinical diagnosis of ASD (confirmed via clinical report
or equivalent). Participants in the TD group completed a
brief version of the Autism Quotient (AQ-10) (Baron-Cohen
et al., 2001) to screen for traits of ASD; they were excluded
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if they scored above the screening cut-off (> 6). One partici-
pant was excluded on this basis.

Recruitment

Participants were recruited via the University of Bath’s
Research Community Participation Pool, the Centre for
Applied Autism Research database and local educational
programmes, such as a summer school for autistic students
considering going to university. Poster advertisements were
also placed in several university departments. Participants
were reimbursed five pounds for taking part.

Self-Report Measures

The IRI (Davis, 1980) was used to measure trait empathy.
This is a 28-item self-report measure which consists of four
subscales; ‘Empathic Concern’ and ‘Personal Distress’
(thought to measure AE); ‘Perspective Taking’ and ‘Fan-
tasy’, (thought to measure CE). The IRI has adequate inter-
nal consistency with alpha coefficients ranging from 0.68
to 0.79 (Baldner & McGinley, 2014; Davis, 1980). The IRI
has previously been used to measure trait empathy in people
with ASD across numerous studies (Song et al., 2019).

The Toronto Alexithymia Scale (TAS-20) (Taylor et al.,
1985), a 20-item self-report questionnaire, was used to
measure trait alexithymia. Research indicates that this scale
has moderate to high reliability when used in ASD popula-
tions (Cronbach’s a=0.86) (Samson et al., 2012).

The presence of ASD traits in the TD group were meas-
ured using a brief version of the Autism Quotient (AQ-10).
The AQ-10 has good sensitivity and specificity (Allison
et al., 2012). Booth et al. (2013) found that the AQ-10 had
an area under the curve of 90.3%, indicating excellent pre-
dictive validity.

Following data collection, the researchers conducted reli-
ability analyses which showed that both the IRI (x=0.845)
and TAS-20 («=0.851) fell into the ‘good’ range for
reliability.

Experimental Empathy Measure: The
Empathic Accuracy Task (EAT).

CE, AE and EA were measured using a modified version of
the EAT (Mackes et al., 2018; Zaki et al., 2009), which has
previously been used to explore EA in people with schizo-
phrenia (Lee et al., 2011; van Donkersgoed et al., 2019)
and adolescents with conduct disorder (Martin-Key et al.,
2017, 2020).

Using a laptop, participants watched ten video clips
of narrators describing autobiographical experiences in
which they had felt discrete primary emotions. Please see

CONTINUOUSLY rate how you think the person was feeling while talking about the event, NOT
during the event itself!

Moderate emotion

Fig.1 A screenshot from the Empathic Accuracy Task. The narra-
tor’s face has been pixelated to protect their identity but was visible
in the actual task

Supplementary Material for an overview of the events
described in each clip. Two narrators (one male, one female,
both White British) depicted five emotions each (anger, hap-
piness, sadness, fear and no emotion). Seven participants
with ASD completed the task using clips which were filmed
for a previous study (Mackes et al., 2018). However, due to
ethical concerns related to the content of one clip (the female
narrator described an incident of domestic violence), the
researchers filmed new video clips with a different female
narrator. The five original female clips were replaced with
five clips using the new female narrator; however, the origi-
nal male narrators’ clips were used throughout the study. The
events described in the new clips were filmed closely follow-
ing the procedure used by Mackes et al. (2018) (although
there were some minor differences which are highlighted
in Supplementary Material). All of the clips were rated as
five or above in emotional intensity by the narrator (rated
on a 1-9 scale, with 9 being the highest score). The narrator
was also prohibited from directly mentioning the emotion
they were depicting whilst describing the event (e.g., ‘I felt
angry’). After filming all five clips, the narrator rated the
intensity of the emotion they experienced whilst describing
each event. Further information about the filming procedure
can be found in our Supplementary Materials.

All participants in the TD group, and the remaining 22
participants in the ASD viewed the clips with the original
male narrator and the new female narrator (they did not view
the original female clips).

The ten clips were arranged into two playlists (A and B),
each presenting the clips in different orders. To reduce order
effects, the playlists were counterbalanced across partici-
pants (and groups). Whilst watching the clips, participants
used the arrow keys on the keyboard to continuously rate
the intensity of the narrator’s emotions on a scale from 1 (no
emotion) to 9 (very strong emotion) (Fig. 1). The correla-
tion between the narrators’ ratings of their own clips (how
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they felt while talking about the event) and the participant’s
ratings of the narrator’s feelings yielded the measure of EA.

After watching each clip, participants were asked to select
the predominant emotion displayed from a list of six primary
emotions (measuring CE). Finally, participants labelled the
emotion they themselves experienced whilst watching the
clip (there was also an option of ‘No Emotion’), providing a
binary CE score (correctly or incorrectly identifying the nar-
rator’s emotion). The extent to which their emotion matched
the predominant emotion displayed by the narrator provided
a binary AE score (the participant either experienced the
same emotion as the narrator, or a different emotion/no emo-
tion). As there were two trials per emotion for both CE and
AE, participants could score either 0% (incorrect on both
trials), 50% (correct on one trial) or 100% for each emotion
(correct on both trials).

As AE abilities may be dependent on CE abilities (Coll
et al., 2017), the researchers also calculated a second meas-
ure of AE (AE2) by assessing whether the emotion the par-
ticipant was experiencing matched the emotion that they
thought the actor was experiencing.

The EAT was initially piloted with an individual with
a diagnosis of ASD. Their feedback was used to refine the
final experimental protocol.

Governance and Ethical Issues

Ethical approval was gained from the University of Bath’s
Psychology Research Ethics Committee. During the debrief,
the experimenter asked the participant how they were feel-
ing and administered a mood repair task if the participant
felt distressed.

Procedure

Participants completed the self-report measures prior to the
EAT (the AQ-10 was completed by the TD group only).
Participants were debriefed after the session, which lasted up
to one hour. No participants reported feeling distressed fol-
lowing the EAT and thus the mood repair task was not used.

Analysis

Demographic variables were compared across groups using
independent ¢ tests and Chi-Square tests. Correlational anal-
yses were run to test for associations between the IRI scores
and EA, CE and AE scores on the EAT. Criterion validity
was assessed by correlating IRI scores with EAT Scores (see
Supplementary Material).
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The IRI and EAT data were not normally distributed,
therefore Mann—Whitney U tests were used to compare IRI
scores between groups, applying a Holm-Bonferroni cor-
rection (Holm, 1979) to control for familywise error rates.
The EAT data were analysed using the procedure outlined
by Martin-Key et al. (2017). The emotional intensity ratings
provided by each participant were separated into two second
bins. Correlations between these ratings and the narrators’
own ratings were then determined. These correlations were
transformed using Fisher’s Z, resulting in one EA score per
clip. Average total EA scores and EA scores for each emo-
tion were then calculated for each participant. Mann—Whit-
ney U tests were used to compare groups in terms of EA,
AE and CE scores (total scores and scores for individual
emotions). The same method was used to explore whether
the ASD group’s EA, AE and CE scores (total scores and
scores for each emotion) differed depending on whether they
watched the old or new clips.

Preliminary analysis of the EAT data revealed that par-
ticipants (n=7, ASD Group) who watched the ‘old’ film
clips (the original male and female narrators, before the
female video clips were re-filmed) had significantly lower
EA scores compared with those who watched the ‘new’
clips (with the original male narrator and new female narra-
tor) [n=22 (ASD Group), n=31 (TD Group)], suggesting
that it may not be valid to combine the data from partici-
pants who watched both types of clips (old and new). The
seven participants who watched the old clips were therefore
excluded from further analyses comparing the groups’ EA
scores, meaning the ASD Group’s sample size for the EA
analyses is 22 rather than 29. Analyses of EA data includ-
ing the seven participants who watched the original clips is
available in the Supplementary Material. As there were no
significant differences in the CE or AE scores of participants
who watched the old film clips versus those who watched
the new clips, all (n=159) participants were included in the
CE and AE analyses.

To investigate whether alexithymia was associated with
empathy in the ASD group, total TAS-20 scores were cor-
related with IRI and EAT scores for the ASD group only
(n=29 for IRI, AE and CE scores, n=22 for EA Scores).

In addition to the 7 participants who were excluded from
analyses of the EAT on the basis of viewing the original film
clips, one additional TD participant was excluded from the
analyses of Total EA scores and EA for Fear. This is because
they did not change the default emotional intensity rating
for the frightened clips, meaning their EA score for this clip
could not be calculated. Consequently, it was not possible
to determine their Total EA score. Additionally, EAT data
was missing for one TD participant due to technical issues.
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Table 1 Demographic and clinical characteristics of the sample

ASD group TD group p value
(n=29) (n=31)

Age 18.31 (1.65) 17.81 (1.85) 0.272

Gender 0.196
Male 17 (58.6) 13 (41.9)

Female 12 (41.4) 18 (58.1)

Current mental health difficulties® 0.007*
Anxiety disorder 11(37.9) 4 (12.9) 0.025%
Social anxiety 7(24.1) 0 0.004*
Depression 3(10.3) 0 0.107
Eating disorder 1(3.4) 0 0.475
Borderline PD" 1(34) 0 0.483
Prefer not to say 3(10.3) 1(3.2) 0.346

Highest educational qualification 0.211
None 0 0
GCSEs 14 (48.3) 21 (67.7)

A-Levels 13 (44.8) 7(22.6)
University first degree 2 (6.9) 1(3.2)
Prefer not to say 0 1(3.2)

Age of autism diagnosis

Before age 5 8 (27.6)
5-11 9 (31)
12-17 10 (34.5)

18 or over 2(6.9)

Mean (Standard Deviation) is given for age, all other values show
numbers of participants with percentages shown in paratheses

“p<0.05
*Participants could have more than one mental health difficulty
PD Personality Disorder

Therefore for the EAT analyses, the final sample was n=29
(ASD Group) and n=30 (TD Group) for the CE and AE
scores, and n=22 (ASD Group) and n=30 (TD Group) for
the EA scores.

Results
Demographic Characteristics

There were no differences between the ASD and TD groups
in age [#(58)=1.11, p=0.272], gender (y* (1)=1.669,
p=0.196) or highest education qualification achieved ( x>
(1)=4.518, p=0.211) (see Table 1). Significantly more
participants in the ASD group than the TD group reported
current mental health difficulties, y2 (2)=10.043, p=0.007.

Trait Empathy (IRI Scores)
Cognitive Empathy.

The ASD group scored significantly lower than the TD
group on the Perspective Taking subscale, U=214.5,
z=— 3.484, p<0.001, r=— 0.45 (see Table 2) but not
on the Fantasy subscale of the IRI (U=320, z=— 1.921,
p=0.055). Although studies of typically-developing adults
have reported gender differences in self-report measures
of empathy (Baez et al., 2017), scores on the Perspective
Taking subscale did not significantly differ by gender; this
was true when collapsing across groups (U=341 z=— 1.62,
p=0.106) and when analysing the ASD Group only (U=101
z=—10.045, p=0.983).

Affective Empathy.

The ASD group scored significantly lower than the TD group
on the Empathic Concern subscale, U=280.5, z=— 2.51,
p=0.012, r=— 0.32 (see Table 2). The ASD group also
scored higher on Personal Distress than the TD group, but
not significantly so following correction for multiple com-
parisons (U=302, z=—2.186, p=0.029) (using an adjusted
alpha of p <0.025).

Table 2 Self-reported trait

ASD group TD group p value Effect size (r)
empathy scores as measured (n=29) (n=31)
using the Interpersonal
Reactivity Index (IRI) Total score 60.83 (14.43) 67.61 (12.45) 0.024 —-0.29
Cognitive empathy
Perspective taking 13.59 (4.59) 18.29 (5.05) < 0.001%* - 045
Fantasy 15.45 (5.75) 18.16 (4.73) 0.055 -0.25
Affective empathy
Empathic concern 16.66 (4.87) 19.52 (5.03) 0.012* -0.32
Personal distress 15.14 (5.88) 11.65 (5.21) 0.029 -0.28

As multiple comparisons were performed, p values were adjusted using the Holm-Bonferroni method
*<0.0125, ** <0.01; Values are given as Means (Standard Deviations)
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Table 3 Empathic accuracy task (EAT) scores by group and group comparisons

ASD group TD group p value Effect size (r)
(n=29) (n=30)
Cognitive empathy
Total 78.28 (15.13) 83.67 (13.26) 0.118 -0.20
Happiness 87.93 (25.55) 91.67 (18.95) 0.654 —0.06
Sadness 93.10 (17.55) 91.67 (18.95) 0.761 - 0.04
Anger 68.97 (31.19) 78.33 (31.30) 0.195 -0.17
Fear 55.17 (40.85) 63.33 (41.38) 0.421 -0.10
Neutral 86.21 (26.38) 91.67 (18.95) 0.448 -0.10
Affective empathy
Total 52.07 (21.28) 62.67 (21.16) 0.060 -0.24
Happiness 53.45(39.94) 71.67 (33.94) 0.073 -023
Sadness 75.86 (31.68) 80.00 (38.51) 0.307 -0.13
Anger 20.69 (34.11) 40.00 (40.26) 0.046 -0.26
Fear 20.69 (31.39) 23.33 (38.80) 0.949 —.001
(n=22% (n=30)
Empathic accuracy (New clips only)
Total 1.13 (0.22) 1.20 (0.13) 0.267 -0.16
Happiness 1.12 (0.28) 1.05 (0.18) 0.868 —0.02
Sadness 1.30 (038) 1.39 (0.21) 0.415 -0.11
Anger 1.03 (0.24) 1.20 (0.19) 0.004* - 040
Fear 1.12 (0.30) 1.16 (0.24) 0.509 - 0.09

p values were adjusted for multiple comparisons using the Holm-Bonferroni method

*p <0.01; Values are given as Mean (Standard Deviation)

*n=21 for EA Fear and Total EA due to the exclusion of one participant in the ASD Group

Empathy Accuracy Task (EAT) Results
Cognitive Empathy.

No significant group differences were found for Total CE
(U=335, z=— 1.563, p=0.118), or CE for Happiness
(U=415, z=- 0.449, p=0.654), Sadness (U=422.5,
z=- 0.304, p=0.761), Anger (U=359.5, z=— 1.295,
p=0.195), Fear (U=385.5, z=— 0.805, p=0.421) or Neu-
tral clips (U=400, z=— 0.760, p=0.448) (Table 3).

Affective Empathy.

Correcting for multiple comparisons, there were no signifi-
cant group differences in Total AE (U=312.5, z=— 1.88,
p=0.060) or AE for Happiness (U=325.5, z=— 1.794,
p=0.073), Sadness (U=379.5, z=— 1.022, p=0.307),
Anger (U=317.5, z=- 1991, p=0.046, r=— 0.259) or
Fear (U=431.5, z=— 0.064, p=0.949). When AE2 scores
were used, similar (non-significant) results were obtained,
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indicating that AE did not differ between the groups even if
participants were not penalised for misidentifying the emo-
tion at the first step.

Empathic Accuracy.

The ASD group scored significantly lower in EA for Anger
compared with the TD group, U=174, z=—2.89, p=0.004,
r=— 0.40 (Table 3). However, the ASD and TD groups
did not significantly differ in Total EA score (U=257,
z=— 1.11, p=0.267), and EA for Sadness (U =286,
z=—0.815, p=0.415). Fear (U=280.5, z=0.66, p=0.509)
or Happiness (U=321, z=— 0.167, p=0.868) (see Fig. 2).

Relationship Between Alexithymia and Empathy
in the ASD Group

In terms of trait CE, alexithymia scores were not significantly
correlated with IRI Perspective Taking, r(28)=— 0.075,
p=0.699, or Fantasy, r(28)=— 0.074, p=0.704. There was a
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Fig.2 Mean cognitive empathy, affective empathy and empathic
accuracy scores by group (error bars show standard error; asterisk
depicts significant p value following correction for multiple compari-
sons)

marginally significant positive correlation between alexithymia
scores and CE for anger [1(28)=0.366, p=0.051] in the ASD
group. However, alexithymia did not correlate significantly
with any other experimental CE scores. For trait AE, there
was a significant positive correlation between alexithymia and
IRI Personal Distress subscale of the IRI in the ASD group,
r(28)=0.484, p=0.008 (see Supplementary Material for a
scatterplot). However, the correlation between alexithymia and
IRI Empathic Concern was non-significant, r(28)=— 0.327,
p=0.083, as were the correlations between alexithymia and all
experimental AE measures. EA Scores for Anger were not sig-
nificantly correlated with alexithymia scores, r(21)=— 0.041,

p=0.858. Similarly, no significant correlations were found
between alexithymia and EA scores for the other emotions.
Please see Supplementary Materials for details of the non-
significant findings (p values ranged from 0.057 to 0.980; r
values ranged from — 0.026 to 0.366). This pattern of correla-
tions suggests that alexithymia does not explain the deficits
in trait empathy or EA for anger observed in the ASD group.

Relationship Between Alexithymia and Empathy
in the TD Group

No significant correlations were found between alexithymia
and any of the trait or experimental empathy measures in the
TD Group. Please see Supplementary Material for details of
the correlations between Alexithymia and EAT scores in the
TD Group (p values ranged from 0.058 to 0.962; r values
ranged from — 0.009 to 0.306).

Discussion

The current study investigated cognitive empathy (CE) and
affective empathy (AE) in young adults with a diagnosis
of ASD and is one of the first studies to investigate autis-
tic participants’ ability to continuously track changes in
emotional intensity (i.e., Empathic Accuracy; EA), using
dynamic stimuli involving auditory, visual and verbal
information. Participants in the ASD group showed some
deficits in trait CE, but they did not differ from the TD
Group in terms of experimental CE. Similarly, the ASD
group reported some impairments in trait AE, but did not
show deficits in experimental AE relative to the TD group.
The ASD group showed reduced EA for anger relative to
the TD participants, but otherwise showed no significant
differences in EA, although a slightly reduced sample size
for the EA analysis may have decreased the level of sta-
tistical power, affecting the likelihood of detecting group
differences. Neither the deficit in EA for anger nor the
impairments in trait CE and AE in the ASD group were
explained by alexithymia.

In line with previous findings (Bird et al., 2010; Rogers
et al., 2007), the ASD group scored significantly lower on
trait CE as measured by the Perspective Taking subscale of
the IRI. However, contrary to past research (Dziobek et al.,
2008; Mul et al., 2018), the ASD group performed similarly
to the TD group on the CE component of the EAT (although
small differences for anger were observed). This finding runs
counter to previous results suggesting that people with ASD
perform significantly worse in experimental tasks measur-
ing experimental CE compared to TD individuals (Dzi-
obek et al., 2008; Lockwood et al., 2013; Mul et al., 2018).
However, the EAT differs from the majority of empathy
measures/tasks, as it uses video clips of people recollecting
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real-life autobiographical experiences. It is possible that
using such videos increases the availability and richness of
cues signalling emotions, making it easier for participants
to ‘read’ the narrators’ emotions and detect changes in emo-
tional intensity. Although this arguably provides a more real-
istic measure of CE compared to tasks like the MET which
use photographs, the sensitivity of this element of the EAT
could be improved, particularly as there were only two emo-
tions per clip; however, previous studies have found deficits
in CE in other clinical groups, such as adolescents with con-
duct disorder (Martin-Key et al., 2017), indicating that the
EAT is sensitive enough to detect between-group differences
in cognitive empathy. Future studies could include a larger
number of clips depicting high and low intensity examples
of each emotion to examine this issue in more detail (as was
done by Lee et al., 2011 in their study investigating empathy
in patients with schizophrenia).

As for AE, participants with ASD reported having sig-
nificantly lower levels of Empathic Concern on the IRI com-
pared with TD participants. This is consistent with Song
et al.’s (2019) meta-analysis and research showing that chil-
dren with ASD are less likely to display concern towards
an experimenter in distress (Hobson et al., 2009). The ASD
group also showed slightly higher scores on the IRI Personal
Distress subscale compared to the TD group; however, con-
trary to previous findings (Song et al., 2019), the differences
between the groups were not significant.

There were no significant differences between the ASD
and TD groups in AE, as measured within the EAT. This is
in line with previous research which measured experimental
AE and CE (Dziobek et al., 2008; Mul et al., 2018). The
current findings therefore appear to contradict the theory
that people with ASD have an “empathy imbalance”, with
disproportionately high levels of AE and low levels of CE
(Smith, 2009). Although not a statistically significant find-
ing, participants with ASD tended to show lower levels of
experimental AE in response to anger, which is consistent
with the findings obtained for EA. Similarly, Mazza et al.
(2014) found that participants with ASD performed worse in
the AE component of the MET when responding to negative
emotions (e.g., anger, sadness and disappointment).

The finding that the ASD Group showed an EA deficit
for anger is in line with the results of a study by Bal et al.
(2010), who found that, compared to TD children, children
with ASD showed deficits in detecting angry, but not fearful,
facial expressions. They concluded that people with ASD
require more contextual cues to detect anger in comparison
to TD people. As anger is arguably a less socially acceptable
emotion to express than sadness, happiness or fear, narrators
in the EAT might have found it more difficult to bring an
angry memory to mind, or may have struggled to directly
express anger during the filming process. This means that
the emotion displayed by the narrator may have appeared
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less congruent with the memory they were describing and
may have been less easy to ‘read’. However, individuals in
the TD Group did not show a trend towards lower EA anger
scores, indicating that they were unaffected by this potential
incongruency. When investigating CE, Jankowski and Pfeifer
(2021) found that people with ASD are more likely to show
differences in CE when the context was incongruent with
the emotion being displayed, whereas the CE abilities of TD
individuals were less reliant on whether context was congru-
ent. The researchers argued that processing these incongru-
ent scenarios placed greater demand on perspective-taking
abilities, i.e., participants with ASD tended to infer the emo-
tional state based on the description provided to a greater
degree than the TD individuals, who predominantly inferred
the emotional state being conveyed by the actor. The findings
of the current study and previous research (Baron-Cohen,
2000; Song et al., 2019) suggest that people with ASD show
deficits in perspective-taking. Thus, the ASD group in the
current study may have struggled to take the perspective of
the narrators in the angry clips, leading to lower EA scores.
However, further research is required which specifically
explores how contextual information affects EA in response
to a range of discrete emotions including anger.

It is also possible that people with ASD perceive angry
faces to be particularly threatening. This may be because
anger is more likely to result in physical harm, in compari-
son with other emotions. Anger may also be perceived to be
a particularly unpredictable emotion in terms of how it mani-
fests; unpredictability can be particularly anxiety-provoking
for people with ASD (Robertson et al., 2018). The ideas
above are supported by the findings of Garcia-Blanco et al.
(2017) who found that children with ASD showed an atten-
tional bias away from pictures of angry faces (but not sad or
happy faces), when compared with TD children. They linked
their findings to evidence that people with ASD experience
overstimulation in the amygdala when processing threaten-
ing emotions like anger and fear (Kleinhans et al., 2010),
and proposed that the attentional bias helped participants
with ASD to regulate their personal distress. This attentional
bias may be replicated in real life scenarios, making it even
more difficult for people with ASD to read social cues. It
is possible that this contributes to deficits in EA for anger,
although this warrants further exploration.

The ASD group did not show deficits in EA for other
emotions; this is contrary to the findings of previous research
(Demurie et al., 2011; Ponnet et al., 2008; Roeyers et al.,
2001) which indicates that people with ASD show deficits
in EA when responding to ‘unstructured’ social scenarios
(although these studies did not measure responses to dis-
crete emotions). This may be linked to a lack of statistical
power in the current study, given that data from seven par-
ticipants were excluded from the EA analyses. These con-
trasting findings may also be accounted for by the differing
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approaches to measuring EA; these previous studies meas-
ured responses to social scenarios which were manipulated
by the researcher, whereas the EAT measures participants’
responses to video clips depicting real-life experiences. Fur-
thermore, the EAT assessed the participants’ ability to track
changes in emotional intensity from moment to moment,
whereas the aforementioned studies measured ability to
identify targets’ thoughts and feelings retrospectively, with
no time limit.

In the most comparable study in the literature, Santieste-
ban et al. (2021) measured EA using an adapted version of
the EAT. They found that participants with ASD were unim-
paired in EA, which is largely in line with the results of the
current study (although they only examined responses to sad
emotions). Some researchers (Schilbach, 2014; Santieste-
ban et al., 2021) have proposed that ‘online’ empathy tasks
(which require participants to respond rapidly to changes
in emotions), such as the EA component of the EAT, may
place less demand on Theory of Mind abilities compared to
tasks which assess ‘offline’ or retrospective social cognition.
Theory of Mind (ToM) is a reflective process which allows
us to infer the mental states (emotions, beliefs, intentions) of
ourselves and others, and is thought to be impaired in ASD
(Baron-Cohen, 2000). It is closely linked to CE and the two
terms are often used interchangeably.

Consistent with this, participants with ASD in the cur-
rent study showed deficits in Perspective Taking measured
by the IRI, which can be classed as an ‘offline’ measure as
it retrospectively assesses CE. However, they did not show
deficits in CE on the EAT (also an ‘offline’ measure, as it
was measured after, rather than during, the presentation of
the stimuli). Conversely, participants with ASD in Santieste-
ban et al.’s (2021) study were impaired on an offline measure
of experimental CE; however, their CE measure assessed
participants’ ability to detect changes in the intensity of
the target’s emotions (on a 0—10 rating scale) rather than
identifying the emotion displayed. It is possible that assess-
ing changes in emotional intensity places more demands on
ToM compared to emotion identification; however, the cog-
nitive processes underlying online versus offline empathic
processes require further research.

In the current study, we found that empathic deficits
in people with ASD could not be explained by alexithy-
mia. Furthermore, contrary to our hypothesis and previous
research showing an association between alexithymia and
impaired empathy [using facial emotion recognition tasks
(Prkachin et al., 2009) and empathic brain responses (Bird
et al., 2010)], we actually found a positive (albeit weak) rela-
tionship between alexithymia and some aspects of empathy
in the ASD Group (Personal Distress on the IRI and CE for
anger). The positive association between alexithymia and
personal distress has also been found in previous research
(Guttman & Laporte, 2002; Moriguchi et al., 2007). It is

possible that people with high levels of alexithymia find it
difficult to process how another person’s distress is impact-
ing them emotionally, leading them to feel overwhelmed.
Furthermore, personal distress is thought to be an empathic
ability which is represented at a less abstract level (Morigu-
chi et al., 2007), which may explain why its relationship with
alexithymia differs in comparison to other facets of empathy.
However, although the current findings provide preliminary
evidence that alexithymia may play a role in CE for anger
and Personal Distress, this is an area which warrants further
research.

Implications and Future Directions

The contrast between the findings of the trait and experi-
mental empathy measures may be explained by individuals
with ASD having a negative (or more realistic) view of their
empathic abilities, leading them to report lower levels of
empathy on the IRI. Alternatively, these differences may
be linked to the sensitivity of the CE and AE components
of the EAT, which was restricted in comparison to the IRI.
The nuanced findings of this study and apparent discrepan-
cies between different measures of empathy reinforce the
conclusion that empathy is a complex construct, which is
highly dependent on the context in which it is measured. By
measuring EA and using a range of discrete emotions, the
EAT has improved upon previous experimental measures in
its ability to capture this complexity; however, further work
is required to develop more dynamic measures of empathy.
It may also be informative to use the EAT in a sample of
children or adolescents with and without ASD, to explore
whether differences in empathy are more pronounced at a
younger age (and the specificity of the deficits in EA for
anger observed here).

In addition, more research focusing on CE, EA and AE in
people without ASD across varying contexts may be help-
ful in challenging the common narratives surrounding ASD
and empathy. For instance, the ‘double empathy’ hypoth-
esis (Milton, 2012) is based on research which indicates that
people without ASD also show difficulties in empathy when
responding to emotions displayed by people with ASD (Sas-
son et al., 2017; Sheppard et al., 2016). It would be interest-
ing to explore this in relation to EA, AE and CE, to examine
whether similar empathic deficits are observed when TD
individuals view autobiographical experiences recounted by
those with ASD. This could help in challenging the simplis-
tic view that people with ASD have impaired empathy, and
in promoting a more nuanced view, that people with differ-
ing brain types and different experiences of the world may,
in some scenarios, have difficulties empathising with each
other (Milton, 2012).

The finding that the ASD group showed deficits in
EA when responding to anger has implications for social
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interactions, e.g., people with ASD may find it harder to
detect changes in anger displayed by others; consequently,
they may respond inappropriately, inadvertently causing the
person to become more irate. This may put them at higher
risk of experiencing interpersonal conflict, physical harm
and lead to difficulties maintaining relationships. In order to
understand why people with ASD show this deficit, further
research examining brain activity in people with and without
ASD during EAT performance is required. Furthermore, as
people with ASD may require more information to detect
anger in others, it may be helpful to develop interventions
to enhance EA in this population.

Strengths and Limitations

One of the main strengths of this study is that it employs a
more naturalistic and dynamic measure of empathy than the
tasks that have been used previously. Furthermore, assessing
empathy using both an experimental task and a validated
self-report questionnaire allowed for a richer exploration of
empathy as a multidimensional construct. The measurement
of variables which have been shown to influence empathy
(such as alexithymia and mental health problems) is a further
strength. Possible confounding variables were also addressed
by matching groups for age and gender; this is also one of
the first experimental studies on empathy to include a well-
balanced sample of male and female participants with ASD.

A limitation of the study is that a lack of statistical power
may have reduced the likelihood of detecting statistically
significant group differences, particularly for EA. The power
calculation was performed using data from a study which
used a different experimental measure of empathy, which
may have implications for the validity of the power calcu-
lation. If a larger sample had been used, it is possible that
more widespread empathy deficits would have been found
within the ASD Group. A larger sample would have allowed
for more meaningful exploration of gender differences; with
greater statistical power, we could have adopted a four-group
design and investigated whether empathy differed according
to diagnostic group and gender. Unfortunately, the moder-
ate sample size in the present study means that we would
have been underpowered to detect interactions between
gender and group on empathic accuracy, CE or AE. This
is nevertheless an important area for future research given
prior research reporting gender differences in the relation-
ship between empathy and other clinical disorders such as
Conduct Disorder (Martin-Key et al., 2020).

Furthermore, the CE and AE scores, in which participants
are categorised as either ‘right’ or ‘wrong’, may result in
an overly-simplified measurement of these constructs. More
nuanced measures of CE and AE could be developed in the
future; for example, by asking participants to rate the inten-
sity of the narrators’ emotion on a nine-point scale (CE). A
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further limitation is that the authors failed to systematically
collect information about the participants’ ethnicity. This
information would have been useful given that all of the
narrators in the EAT were White British.

Conclusions

The current findings suggest that people with a diagnosis of
ASD show selective deficits in EA for anger, but no deficits
in other aspects of empathy (AE or CE) on the experimental
task. In contrast, some deficits were found in trait CE and
AE (as assessed using the IRI) in the ASD group, whereas
there was a non-significant tendency toward the ASD partic-
ipants reporting higher levels of personal distress (a measure
of AE). These findings challenge the notion that ASD is an
‘empathy disorder’ as they indicate that people with ASD
are capable of recognising dynamic emotions and the emo-
tional states of others. Furthermore, the findings highlight
the need for further research exploring empathic responses
to anger in ASD and the importance of assessing empathy
to discrete emotions in future studies in this field.
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Acknowledgments We would like to thank our participants for taking
part in the study. We also thank the Bristol Free School and the organis-
ers of the Autism Summer School at the University of Bath with their
help with recruitment. This study was completed as part of the first
author’s (KM) Doctorate in Clinical Psychology, which was funded
by Taunton and Somerset NHS Foundation Trust.

Author Contributions Conceived and designed the study: KM, GF
& AR; Supervised the research: GF & AR; Acquired data: KM &
GF; Analysed the data: KM; Interpreted the findings: KM, GF, AR &
DG; Drafted the manuscript: KM, GF & AR; Critical Revision of the
manuscript: KM, GF, AR & DG. All authors read and approved the
final manuscript.

Funding No funding, grants or other support was received. This study
was completed as part of the first author’s (KM) Doctorate in Clinical
Psychology (DClinPsy), which was funded by Taunton and Somerset
NHS Foundation Trust.

Declarations

Conflict of interest There are no conflicts of interest to disclose.

Ethical Approval This study was given full ethical approval from The
University of Bath’s Psychology Research Ethics Committee (No.
18-199) and was performed in accordance with the ethical standards
as outlined in the 1964 Declaration of Helsinki.

Consent to Participate Informed consent was obtained from all par-
ticipants included in this study.


https://doi.org/10.1007/s10803-021-05093-7

Journal of Autism and Developmental Disorders

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Adolphs, R., Gosselin, F., Buchanan, T. W., Tranel, D., Schyns, P., &
Damasio, A. R. (2005). A mechanism for impaired fear recogni-
tion after amygdala damage. Nature, 433(7021), 68.

Allison, C., Auyeung, B., & Baron-Cohen, S. (2012). Toward brief “red
flags” for autism screening: The short autism spectrum quotient
and the short quantitative checklist in 1,000 cases and 3,000 con-
trols. Journal of the American Academy of Child & Adolescent
Psychiatry, 51(2), 202-212.e207.

American Psychiatric Association. (2013). Diagnostic and statisti-
cal manual of mental disorders (5th ed.). . American Psychiatric
Association.

Ashwin, C., Chapman, E., Colle, L., & Baron-Cohen, S. (2006).
Impaired recognition of negative basic emotions in autism: A test
of the amygdala theory. Social Neuroscience, 1(3—4), 349-363.

Baez, S., Flichtentrei, D., Prats, M., Mastandueno, R., Garcia, A. M.,
Cetkovich, M., & Ibaifiez, A. (2017). Men, women... who cares?
A population-based study on sex differences and gender roles in
empathy and moral cognition. PLoS ONE, 12(6), 1-21.

Bal, E., Harden, E., Lamb, D., Van Hecke, A. V., Denver, J. W., &
Porges, S. W. (2010). Emotion recognition in children with autism
spectrum disorders: Relations to eye gaze and autonomic state.
Journal of Autism and Developmental Disorders, 40(3), 358-370.

Baldner, C., & McGinley, J. J. (2014). Correlational and exploratory
factor analyses (EFA) of commonly used empathy questionnaires:
New insights. Motivation and Emotion, 38(5), 727-744.

Baron-Cohen, S. (2000). Theory of mind and autism: A review. In N.
Bray (Ed.), International review of research in mental retardation
(Vol. 23, pp. 169-184). Academic Press.

Baron-Cohen, S. (2009). Autism: The empathizing—systemizing (E-S)
theory. Annals of the New York Academy of Sciences, 1156(1),
68-80.

Baron-Cohen, S., Jolliffe, T., Mortimore, C., & Robertson, M. (1997).
Another advanced test of theory of mind: Evidence from very high
functioning adults with autism or Asperger syndrome. Journal of
Child Psychology and Psychiatry, 38(7), 813-822.

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic
child have a “theory of mind”? Cognition, 21(1), 37-46.

Baron-Cohen, S., Ring, H. A., Bullmore, E. T., Wheelwright, S., Ash-
win, C., & Williams, S. (2000). The amygdala theory of autism.
Neuroscience & Biobehavioral Reviews, 24(3), 355-364.

Baron-Cohen, S., Ring, H. A., Wheelwright, S., Bullmore, E. T., Bram-
mer, M. J., Simmons, A., & Williams, S. C. (1999). Social intel-
ligence in the normal and autistic brain: An fMRI study. European
Journal of Neuroscience, 11(6), 1891-1898.

Baron-Cohen, S., & Wheelwright, S. (2004). The empathy quotient:
an investigation of adults with Asperger syndrome or high

functioning autism, and normal sex differences. Journal of Autism
and Developmental Disorders, 34(2), 163-175.

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., & Clubley,
E. (2001). The autism-spectrum quotient (AQ): Evidence from
asperger syndrome/high-functioning autism, males and females,
scientists and mathematicians. Journal of Autism and Develop-
mental Disorders, 31(1), 5-17.

Bird, G., Silani, G., Brindley, R., White, S., Frith, U., & Singer, T.
(2010). Empathic brain responses in insula are modulated by
levels of alexithymia but not autism. Brain, 133(5), 1515-1525.

Booth, T., Murray, A. L., McKenzie, K., Kuenssberg, R., O’Donnell,
M., & Burnett, H. (2013). Brief report: An evaluation of the
AQ-10 as a brief screening instrument for ASD in adults. Jour-
nal of Autism and Developmental Disorders, 43(12), 2997-3000.

Boraston, Z., Blakemore, S. J., Chilvers, R., & Skuse, D. (2007).
Impaired sadness recognition is linked to social interaction deficit
in autism. Neuropsychologia, 45(7), 1501-1510.

Bos, K., Stokes, M. A. (2019). Cognitive empathy moderates the rela-
tionship between affective empathy and wellbeing in adolescents
with autism spectrum disorder. European Journal of Developmen-
tal Psychology, 16(4), 433—446.

Chevallier, C., Kohls, G., Troiani, V., Brodkin, E. S., & Schultz, R. T.
(2012). The social motivation theory of autism. Trends in Cogni-
tive Sciences, 16(4), 231-239.

Coll, M.-P., Viding, E., Riitgen, M., Silani, G., Lamm, C., Catmur, C.,
& Bird, G. (2017). Are we really measuring empathy? Proposal
for a new measurement framework. Neuroscience & Biobehavio-
ral Reviews, 83, 132—139.

Davis, M. H. (1980). A multidimensional approach to individual dif-
ferences in empathy. JSAS Catalog of Selected Documents in
Psychology, 10, 85.

Davis, M. H. (1983). Measuring individual differences in empathy:
Evidence for a multidimensional approach. Journal of Personality
and Social Psychology, 44(1), 113.

Decety, J. (2015). The neural pathways, development and functions of
empathy. Current Opinion in Behavioral Sciences, 3, 1-6.

Demurie, E., De Corel, M., & Roeyers, H. (2011). Empathic accuracy
in adolescents with autism spectrum disorders and adolescents
with attention-deficit/hyperactivity disorder. Research in Autism
Spectrum Disorders, 5(1), 126—134.

Di Girolamo, M., Giromini, L., Winters, C. L., Serie, C. M., & de
Ruiter, C. (2019). The questionnaire of cognitive and affective
empathy: A comparison between paper-and-pencil versus online
formats in Italian samples. Journal of Personality Assessment,
101(2), 159-170.

Drimalla, H., Landwehr, N., Hess, U., & Dziobek, I. (2019). From
face to face: The contribution of facial mimicry to cognitive and
emotional empathy. Cognition and Emotion, 33(8), 1672-1686.

Dziobek, 1., Rogers, K., Fleck, S., Bahnemann, M., Heekeren, H. R.,
Wolf, O. T., & Convit, A. (2008). Dissociation of cognitive and
emotional empathy in adults with Asperger syndrome using the
multifaceted empathy test (MET). Journal of Autism and Devel-
opmental Disorders, 38(3), 464—473.

Garcia-Blanco, A., Lopez-Soler, C., Vento, M., Garcia-Blanco, M. C.,
Gago, B., & Perea, M. (2017). Communication deficits and avoid-
ance of angry faces in children with autism spectrum disorder.
Research in Developmental Disabilities, 62, 218-226.

Gillberg, C. L. (1992). The Emanuel Miller memorial lecture 1991:
Autism and autistic-like conditions: Subclasses among disorders
of empathy. Journal of Child Psychology and Psychiatry, 33(5),
813-842.

Golan, O., Baron-Cohen, S., & Hill, J. (2006). The Cambridge mind-
reading (CAM) face-voice battery: Testing complex emotion rec-
ognition in adults with and without Asperger syndrome. Journal
of Autism and Developmental Disorders, 36(2), 169—183.

@ Springer


http://creativecommons.org/licenses/by/4.0/

Journal of Autism and Developmental Disorders

Greenberg, D. M., Warrier, V., Allison, C., & Baron-Cohen, S. (2018).
Testing the empathizing-systemizing theory of sex differences and
the extreme male brain theory of autism in half a million peo-
ple. Proceedings of the National Academy of Sciences, 115(48),
12152-12157.

Grynberg, D., Luminet, O., Corneille, O., Grezes, J., & Berthoz, S.
(2010). Alexithymia in the interpersonal domain: A general defi-
cit of empathy? Personality and Individual Differences, 49(8),
845-850.

Guttman, H., & Laporte, L. (2002). Alexithymia, empathy, and psycho-
logical symptoms in a family context. Comprehensive Psychiatry,
43(6), 448-455.

Hill, E., Berthoz, S., & Frith, U. (2004). Brief report: Cognitive pro-
cessing of own emotions in individuals with autistic spectrum dis-
order and in their relatives. Journal of Autism and Developmental
Disorders, 34(2), 229-235.

Hobson, J. A., Harris, R., Garcia-Pérez, R., & Hobson, R. P. (2009).
Anticipatory concern: A study in autism. Developmental Science,
12(2), 249-263.

Holm, S. (1979). A simple sequentially rejective multiple test proce-
dure. Scandinavian Journal of Statistics., 6, 65-70.

Howard, M. A., Cowell, P. E., Boucher, J., Broks, P., Mayes, A., Far-
rant, A., et al. (2000). Convergent neuroanatomical and behav-
ioural evidence of an amygdala hypothesis of autism. Neurore-
port, 11(13), 2931-2935.

Ickes, W. (2001). Measuring empathic accuracy. In J. A. Hall & F. J.
Bernieri (Eds.), Interpersonal sensitivity: Theory and measure-
ment (pp. 219-241). Lawrence Erlbaum Associates, Inc.

Jankowski, K. F., & Pfeifer, J. H. (2021). Self-conscious emotion pro-
cessing in autistic adolescents: Over-reliance on learned social
rules during tasks with heightened perspective-taking demands
may serve as compensatory strategy for less reflexive mentalizing.
Journal of Autism and Developmental Disorders. https://doi.org/
10.1007/s10803-020-04808-6 Online ahead of print, Jan 2.

Jollifte, T., & Baron-Cohen, S. (1999). The strange stories test: A
replication with high-functioning adults with autism or Asper-
ger syndrome. Journal of Autism and Developmental Disorders,
29(5), 395-406.

Kaplan, H. B., & Bloom, S. W. (1960). The use of sociological and
social-psychological concepts in physiological research: A review
of selected experimental studies. Journal of Nervous and Mental
Disease, 131, 128-134. https://doi.org/10.1097/00005053-19600
8000-00006

Kenny, L., Hattersley, C., Molins, B., Buckley, C., Povey, C., & Pel-
licano, E. (2016). Which terms should be used to describe autism?
Perspectives from the UK autism community. Autism, 20(4),
442-462.

Kleinhans, N. M., Richards, T., Weaver, K., Johnson, L. C., Green-
son, J., Dawson, G., et al. (2010). Association between amygdala
response to emotional faces and social anxiety in autism spectrum
disorders. Neuropsychologia, 48(12), 3665-3670.

Krach, S., Kamp-Becker, 1., Einhduser, W., Sommer, J., Frissle, S.,
Jansen, A., Rademacher, L., Miiller-Pinzler, L., Gazzola, V., &
Paulus, F. M. (2015). Evidence from pupillometry and fMRI
indicates reduced neural response during vicarious social pain
but not physical pain in autism. Human Brain Mapping, 36(11),
4730-4744.

Lee, J., Zaki, J., Harvey, P. O., Ochsner, K., & Green, M. F. (2011).
Schizophrenia patients are impaired in empathic accuracy. Psy-
chological Medicine, 41(11), 2297-2304.

Levenson, R. W., & Ruef, A. M. (1992). Empathy: A physiological
substrate. Journal of Personality and Social Psychology, 63(2),
234-246.

Lockwood, P., Bird, G., Bridge, M., & Viding, E. (2013). Dissect-
ing empathy: High levels of psychopathic and autistic traits are

@ Springer

characterized by difficulties in different social information pro-
cessing domains. Frontiers in Human Neuroscience, 7, 760.

Mackes, N. K., Golm, D., O’Daly, O. G., Sarkar, S., Sonuga-Barke, E.
J. S., Fairchild, G., & Mehta, M. A. (2018). Tracking emotions in
the brain—Revisiting the empathic accuracy task. Neurolmage,
178, 677-686.

Martin-Key, N. A., Allison, G., & Fairchild, G. (2020). Empathic accu-
racy in female adolescents with conduct disorder and sex differ-
ences in the relationship between conduct disorder and empathy.
Journal of Abnormal Child Psychology, 48(9), 1155-1167.

Martin-Key, N., Brown, T., & Fairchild, G. (2017). Empathic accuracy
in male adolescents with conduct disorder and higher versus lower
levels of callous-unemotional traits. Journal of Abnormal Child
Psychology, 45(7), 1385-1397.

Mazza, M., Pino, M. C., Mariano, M., Tempesta, D., Ferrara, M., De
Berardis, D., Masedu, F., & Valenti, M. (2014). Affective and
cognitive empathy in adolescents with autism spectrum disorder.
Frontiers in Human Neuroscience, 8, 791.

Milton, D. E. (2012). On the ontological status of autism: the ‘double
empathy problem.” Disability & Society, 27(6), 883-887.

Moriguchi, Y., Decety, J., Ohnishi, T., Maeda, M., Mori, T., Nemoto,
K., Matsuda, H., & Komaki, G. (2007). Empathy and judging
other’s pain: An fMRI study of alexithymia. Cerebral Cortex,
17(9), 2223-2234.

Mul, C. L., Stagg, S. D., Herbelin, B., & Aspell, J. E. (2018). The feel-
ing of me feeling for you: Interoception, alexithymia and empathy
in autism. Journal of Autism and Developmental Disorders, 48(9),
2953-2967.

Murray, K., Johnston, K., Cunnane, H., Kerr, C., Spain, D., Gillan, N.,
Hammond, N., Murphy, D., & Happé, F. (2017). A new test of
advanced theory of mind: The “strange stories film task” captures
social processing differences in adults with autism spectrum dis-
orders. Autism Research, 10(6), 1120-1132.

Ozonoff, S., Pennington, B. F., & Rogers, S. J. (1990). Are there emo-
tion perception deficits in young autistic children? Journal of
Child Psychology and Psychiatry, 31(3), 343-361.

Pelphrey, K. A., Sasson, N. J., Reznick, J. S., Paul, G., Goldman, B. D.,
& Piven, J. (2002). Visual scanning of faces in autism. Journal of
Autismand Developmental Disorders, 32(4), 249-261.

Ponnet, K., Buysse, A., Roeyers, H., & De Clercq, A. (2008). Mind-
reading in young adults with ASD: Does structure matter? Journal
of Autism and Developmental Disorders, 38(5), 905-918.

Prkachin, G. C., Casey, C., & Prkachin, K. M. (2009). Alexithymia
and perception of facial expressions of emotion. Personality and
Individual Differences, 46(4), 412-417.

Robertson, A. E., Stanfield, A. C., Watt, J., Barry, F., Day, M., Cor-
mack, M., & Melville, C. (2018). The experience and impact of
anxiety in autistic adults: A thematic analysis. Research in Autism
Spectrum Disorders, 46, 8—18.

Roeyers, H., Buysse, A., Ponnet, K., & Pichal, B. (2001). Advancing
advanced mind-reading tests: Empathic accuracy in adults with a
pervasive developmental disorder. The Journal of Child Psychol-
ogy and Psychiatry and Allied Disciplines, 42(2), 271-278.

Rogers, K., Dziobek, 1., Hassenstab, J., Wolf, O. T., & Convit, A.
(2007). Who cares? Revisiting empathy in Asperger syndrome.
Journal of Autism and Developmental Disorders, 37(4), 709-715.

Samson, A. C., Huber, O., & Gross, J. J. (2012). Emotion regulation
in Asperger’s syndrome and high-functioning autism. Emotion,
12(4), 659.

Santiesteban, I., Gibbard, C., Drucks, H., Clayton, N., Banissy, M. J.,
& Bird, G. (2021). Individuals with autism share others’ emo-
tions: evidence from the continuous affective rating and empathic
responses (CARER) task. Journal of Autism and Developmental
Disorders, 51(2), 391-404.

Sasson, N. J., Faso, D. J., Nugent, J., Lovell, S., Kennedy, D. P., &
Grossman, R. B. (2017). Neurotypical peers are less willing to


https://doi.org/10.1007/s10803-020-04808-6
https://doi.org/10.1007/s10803-020-04808-6
https://doi.org/10.1097/00005053-196008000-00006
https://doi.org/10.1097/00005053-196008000-00006

Journal of Autism and Developmental Disorders

interact with those with autism based on thin slice judgments.
Scientific Reports, 7(1), 1-10.

Schilbach, L. (2014). On the relationship of online and offline social
cognition. Frontiers in Human Neuroscience, 8, 278.

Scott, S. K., Young, A. W., Calder, A. J., Hellawell, D. J., Aggleton,
J. P., & Johnsons, M. (1997). Impaired auditory recognition of
fear and anger following bilateral amygdala lesions. Nature,
385(6613), 254-257.

Shah, P., Livingston, L. A., Callan, M. J., & Player, L. (2019). Trait
autism is a better predictor of empathy than alexithymia. Journal
of Autism and Developmental Disorders, 49, 3956-3964.

Sheppard, E., Pillai, D., Wong, G. T. L., Ropar, D., & Mitchell, P.
(2016). How easy is it to read the minds of people with autism
spectrum disorder? Journal of Autism and Developmental Disor-
ders, 46(4), 1247-1254.

Sifneos, P. E. (1973). The prevalence of ‘Alexithymic’ characteristics
in psychosomatic patients. Psychotherapy and Psychosomatics,
22(2-6), 255-262.

Singer, T., & Lamm, C. (2009). The social neuroscience of empathy.
Annals of the New York Academy of Sciences, 1156(1), 81-96.

Smith, A. (2009). The empathy imbalance hypothesis of autism: A
theoretical approach to cognitive and emotional empathy in autis-
tic development. The Psychological Record, 59(3), 489-510.

Song, Y., Nie, T., Shi, W, Zhao, X., & Yang, Y. (2019). Empathy
impairment in individuals with autism spectrum conditions from
a multidimensional perspective: A meta-analysis. Frontiers in
Psychology, 10, 1902.

Taylor, G. J., Ryan, D., & Bagby, R. M. (1985). Toward the develop-
ment of a new self-report alexithymia scale. Psychotherapy and
Psychosomatics, 44(4), 191-199.

Trimmer, E., McDonald, S., & Rushby, J. A. (2016). Not knowing what
I feel: Emotional empathy in autism spectrum disorders. Autism,
21(4), 450-457.

van Donkersgoed, R. J. M., de Jong, S., Aan Het Rot, M., Wunderink,
L., Lysaker, P. H., Hasson-Ohayon, 1., Aleman, A., & Pijnen-
borg, G. H. M. (2019). Measuring empathy in schizophrenia: The
empathic accuracy task and its correlation with other empathy
measures. Schizophrenia Research, 208, 153—-159.

Vivanti, G. (2020). Ask the editor: What is the most appropriate way
to talk about individuals with a diagnosis of autism? Journal of
Autism and Developmental Disorders, 50(2), 691-693.

Zaki, J., Bolger, N., & Ochsner, K. (2008). It takes two: The interper-
sonal nature of empathic accuracy. Psychological Science, 19(4),
399-404.

Zaki, J., & Ochsner, K. (2011). Reintegrating the study of accuracy into
social cognition research. Psychological Inquiry, 22(3), 159-182.

Zaki, J., Weber, J., Bolger, N., & Ochsner, K. (2009). The neural bases
of empathic accuracy. Proceedings of the National Academy of
Sciences USA, 106(27), 11382—-11387.

Zalla, T., Sav, A.-M., Stopin, A., Ahade, S., & Leboyer, M. (2009).
Faux pas detection and intentional action in asperger syndrome.
A replication on a French sample. Journal of Autism and Devel-
opmental Disorders, 39(2), 373-382.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Empathic Accuracy and Cognitive and Affective Empathy in Young Adults With and Without Autism Spectrum Disorder
	Abstract
	Introduction
	Empathy in ASD
	The Current Study

	Method
	Design
	Participants
	Recruitment
	Self-Report Measures

	Experimental Empathy Measure: The Empathic Accuracy Task (EAT).
	Governance and Ethical Issues
	Procedure
	Analysis

	Results
	Demographic Characteristics
	Trait Empathy (IRI Scores)
	Cognitive Empathy.
	Affective Empathy.

	Empathy Accuracy Task (EAT) Results
	Cognitive Empathy.
	Affective Empathy.
	Empathic Accuracy.

	Relationship Between Alexithymia and Empathy in the ASD Group
	Relationship Between Alexithymia and Empathy in the TD Group

	Discussion
	Implications and Future Directions
	Strengths and Limitations
	Conclusions

	Acknowledgments 
	References




