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Abstract

Impairments in social cognition, in particular empathy, have been associated with childhood psychopathology, though
previous investigations have yielded inconsistent results. Measures of social attention can reveal processes involved in
responses to emotional stimuli and highlight deficits in empathy, or emotional biases in those with anxiety. The current
study examined symptoms of anxiety, cognitive and affective empathy scores, and eye-gaze patterns in a pediatric sample
of children (n=178; 51-98 months-old) referred by their teachers for emerging psychopathology symptoms at school.
We used eye-tracking metrics to capture gaze patterns during a dynamic video task designed to elicit empathic responses.
Anxiety symptomology was reported by parents using the Screen for Child Anxiety Related Disorders scale (SCARED).
Associations between eye-tracking variables, cognitive and affective empathy, and anxiety scores were analysed dimen-
sionally in accordance with the Research and Domain Criteria (RDoC) framework. Higher levels of anxiety were associ-
ated with lower cognitive empathy and shorter first and total fixation durations to the eyes, across emotions (happiness,
sadness, fear). No such associations were found between affective empathy and anxiety. Hierarchical multiple regression
analyses revealed that across emotion conditions, first fixation duration negatively predicted anxiety scores. Our results
indicate that children high in anxiety display cognitive empathy impairments and shorter attention to the eyes. These find-
ings could inform early intervention programs for individuals at risk of developing anxiety disorders, as educating those
high in anxiety on ways to identify emotions in others through changes in social attention could help to reduce anxiety.
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Introduction regarding the loss of an attachment figure), social anxiety

(fear of embarrassment in social situations), and generalized

Anxiety disorders are among the most common psychiatric
disorders affecting children. Relative to other disorders they
typically emerge early in development (Kessler et al., 2005),
and are a risk factor for the development of other mental
illnesses in adulthood (Cartwright-Hatton et al., 2006).
Anxiety is a broad term encompassing several subtypes
including separation anxiety (excessive fear felt by sufferers
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anxiety disorder (GAD; regular and uncontrollable worries
over a wide range of things in life). However, a common
factor linking these subtypes is a heightened sensitivity to
perceived threat (Dudeney et al., 2015). This can manifest
as an attentional bias toward potentially threatening infor-
mation, resulting in an increased likelihood that an anxious
individual will interpret a neutral situation as threatening
(Puliafico & Kendall, 2006). Accordingly, threat-related
attentional biases in anxious individuals have been consis-
tently demonstrated in the literature across a range of exper-
imental paradigms (Bar-Haim et al., 2007), and such biases
are a key mechanism for both the maintenance and aetiol-
ogy of anxiety disorders (Lichtenstein-Vidne et al., 2017).
However, both the Bar-Haim et al. and Lichtenstein-
Vidne et al. studies used disorder categories — informed by
DSM criteria — to identify those with anxiety. More recently,
transdiagnostic approaches to understanding mental health
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difficulties, characterised by dimensional measures of
domains of functioning, have been proposed as a more reli-
able alternative to the categorical classification of psychiat-
ric disorders (Dalgleish et al., 2020). The Research Domain
Criteria (RDoC) approach, established by the National Insti-
tute of Mental Health, identifies five functional domains
(negative valence systems, positive valence systems, cog-
nitive systems, social processes, and arousal / regulatory
systems) that can be used to examine psychological con-
structs relevant to psychopathology dimensionally, rather
than focusing on discrete disorder categories only (Insel et
al., 2010). The RdoC framework places anxiety under the
‘negative valence systems’ domain, where it is conceptual-
ised as ‘potential threat’. Applying the RdoC framework to
investigations of childhood anxiety disorders can advance
understanding of their potential causes and shed light on
potential treatments (Lebowitz et al., 2018).

Social cognition is a term describing a cluster of mental
processes that an individual uses to understand — and apply
information about — social interactions. A component of
social cognition, empathy, refers to the accurate comprehen-
sion of another person’s emotional state (Decety & Jackson,
2004). Successfully recognizing and understanding emo-
tional states in others is an aspect of emotion understanding,
which can be defined as an individual’s ability to under-
stand the nature, cause, and regulation of emotion, either
in themselves or others, and is therefore closely linked to
social cognition and empathy (Pons et al., 2004; Sprung et
al., 2015).

Empathy allows an individual to adjust their behavioural
responses in ways that are appropriate to the situation and
another person’s needs. It can therefore promote coopera-
tion and group adhesion and accordingly, has been found
to play an important role in prosocial behaviours (Jolliffe
& Farrington, 2006). From a research perspective, empathy
can be subdivided into two dissociable processes — cogni-
tive empathy (recognising and understanding the emotions
experienced by others), and affective empathy (vicariously
experiencing the emotions of another; Blair, 2005). Cog-
nitive empathy can be considered an aspect of emotion
understanding, as it requires an individual to recognise
and understand the possible causes of others’ expressed
emotions.

Impairments in appropriate empathic responses have
been identified in a range of psychiatric disorders in chil-
dren (Decety & Moriguchi, 2007), including externalising
disorders such as conduct disorder and attention deficit /
hyperactivity disorder (ADHD), and internalising disorders
such as anxiety (Pearcey et al., 2021). Given that there are
overlapping symptoms between disorders such as ADHD
and autism (Mayes et al., 2012), and anxiety and depression
(Eysenck & Fajkowska, 2018), an RDoC approach would
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enable an understanding of potential associations between
empathy and psychological constructs that relates to various
forms of psychopathology, irrespective of discrete mental
disorder categories.

With regards to empathic responses in those with inter-
nalising disorders, Gambin and Sharp (2018) identified a
positive association between affective empathy and anxiety
in adolescents, reasoning that displays of anxiety in others
could trigger or enhance anxious states in the observer. The
study also found cognitive empathy to be negatively associ-
ated with social anxiety and proposed that the ability to rec-
ognise and understand another person’s emotions enables
contextually appropriate behaviours that help to reduce
social anxiety. A meta-analysis of studies examining social
anxiety and empathy by Pittelkow et al. (2021) found weak,
positive associations between social anxiety and affective
empathy, and weak, negative associations between social
anxiety and cognitive empathy. However, there was consid-
erable heterogeneity in the study designs and operational-
ising of key variables, and the authors acknowledged that
there are a small number of studies in this area. Such fac-
tors threaten the reliability of the findings, and the current
body of evidence renders the role of cognitive empathy in
the development of anxiety disorders unclear. That is, low
cognitive empathy could contribute to the development of
anxiety symptoms, or it could be a consequence of anxi-
ety, or it could be a variable that correlates with anxiety but
does not influence the intensity of symptoms either way. In
contrast, Howe-Davies et al. (2022) found affective empa-
thy to be negatively correlated with anxiety (indexed by
a composite score consisting of social anxiety, separation
anxiety, and generalized anxiety), and argued that children
higher in anxiety can experience social cues as threatening,
which impairs their ability to effectively share other peo-
ple’s emotions.

Taken together, these studies illustrate that although asso-
ciations between empathy and anxiety likely exist, the pre-
cise nature of their relationship is not well-defined, and that
there is an emphasis on studies of empathy and social anxi-
ety in the literature and correspondingly, a lack of research
that examines the subcategories of empathy (i.e., cognitive
and affective) in relation to a general measure of anxiety.
This is especially relevant when studying young samples,
given that some types of anxiety are less prevalent in chil-
dren (Beesdo et al., 2009).

The propensity for a child to behave in aggressive or
antisocial ways as seen in some forms of externalising dis-
orders, has also been proposed as causally linked to empa-
thy impairments through reduced cognitive (impairments
in understanding and recognise emotions in others; Frick
& Kemp, 2021) and affective (not sharing in the distress
of others) empathy (Blair, 2005; Van Goozen et al., 2022).
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Accordingly, Hunnikin et al. (2020) found that children
high in disruptive behaviour were impaired in cognitive and
affective empathy, and that those same children also showed
impairments in recognising negative emotions. Empathy
impairment has also been associated with another form of
externalising disorder, ADHD, as those who present as high
in symptoms of the inattentive dimension of ADHD (e.g.,
trouble focusing) struggle to consider events from another
person’s perspective (Cordier et al., 2010; Marton et al.,
2009).

Investigations of associations between empathy and
psychopathology therefore provide mixed results and sug-
gest that there is a lack of a coherent theoretical framework
that links findings together, especially across the broad
categories of behavioural problems (i.e., externalising and
internalising disorders). However, these data more closely
cohere when considered through the lens of social attention.
In order to recognise and appropriately respond to another
person’s emotions, it is first necessary to attend to socially
relevant cues. Therefore, social attention is a process that
precedes empathic responses, and it is these initial observa-
tions that provide information that is critical for accurately
decoding and comprehending emotions in others.

If attention to the eyes during face processing is consid-
ered a necessary metric for correctly recognizing emotions
in faces (Batty et al., 2011; Taylor et al., 2001), and accurate
decoding of emotions is necessary for an empathic response,
it follows that aberrant eye-gaze patterns would be seen in
those low in empathy. Accordingly, associations between
gaze patterns and empathy have been examined, with
Cowan et al. (2014) reporting that greater affective empathy
in adults was associated with longer fixation on the eyes of
a person relaying a fictional personal event, and Moutinho
et al. (2021) finding that eye region fixations positively cor-
related with a self-reported measure of empathy in healthy
adults. Few studies examine empathy and eye-tracking
metrics in children; however, van Zonneveld et al. (2017)
compared children (8—12 years) at high risk of developing
criminal behaviour to a typically developing control group
and found that the at-risk group showed impaired affective
empathy, intact cognitive empathy and no differences with
the control group in terms of eye-gaze patterns.

As well as empathy, eye-tracking metrics can also reveal
associations between internalising and externalising symp-
toms and gaze patterns. In a study of children aged 9-13
years, Michalska et al. (2017) found anxiety symptoms to be
correlated with eye gaze avoidance, a finding that supports
those reported in similar studies of anxious adults (e.g.,
Moukheiber et al., 2010). Similarly, when participants were
presented with three images depicting non-social objects
and one image depicting the eye region of a face, Kleberg et

al. (2017) found anxiety in adolescents was associated with
a reluctance to orient toward the image of the eyes.

A study of gaze patterns by Dadds et al. (2011) revealed
that males high in callous-unemotional traits showed dimin-
ished eye-contact with their parents, and this reduction was
associated with low trait empathy. Similarly, using an emo-
tional face processing task, Menks et al. (2021) found that
those higher in conduct disorder (CD) traits spent less time
attending to the eyes than a typically developing compari-
son group, irrespective of the facial stimuli presented (i.e.,
negative / neutral expression), and an examination of ADHD
and eye gaze by Airdrie et al. (2018) found that compared
to healthy controls, those higher in ADHD symptoms spent
less time fixating on the eyes in an emotion recognition
task. However, Hunnikin et al. (2020) found no differences
in social attention to the eyes between typically developing
children and children with disruptive behaviour disorders.

Therefore, eye gaze patterns have been found to be simi-
lar in investigations of behavioural disorders, suggesting
that those high in externalising and internalising symp-
toms avoid attending to the eyes. Nevertheless, disparate
approaches to operationalising gaze patterns were used
across these studies, with the Hunnikin et al. and Airdrie et
al. (2018) studies both using percentage of dwell time to the
eyes (calculated by summing all fixations to the eyes and
dividing by the total duration of time spent looking at the
face, the Menks et al. (2021) study using number of fixations
to the eyes, the Michalska et al. study using fixation dura-
tion and fixation count, the Kleberg et al. (2017) study using
an image of the eye region as a stimulus that was presented
alongside other stimuli not associated with facial process-
ing, and the Dadds et al. (2011) study coding for eye-contact
between family members during a ‘free play’ task paradigm.
Additionally, the samples in these studies were mostly ado-
lescents and some contained a disproportionate number of
male or female participants.

The literature examining adults suggests that gaze pat-
terns characterised by avoiding the eyes of others — reflecting
patterns seen in studies of individuals high in psychopathol-
ogy symptoms — are associated with impaired empathic
responses. However, there is a lack of studies examining
gaze patterns and empathy in children, and the extant lit-
erature investigating empathy and social attention contains
several gaps, as it does not examine cognitive and affective
empathy subtypes separately.

The aim of the present study was therefore to examine
social attention, and cognitive and affective empathy, in a
sample of young children with symptoms of anxiety using
an RDoC perspective. That is, the construct of ‘Potential
threat’ (anxiety), under the Negative Valence Systems
domain, will be examined using the physiology (eye-track-
ing), and self-report (empathy quotient) units of analysis
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(Insel et al., 2010), and all measures included in the study
are dimensional and not bound by diagnostic rubric. We
first aimed to examine relationships between cognitive and
affective empathy and childhood anxiety in a sample of
young children with emerging emotional and behavioural
problems. We hypothesised that children with higher lev-
els of anxiety would show greater impairments in empathy.
Due to contrasting findings in previous studies, we explored
associations between these variables rather than propos-
ing specific and directional hypothesis that predicted them.
We then sought to characterize any identified associations
by examining social attention using eye-tracking metrics.
Given previous literature in this area, and literature describ-
ing threat-related biases in those high in anxiety (e.g.,
Bar-Haim et al., 2007), our hypothesis regarding eye gaze
patterns was that children higher in anxiety symptoms and
lower in empathy would show an aversion to the eyes when
viewing negative stimuli.

In addition to these aims, the present study sought to
build upon previous research from our lab. Howe-Davies
et al. (2022) examined cognitive and affective empathy, and
cognitive and affective theory of mind (ToM), in a similar
sample. However, measures of social attention were not
included in the study, meaning that it is unclear if atten-
tional processes could help to explain the findings. As such,
the present study looked to further explore relationships
between cognitive and affective empathy using eye-track-
ing data. Because a greater number of girls than boys are
likely to suffer from internalizing disorders (Mayes et al.,
2020), and because empathy is a social skill that develops
over time (Decety & Michalska, 2010), we also explored the
roles of gender and age in any associations found between
anxiety and empathy.

Method
Participants

The sample consisted of one hundred and seventy-eight
children (63 females) aged 51-98 months (M,,,=77.17)
who were referred to the Neurodevelopment Assessment
Unit (NDAU; https://www.cardiff.ac.uk/neurodevelop-
ment-assessment-unit) at Cardiff University by their schools
for an assessment due to the presentation of emotional, cog-
nitive, or behavioral difficulties. The sample therefore con-
tains a heterogeneous range of emotional and / or behavioral
problems. None of the children had received a diagnosis at
the time of testing, though some were on a diagnostic path-
way. Written informed consent was obtained from the par-
ent or caregiver for each child prior to the assessment and
all experimental procedures were approved by the relevant
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university ethics committee (EC.16.10.11.4592GR). Due
to the difficulties associated with assessing young children
with emerging behavioural problems, we were unable to
obtain eye-tracking data from the entire sample. Therefore,
the number of participants examined in each individual
analysis varied. However, differences in the number of par-
ticipants in each assessment was small, ranging only from
N=159-N=178.

Testing Procedure

Participants and parents were assessed by trained graduate
researchers, and tasks were administered in a fixed order for
each child. At the same time, in a separate room, parents
completed a diagnostic interview and a battery of self-com-
pletion questionnaires regarding their child’s behaviors over
the previous 6 months.

Anxiety Measure

The Screen for Child Anxiety Related Emotional Disor-
ders (SCARED; Birmaher et al., 1997) is a parent- and
youth-reported questionnaire developed to screen youth for
anxiety disorders as outlined by the Diagnostic Statistical
Manual, Fourth Edition (DSM-IV; American Psychiatric
Association, 1994). Responses are rated on a scale of 0-2
and yield 5 subscale scores (generalized anxiety disorder,
social phobia, separation anxiety disorder, panic / somatic
disorder, and school phobia), and a total score. A total score
of >25 may indicate the presence of an anxiety disorder. The
SCARED has been found to be reliable in terms of internal
consistency (Muris & Steerneman, 2001), and discrimi-
nant validity (Birmaher et al., 1999), and strong in terms
of test-retest reliability (Behrens et al., 2019). Although the
SCARED is often used in children aged 8-years and above,
its” consistency and validity as a measure of anxiety in
younger children (aged 4-7-years) has recently been demon-
strated (Scoberg et al., 2024). The SCARED questionnaire
was completed by the parents of the participants as part of
their questionnaire battery. The internal consistency of the
SCARED total score was assessed by calculating a Cron-
bach a coefficient. The coefficient value was 0.94, suggest-
ing high reliability and strong internal consistency.

Empathy Measurement

Participants viewed three 50s film clips to induce an
empathic response. These were first used in a study by Noten
et al. (2019) which showed that the emotions presented in
the clips could be recognized and understood by children
as young as three-years-old. The clips were selected due
to their authenticity (children displaying real-life (i.e., not


https://www.cardiff.ac.uk/neurodevelopment-assessment-unit
https://www.cardiff.ac.uk/neurodevelopment-assessment-unit

Research on Child and Adolescent Psychopathology

acted) emotions, and because using dynamic — as opposed
to static — stimuli is important when studying social atten-
tion (Noten et al., 2019). One clip represented happiness
(a boy opens a present at Christmas), a second represented
sadness (a boy flushes his dead goldfish down the toilet),
and a third represented fear (a girl is afraid of being in a
car wash). Following each clip, the children were first ques-
tioned about the emotions they believe were displayed by
the protagonist in the clip (assessment of cognitive empa-
thy) through an open question (i.e., “How was that little boy
feeling?””), which was followed by a further question that
explored why the child believed the protagonist felt that
way. A further open question was asked (i.e., “Was he feel-
ing anything else?”), which was again followed by a ques-
tion that allowed the child to explain their response. If the
child was unsure, they were offered a list of potential emo-
tions that could prompt a response (i.e., “Were they feel-
ing angry / sad / happy / scared / excited?”). In the same
way, the children were then asked about the emotions they
themselves experienced whilst viewing the clip (assess-
ment of affective empathy). To score the children’s cogni-
tive and affective responses, a coding system adapted from
Strayer (1993) was used. For details on cognitive empathy
see Braaten and Rosén (2000), and for details on affective
empathy, see Strayer (1993). For cognitive empathy, ‘target’
emotions (i.e., the correct emotion) and ‘relevant’ emotions
were coded as 0 for an incorrect response and 1 for a cor-
rect response. Interpretations of these emotions were then
coded as 0=no match (irrelevant or no response), 1 =ego-
centric interpretation (the participant referred to their own
emotional state but not the episode itself), 2 = situation-cen-
tred interpretation (the participant referred to the situation
but not to the feelings of the character), and 3 = character-
centred interpretation (the participant provided an explana-
tion that referenced the character’s feelings or experience).
Cognitive empathy scores therefore ranged from O to 8. For
affective empathy, emotions experienced by the participants
were also divided into ‘target’ and ‘relevant’ emotions, and
were coded as 0 =no match, 1 =similar valence (the partici-
pant experienced an emotion similar in valence to that of the
character in the video), 2=same emotion / different inten-
sity (the participant experienced an emotion the same as the
character’s, but at a different intensity), and 3 =same emo-
tion / same intensity (the participant’s emotion and inten-
sity were the same as the character in the video). Affective
empathy scores therefore ranged from 0 to 6, with higher
scores reflecting better empathy (see also Howe-Davies et
al., 2022).

Inter-rater reliability was established using an intraclass
correlation coefficient (ICC). The ICC ranges from 0 to 1
with values less than 0.50 considered poor, between 0.50
and 0.75 moderate, between 0.75 and 0.90 good, and above

0.90 considered excellent (Koo & Li, 2016). Three coders
independently viewed and scored each video clip, and any
discrepancies were resolved through discussion between the
coders. The final intraclass correlation coefficient showed
good to excellent reliability between raters (affective empa-
thy =0.89; cognitive empathy =0.93).

Externalising Symptoms Measure

The Child Behaviour Checklist (CBCL; Achenbach et al.,
2003) was used to assess externalising symptoms. Due to
the age range of the sample, both the preschool (1.5-5-
years) and child (6—18-years) were used. Parents rated their
children on a three-point scale consisting of 118 items.
Behaviours were rated as ‘0’ for not present, ‘1’ if the
child sometimes demonstrated the symptom, and ‘2’ if the
symptom was consistently demonstrated. Raw scores were
converted to standardised (T) scores based on the child’s
age and sex, which were then used as an index of symp-
tom severity (scores> 69 are considered clinically relevant
(Achenbach & Rescorla, 2001). The CBCL is widely-used
and has been shown to be a reliable and well-validated mea-
sure of childhood psychiatric symptoms (Nakamura et al.,
2009). Cronbach’s a coefficient for CBCL externalising
symptoms was 0.87 suggesting good reliability and internal
consistency.

Eye-Tracking Apparatus

Eye movements were recorded using a Tobii X2-60 binocu-
lar eye-tracker at 60 Hz sampling frequency. The film clips
were presented on a monitor with a 22-inch screen with a
resolution of 1680x 1080 pixels. The eye-tracking device
was adhered beneath the monitor of the laptop, approxi-
mately 60 cm from the participant’s eyes in a dimly lit
room. Prior to the presentation of each clip, calibration was
performed so that the tracker could precisely monitor the
participant’s eye movements. Calibration was a five-point
process consisting of the participant being asked to fixate on
the upper-left corner of the screen, followed by the lower-
left, upper-right, lower-right, and centre. Results were dis-
played to the researcher immediately following calibration,
so that they could either accept the calibration accuracy, or
request that the participant repeat the calibration process
to improve accuracy. Successful fixation on all areas was
required for the assessment to begin.

Social attention was measured using four eye-tracking
metrics: (1) Time to First Fixation (TTFF), describes the
amount of time before the participants fixates on the area-of-
interest and represents a top-down, attention driven search;
(2) First Fixation Duration (FFD), describes how long the
participants fixates on the area-of-interest once they initially
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fixate upon it, and therefore provides data on how long an
area of interest holds a participant’s attention. When used
alongside TTFF, FFD can reveal how much an area of inter-
est attracted attention (e.g., a short TTFF and long FFD sug-
gests a great deal of interest in an area); (3) Total Fixation
Duration (TFD), describes how long the participant focused
on the area-of-interest for the duration of the clip, and pro-
vides an understanding of the amount of cognitive effort
given to paying attention to an area by the participant; and
(4) Fixation Count, which describes the number of times the
participants focused on the area of interest throughout the
presentation of the clip, and can be used to determine the
importance a participant places on an area of interest.

For all clips, the area-of-interest was the eyes, as this
region has been identified as key in social cognition (Itier &
Batty, 2009). As the size of the protagonist was different in
each clip (i.e., they were closer to or further away from the
viewer), the size of the area-of-interest varied for each clip.
The area-of-interest was an oval within a rectangle that was
sized 230 % 92 pixels (happy film clip), 227 x 85 pixels (sad
film clip), and 368 X 152 pixels (fear film clip).

Statistical Analyses and Data Screening

All statistical analyses were carried out using the Statisti-
cal Package for Social Sciences (IBM SPSS 24) software.
Unless otherwise stated, the alpha level for significance
was set at 0.05. Normality of the data was tested using the
Kolmogorov-Smirnov test for normality (Mishra et al.,
2019). With the exception of age, all tests were significant
(p<.001), meaning the data were non-normally distrib-
uted. Despite this, outliers in the SCARED data were not
removed in order to normalise the data for analyses, as we
were interested in the attentional processes in those higher
and lower in anxiety and so needed to include those at both
ends of the distribution.

Associations between empathy and anxiety, and between
eye-tracking metrics and empathy and anxiety, were tested
for. To examine the contributory effects of cognitive and
affective empathy, and social attention, on anxiety symp-
toms, three hierarchical multiple regression analyses were
conducted (one for each emotion), whilst controlling for the
possible effects of gender, age, and externalising symptoms.

Results
Preliminary Analyses
Table 1 displays descriptive information for age, CBCL

internalizing and externalizing subscale scores, SCARED
scores, and cognitive and affective empathy scores for the
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whole sample, and also by gender. Table 1 also provides test
statistics for comparisons between the males and females
in terms of age, SCARED scores, and psychopathology
symptoms. Independent samples #-tests revealed no sig-
nificant differences between males and females in terms of
age, SCARED total scores, CBCL internalising and exter-
nalising scores. Differences between males and females
with regards to empathy scores for each emotion were also
tested. These revealed no differences in terms of cognitive
empathy, but differences were found in affective empathy
for sadness, fear and affective empathy overall. In all cases,
means for females were higher, suggesting better affective
empathy in girls compared to boys. The % of participants
who exceeded the threshold for clinically relevant anxiety
symptoms according to the SCARED (> 25) was 28.4%.

Our sample showed a mean of 56.23 for CBCL-rated
internalising symptoms. Of these, 58.2% had a t-score of
<59 indicating non-clinical symptoms, 23.1% had a t-score
of between 60 and 64 (borderline / at-risk), and 18.7%
had a t-score of 65 or above (clinically significant symp-
toms). Additionally, our sample showed a mean of 58.08 for
CBClL-rated externalising symptoms. Of these, 55.6% had
a t-score of <59 indicating non-clinical symptoms, 20.8%
had a t-score of between 60 and 64 (borderline / at-risk), and
23.6% had a t-score of 65 or above (clinically significant
symptoms).

Correlations between SCARED total and CBCL inter-
nalising and externalising scores were tested for (thresh-
0lds=0.00 —0.49 low; 0.50 —0.69 moderate; >0.70 high;
Hinkle et al., 2003). SCARED total scores were positively
associated with internalising scores (r, = 0.60, p <.001) but
not with externalising scores (r,=—0.02, p=.76). Despite
a moderate correlation between SCARED total scores and
CBCL internalising scores, SCARED total scores were used
as our measure of anxiety as we wanted to examine specific
effects of anxiety, but not other factors clustered underneath
the umbrella term ‘internalising disorders’, such as depres-
sion. Because the sample was referred to the NDAU for
behavioural problems, all correlational analyses were car-
ried out whilst controlling for the influence of externalising
symptoms.

Main Analyses

Table 2 reports associations between total anxiety scores
and cognitive and affective empathy. Anxiety was signifi-
cantly negatively related to cognitive empathy for all emo-
tions, and to total cognitive empathy (r=-.30, p<.001),
but was not associated with affective empathy.
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Table 1 Descriptive statistics (N=178)

Whole Sample Males Females Test Statistic
(Males vs. Females)

(N=178) (n=115) (n=63) t )4

Mean (SD) Mean (SD) Mean (SD) Range Skewness  Kurtosis
Gender 64.6% Male
Age 77.17 (11.56)  76.28 (11.85)  78.79 (10.93) 1.39 0.17 51-98  -0.26 -0.77
Income (% less than £20,000 pa) 25.30%
Race
White 94%
Black 4%
South Asian 2%
Ethnicity
British 94%
African 3%
Bangladeshi/Pakistani 2%
Caribbean 1%
Anxiety Score
Total SCARED 14.12 (10.39)  13.10 (9.73) 15.94 (11.31) 1.67 0.1 0-47 1.06 1.19
Empathy
Cognitive Empathy
Happy 5.44 (2.19) 5.40 (2.09) 5.52 (2.36) 0.36 0.72 1-8 -0.48 -1.05
Sad 3.70 (2.30) 3.46 (2.23) 4.13 (2.36) 1.83 0.07 1-8 0.48 -0.98
Fear 3.38 (2.18) 3.29 (2.28) 3.54 (2.01) 0.71 0.48 0-8 0.77 -0.45
Total 12.56 (5.21) 12.20 (5.10) 13.18 (5.38) 1.17 0.24 3-24  0.02 -0.94
Affective Empathy
Happy 4.27 (1.91) 4.08 (1.91) 4.62 (1.89) 1.78 0.08 0-6 -0.76 -0.55
Sad 1.77 (1.89) 1.46 (1.77) 2.33(1.99) 2.93 <0.01* 0-6 0.71 -0.64
Fear 1.40 (1.85) 1.02 (1.74) 2.08 (1.87) 3.71 <0.001** 0-6 1.08 -0.01
Total 7.40 (4.12) 6.50 (4.03) 8.98 (3.81) 3.92 <0.001** 0-17 0.3 -0.75
CBCL-rated Psychopathology
Symptoms (t-score)_
Externalising 58.08 (10.43)  58.38(10.43) 57.91(10.47) 0.29 0.78 32-83  -0.03 -0.25
Internalising 56.23 (9.98) 55.03 (10.20)  56.88 (9.85) 1.18 0.24 33-85 -0.25 0.13

Note * p<.01; ** p<.001

Table 2 Associations between cognitive and affective empathy and
SCARED scores, controlling for externalising symptoms
Total SCARED score

r P
Cognitive Empathy
Sad (Fish) -0.25%* 0.002
Happy (Christmas) -0.21%* 0.01
Fear (Carwash) -0.26%* 0.002
Total -0.30%** <0.001
Affective Empathy
Sad (Fish) 0.07 0.40
Happy (Christmas) 0.02 0.86
Fear (Carwash) 0.05 0.53
Total 0.06 0.46

Note * p<.01, ** p<.001

Eye-Tracking Metrics — Anxiety and Social Attention

As anxiety was found to be associated with empathy scores,
we ran tests for correlations between eye-tracking data and
anxiety for each emotion (see Table 3). Given the num-
ber of tests performed, a Bonferroni adjusted alpha level
(a=0.01) was used to identify any significant associations.
For the happy emotion condition, total anxiety scores were
negatively associated with first fixation duration (r=-.61,
p<.001), total fixation duration (r=-.24, p=.004) and
fixation count (r=-—.60, p<.001), but not associated with
time to first fixation. For the sad emotion condition, total
anxiety scores were negatively associated with first fixa-
tion duration (r=-.35, p <.001) and total fixation duration
(r=-.49, p<.001), and positively associated with fixation
count (r=.21, p=.01), but were not associated with time
to first fixation. For the fear emotion condition, anxiety
was positively associated with time to first fixation (r=.54,
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Table 3 Associations between anxiety and ET variables, controlling
for externalising symptoms

Total SCARED score

r P
Happy (Christmas)
TTFF 0.10 0.25
FFD -0.61%* <0.001
TFD -0.24* 0.004
FC -0.60** <0.001
Sad (Fish)
TTFF 0.11 0.18
FFD -0.35%* <0.001
TFD -0.49%* <0.001
FC 0.21* 0.01
Fear (Carwash)
TTFF 0.54%** <0.001
FFD -0.48%* <0.001
TFD -0.31%* <0.001
FC -0.05 0.58

Note * p<.01, ** p<.001; TTFF = Time to First Fixation; FFD =First
Fixation Duration; TFD=Total Fixation Duration; FC=Fixation
Count

p<.001), and negatively associated with first fixation dura-
tion (r=—.48, p <.001) and total fixation duration (r=—.31,
p<.001), but not associated with fixation count.

Eye-Tracking Metrics - Empathy and Social
Attention

Correlations between eye-tracking metrics and cognitive
and affective empathy were then tested for (see Table 4). As
above, given the high number of tests performed, a Bonfer-
roni adjusted alpha level (0 =0.001) was used to identify
any significant associations.

Cognitive Empathy

Total cognitive empathy scores were positively associated
with first fixation duration variables across all three emo-
tions. First fixation duration (r=.35, p<.001) and fixation
count (r=.27, p<.001) were positively associated with
cognitive empathy for happiness. Similarly, first fixa-
tion duration (r=.38, p<.001) and total fixation duration
(r=.37, p<.001) were positively associated with cognitive
empathy for sadness. Finally, first fixation duration (»=.29,
p<.001) was positively associated, and time to first fixation
(r=-.36, p<.001) negatively associated, with cognitive
empathy for fear. With the exception of the fear emotion
condition, all significant associations between cognitive
empathy and eye-tracking metrics were positive, suggest-
ing that greater social attention was associated with better
cognitive empathy.
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Affective Empathy

Total affective empathy scores were positively associated
with first fixation duration (»=.26, p=.001) when viewing
the sad emotion only. Affective empathy for sadness was
also associated with first fixation duration when viewing the
sad emotion (r=.41, p<.001), and affective empathy for
fear was positively associated with total fixation duration
when viewing the happy emotion (r=.28, p <.001).

Effects of Age, Gender, Empathy, and Gaze Patterns
on Anxiety Symptoms

Age, gender, externalising scores, SCARED total scores,
and cognitive and affective empathy total scores, were
entered into three hierarchical multiple regression analyses,
one for each emotion (happiness, sadness, and fear) to bet-
ter understand the impact of empathy and social attention in
predicting anxiety severity in children (Table 5).

First fixation duration was selected as an index of gaze
pattern, as this metric was found to be consistently nega-
tively associated with total anxiety scores across all three
emotions. Tolerance and VIF values for all regression anal-
yses suggested no evidence of multicollinearity (tolerance
ranged from 0.49 — 0.99, and VIF ranged from 1.01 to 2.06),
indicating that it was acceptable to run the proposed analy-
ses with these data. Age, gender, and externalising symp-
toms were entered at Step 1 as variables that were controlled
for, followed by First Fixation Duration at Step 2, cognitive
empathy at Step 3, and finally affective empathy at Step 4.
A Bonferroni adjusted alpha level (a=0.0125) was used
to identify any significant associations between variables.
The first models examining effects for happiness, sadness,
and fear were not significant, suggesting that gender, age,
and externalising symptoms were not predictive of anxiety
symptoms across all emotion conditions.

The second models, that included the first fixation dura-
tion metric, all showed significant improvement from the
first models. The second model for the happy emotion con-
dition was significant (F(4, 139)=19.94, p <.001), with the
addition of the first fixation duration variable accounting for
an additional 35% of the variance in anxiety (AR2=0.35,
F change(1, 139)=76.31, p<.001). The second model for
sadness was significant (F(4, 138)=5.83, p<.001), with the
addition of the first fixation duration variable accounting for
an additional 13% of the variance in anxiety (AR2=0.13,
F change(1, 138), p<.001). The second model for the fear
emotion condition was also significant (¥(4, 137)=10.31,
p<.001), with the addition of the first fixation duration vari-
able accounting for an additional 21% of the variance in
anxiety (AR2=0.21, F change(l, 137)=37.90, p<.001).
These improvements suggest that social attention (in the
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form of first fixation duration) negatively predicted anxi-
ety symptoms across all emotion conditions, with the larg-
est effect size seen for the happiness emotion (f = —0.60).
The addition of cognitive and affective empathy did not
significantly improve the model for happiness. When added
to the model for sadness, both cognitive (AR2=0.04, F
change(1, 137)=6.79, p=.01) and affective (AR2=0.05,
F change(1, 136)=9.31, p=.003) empathy significantly
improved the model. For the fear condition, the addition of
cognitive empathy did not significantly improve the model,
though the addition of affective empathy did (AR2=0.03, F
change(1, 135)=6.05, p=.01).

Discussion

The current study used an RDoC approach to examine
associations between social attention, empathy, and anxi-
ety in a sample of young children with emerging mental
health problems. Under the RDoC framework, this study is
an examination of the potential threat (anxiety) construct,
which resides under the negative valence domain(Insel et
al., 2010). We found that, when controlling for externaliz-
ing symptoms, children more sensitive to potential threats
(anxiety) displayed less cognitive empathy for happiness,
sadness, and fear, suggesting that they show impairments in
recognizing and understanding the emotions of others.

Additionally, eye-tracking metrics pointed to a persistent
pattern of shorter first fixation durations on the eyes across
all emotion conditions in those higher in anxiety, when
controlling for externalizing symptoms. Conversely, those
who were better in cognitive empathy displayed longer first
fixation durations across all emotion conditions. These find-
ings point to a potential link between cognitive empathy and
anxiety in children, with those attending longer on the eyes
of those displaying happiness, sadness, or fear, being better
in cognitive empathy and lower in anxiety. No such asso-
ciations were found between anxiety and affective empathy.

Our first hypothesis, that children with higher levels of
anxiety would show greater impairments in empathy, was
supported with regards to cognitive, but not affective, empa-
thy. The lack of associations found between affective empa-
thy and anxiety contrasts with the findings of Gambin and
Sharp (2018) and Pittelkow et al. (2021) and could be due
to differences in neural and cognitive mechanisms related to
each empathy subtype. Broadly, cognitive empathy is a top-
down process that requires an individual to make inferences
about the thoughts and beliefs of others through a change
of perspective, similar to Theory of Mind (Preckel et al.,
2018), whereas affective empathy is a bottom-up process in
which an individual models the emotion they have inferred
(de Waal, 2008).
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Therefore, although affective empathy also requires
changes in perspective from one’s current emotional state
to one that resembles another person’s, it also includes an
emotion processing component. Accordingly, evidence
from neuroscientific studies suggests that cognitive and
affective perspective taking recruit different areas of the
brain, with cognitive perspective taking using frontal areas
and affective perspective taking using frontal and limbic
areas (Healey & Grossman, 2018). As such, the findings of
the present study could be showing impairments in perspec-
tive taking (i.e., cognitive empathy), but not in emotion pro-
cessing (i.e., affective empathy).

Cognitive empathy for all emotions was found to be
negatively related to anxiety scores, suggesting that those
higher anxiety were lower in cognitive empathy. Cognitive
empathy is believed to rely on various cognitive control
processes (Carlson et al., 2004). Correspondingly, Yan et al.
(2020) found that cognitive empathy was related to inhibi-
tory control, working memory, and cognitive flexibility,
whereas affective empathy was related to inhibitory control
only. These prior empirical studies suggest that an exami-
nation of executive functioning and emotional processing
ability, in a similar sample, could further define these rela-
tionships and explain the present findings. Such analyses
could be investigated under the ‘cognitive systems’ domain
of the RDoC framework, contributing further to the transdi-
agnostic literature.

Our second hypothesis regarding eye gaze patterns, was
that children higher in anxiety and lower in empathy would
spend less time attending to the eyes when viewing nega-
tive stimuli was supported. In the case of anxiety, we found
anxiety symptoms to be negatively correlated with attention
to the eyes, indexed by first fixation duration and total fixa-
tion duration across the emotion conditions. Additionally,
we found that fixation count was negatively associated with
anxiety in the happy condition. With regards to gaze pat-
terns and empathy, we found that those higher in cognitive
empathy showed longer first fixation duration and greater
total fixation duration during the sad condition, and longer
first fixation duration and shorter time to first fixation for the
fear condition. This suggests that those higher in cognitive
empathy could attend to the eyes of those experiencing neg-
ative emotions better than those lower in cognitive empathy.
With regards to affective empathy, we found positive associ-
ations between first fixation duration and affective empathy
for sadness and total affective empathy only.

A hierarchical regression analyses showed that when
controlling for age, gender, and externalizing symptoms,
eye gaze patterns and cognitive empathy scores negatively
predicted, but affective empathy scores positively predicted,
anxiety scores during fear processing. For the sad condition,
first fixation duration and cognitive empathy negatively
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Table 5 Hierarchical multiple regression analyses examining the contributing effects of first fixation duration and cognitive and affective empathy
on total anxiety scores, controlling for age, gender, and externalising symptoms

Step Predictor Standardised Sig. R2 AR2 Sig. Change
Fixation — Happy
1 Gender 0.11 0.18

Age -0.05 0.53

Externalising Disorders 0.05 0.59 0.02 0.02 0.50
2 Gender 0.04 0.61

Age -0.03 0.66

Externalising Disorders 0.11 0.10

First Fixation Duration -0.60%* <0.001 0.37 0.35%* <0.001
3 Gender 0.04 0.59

Age -0.02 0.75

Externalising Disorders 0.12 0.10

First Fixation Duration -0.59%** <0.001

Cognitive Empathy Total -0.02 0.80 0.37 <0.001 0.80
4 Gender 0.04 0.59

Age -0.02 0.75

Externalising Disorders 0.12 0.10

First Fixation Duration -0.59%** <0.001

Cognitive Empathy Total -0.02 0.84

Affective Empathy Total —0.001 0.99 0.37 <0.001 0.99
Fixation — Sad
1 Gender 0.12 0.17

Age -0.05 0.56

Externalising Disorders 0.06 0.45 0.02 0.02 0.44
2 Gender 0.13 0.11

Age 0.001 0.99

Externalising Disorders 0.08 0.33

First Fixation Duration -0.36%** <0.001 0.15 0.13%* <0.001
3 Gender 0.14 0.08

Age 0.07 0.40

Externalising Disorders 0.11 0.17

First Fixation Duration -0.29%** <0.001

Cognitive Empathy Total -0.23% 0.01 0.19 0.04* 0.01
4 Gender 0.08 0.31

Age 0.08 0.32

First Fixation Duration -0.33%* <0.001

Externalising Disorders 0.10 0.19

Cognitive Empathy Total -0.33%x* <0.001

Affective Empathy Total 0.26* 0.003 0.24 0.05* 0.003
Fixation — Fear
1 Gender 0.12 0.16

Age -0.07 0.42

Externalising Disorders 0.03 0.69 0.02 0.02 0.46
2 Gender 0.07 0.35

Age 0.06 0.43

Externalising Disorders 0.09 0.23

First Fixation Duration -0.47%* <0.001 0.23 0.21** <0.001
3 Gender 0.08 0.29

Age -0.01 0.88

Externalising Disorders 0.10 0.18

First Fixation Duration -0.42%* <0.001

Cognitive Empathy Total -0.14 0.12 0.25 0.01 0.12
4 Gender 0.04 0.64

Age -0.01 0.94
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Table 5 (continued)

Step Predictor Standardised 8 Sig. R2 AR2 Sig. Change
First Fixation Duration -0.42%%* <0.001
Externalising Disorders 0.10 0.19
Cognitive Empathy Total -0.22 0.02
Affective Empathy Total 0.21 0.02 0.28 0.03 0.01

Note * p<.0125, ** p<.001

predicted anxiety at equivalent strengths, and affective
empathy positively predicted anxiety but to a lesser degree.
For the happy film clip, first fixation duration alone pre-
dicted anxiety; however, the final overall model for this clip
explained the most variance (37%).

This pattern of findings suggests that eye gaze pat-
terns were consistently negatively associated with anxi-
ety, regardless of emotional condition. However, although
not all findings reached significance across the negative
emotion conditions, both first fixation duration and cogni-
tive empathy negatively predicted anxiety, whilst affective
empathy positively predicted it. This suggests that those
higher in cognitive empathy, and who spent less time fixat-
ing on the eyes of the protagonist in the clip initially, were
lower in anxiety, whereas those higher in affective empathy
were also higher in anxiety. As anxiety symptoms and affec-
tive empathy scores showed equivalent directional effects,
they support the proposition by Gambin and Sharp (2018),
that displays of anxiety can enhance anxious states in the
observer. These findings contrast with the results from a
previous study from our lab (Howe-Davies et al., 2022),
which found negative associations between anxiety and
affective empathy. The discrepancy between these findings
may be attributed to the use of different measures of anxi-
ety between the studies. Howe-Davies et al. study used a
composite measure of anxiety dimensions derived from a
clinical interview (i.e., the Development and Well-Being
Assessment (DAWBA); Goodman et al., 2000), whereas
the present study used a screening questionnaire (i.e., the
SCARED scale).

Strengths and Limitations

The current study examines the role of anxiety in social-
emotional functioning through a dimensional lens, in line
with observations that psychosocial problems in children
are heterogenic and vary in severity. The study benefitted
from the use of dynamic stimuli, meaning that social atten-
tion was assessed using stimuli that more closely resem-
bles real life events, and which are therefore more likely
to provoke emotional responses than static stimuli (e.g.,
grayscale images). Additionally, we controlled for external-
izing symptoms in our analyses, which reduces the possi-
bility that our observed effects could be attributed to other
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psychopathologies in the sample. Furthermore, 58.2% of
the sample had a CBCL-rated internalizing t-score of <59
(indicating non-clinical symptoms), with the rest of the
sample either borderline / at-risk (23.1%) or showing clini-
cal symptoms (18.7%). This illustrates variability within the
sample, strengthening the findings.

Nevertheless, the present study also has several limita-
tions. Firstly, the cross-sectional study design means we
cannot make inferences of causality. That is, it is not clear
from our findings if sensitivity to threat negatively impacts
upon the development of empathy (cognitive or affective) or
if poor empathic responses engender symptoms of anxiety.
Alternatively, it may be that anxiety impairs an individual’s
social attention, or that poor social attention leads to a fail-
ure to understand emotions in others, which creates anxiety.
Secondly, anxiety measures in our study were reported by
the parent and these could have been either exaggerated or
understated. Thirdly, related to this, our measures of cogni-
tive and affective empathy were reported by the children.
Assessments of empathy through self-reporting can be con-
founded by bias, in that the child may have felt compelled
to state that they felt something rather than nothing when
witnessing the protagonists in the videos displaying intense
emotions (Deuter et al., 2018). Physiological measures (i.e.,
motor empathy; van der Graaf et al., 2016) could more
objectively capture the extent to which children are emo-
tionally affected by the stimuli. Fourthly, the sample was
predominantly white (945). This lack of diversity within the
sample could limit the extent to which the findings can be
generalized.

Implications and Future Directions

The observed negative relationship between cognitive
empathy and threat sensitivity suggests that children high in
anxiety could be educated about ways to correctly identify
the emotions they observe in daily life, which in turn could
help to reduce threat sensitivity and subsequently, ameliorate
their anxiety symptoms. This could be tested by encouraging
children high in anxiety to focus on relevant facial stimuli
(i.e., the eyes) to improve their social attention. If improved
social attention is found to improve cognitive empathy, our
study suggests that this could in turn mitigate symptoms of
anxiety. Future research could therefore investigate whether
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teaching children high in anxiety to increase social attention
to the eyes (both positive and negative) improves emotion
recognition ability, and in turn, increases cognitive empathy
and decreases threat sensitivity. This proposal is supported
by previous research using the Cardiff Emotion Recognition
Training (CERT) paradigm which has shown that improv-
ing emotion recognition in children by teaching them about
specific areas of the face that can reveal differences between
emotion, subsequently improves emotional functioning and
longer-term behavioral problems (Hunnikin et al., 2022;
Wells et al., 2021). Furthermore, research into the emotional
processing component of affective empathy, and cognitive
and emotional set-shifting (‘hot’ and ‘cool’ executive func-
tioning), in children with emerging mental health problems
could shed light on associations between anxiety and affec-
tive empathy and whether these associations are related to
perspective taking or emotion processing. Finally, the RDoC
initiative provides a framework for studying psychopathol-
ogy using biological and behavioral components measured
dimensionally and across domains of functioning (Insel et
al., 2010). Whilst the present study adheres to this approach,
it does so using the ‘physiology’ (eye-tracking) and ‘self-
report’ (empathy quotient) units of analyses to investigate
the construct of ‘Potential threat’ (anxiety) under the ‘Nega-
tive Valence Systems’ domain. Future studies should use
measures corresponding to other units of analyses within
the RDoC framework, such as cortisol (‘molecular’ unit of
analysis) or fronto-amygdala circuitry function (‘circuits’
unit of analysis), in order to align with the RDoC principles
of integrative science and provide a more comprehensive
understanding of the relationship between these constructs.

Conclusions

Overall, our results suggest that children higher in anxiety
are more likely to show cognitive empathy and social atten-
tion impairments. Failing to successfully recognize emo-
tional states in others means that some children may find
themselves unable to respond appropriately to a given situ-
ation, which could increase symptoms of anxiety. We also
found that, when controlling for age, gender, and external-
izing symptoms, eye-gaze patterns and cognitive and affec-
tive empathy work in divergent ways when observing fear
and sadness, with eye-gaze patterns and cognitive empathy
negatively predicting, and affective empathy positively
predicting, anxiety. Due to the sample and measures used,
this study uniquely contributes to other findings in the lit-
erature that highlight possible relationships between social
attention, cognitive and affective empathy, and anxiety
symptoms.

Supplementary Information The online version  contains
supplementary material available at https://doi.org/10.1007/s10802-
024-01240-7.

Funding This work was supported by The Waterloo Foundation (UK)
[grant number 511633 & 520678] awarded to SHMvG.

Data availability The conditions of our ethics approval do not permit
public archiving of anonymized study data. Access to the data can be
requested by contacting the lead investigator (SvG) or the local ethics
committee at the School of Psychology, Cardiff University. Access will
be granted to named individuals in accordance with ethical procedures
governing the reuse of sensitive data. Specifically, requestors must
complete a formal data sharing agreement with the lead investigator.

Declarations
Competing Interests The authors report no conflicts of interest.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, 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

Achenbach, T. M., & Rescorla, L. A. (2001). Manual for the ASEBA
School-Age forms and profiles. University of Vermont Research
Center for Children, Youth, and Families.

Achenbach, T. M., Dumenci, L., & Rescorla, L. A. (2003). DSM-
oriented and empirically based approaches to constructing scales
from the same item pools. Journal of Clinical Child and Adoles-
cent Psychology, 32(3), 328-340.

Airdrie, J. N., Langley, K., Thapar, A., & van Goozen, S. H. (2018).
Facial emotion recognition and eye gaze in attention-deficit/
hyperactivity disorder with and without comorbid conduct
disorder. Journal of the American Academy of Child & Ado-
lescent Psychiatry, 57(8), 561-570. https://doi.org/10.1016/].
jaac.2018.04.016

American Psychiatric Association (1994). Diagnostic and statistical
manual of mental disorders (4th ed.).

Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg,
M. J., & Van Ijzendoorn, M. H. (2007). Threat-related atten-
tional bias in anxious and nonanxious individuals: A meta-
analytic study. Psychological Bulletin, 133(1), 1. https://doi.
org/10.1037/0033-2909.133.1.1

Batty, M., Meaux, E., Wittemeyer, K., Rogé, B., & Taylor, M. J.
(2011). Early processing of emotional faces in children with
autism: An event-related potential study. Journal of Experimen-
tal Child Psychology, 109(4), 430—444. https://doi.org/10.1016/j.
jecp.2011.02.001

@ Springer


https://doi.org/10.1007/s10802-024-01240-7
https://doi.org/10.1007/s10802-024-01240-7
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jaac.2018.04.016
https://doi.org/10.1016/j.jaac.2018.04.016
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1016/j.jecp.2011.02.001
https://doi.org/10.1016/j.jecp.2011.02.001

Research on Child and Adolescent Psychopathology

Beesdo, K., Knappe, S., & Pine, D. S. (2009). Anxiety and anxiety
disorders in children and adolescents: Developmental issues and
implications for DSM-V. Psychiatric Clinics, 32(3), 483-524.

Behrens, B., Swetlitz, C., Pine, D. S., & Pagliaccio, D. (2019). The
screen for child anxiety related emotional disorders (SCARED):
Informant discrepancy, measurement invariance, and test-retest
reliability. Child Psychiatry & Human Development, 50, 473—
482. https://doi.org/10.1007/s10578-018-0854-0

Birmaher, B., Khetarpal, S., Brent, D., Cully, M., Balach, L., Kaufman,
J., & Neer, S. M. (1997). The screen for child anxiety related
emotional disorders (SCARED): Scale construction and psy-
chometric characteristics. Journal of the American Academy
of Child & Adolescent Psychiatry, 36(4), 545-553. https://doi.
org/10.1097/00004583-199704000-00018

Birmaher, B., Brent, D. A., Chiappetta, L., Bridge, J., Monga, S.,
& Baugher, M. (1999). Psychometric properties of the screen
for child anxiety related Emotional disorders (SCARED): A
replication study. Journal of the American Academy of Child
& Adolescent Psychiatry, 38(10), 1230-1236. https://doi.
org/10.1097/00004583-199910000-00011

Blair, R. J. R. (2005). Responding to the emotions of others: Dissociat-
ing forms of empathy through the study of typical and psychiat-
ric populations. Consciousness and Cognition, 14(4), 698-718.
https://doi.org/10.1016/j.concog.2005.06.004

Braaten, E. B., & Rosén, L. A. (2000). Self-regulation of affect
in attention deficit-hyperactivity disorder (ADHD) and non-
ADHD boys: Differences in empathic responding. Journal of
Consulting and Clinical Psychology, 68(2), 31. https://doi.
org/10.1037/0022-006X.68.2.313

Carlson, S. M., Moses, L. J., & Claxton, L. J. (2004). Individual dif-
ferences in executive functioning and theory of mind: An inves-
tigation of inhibitory control and planning ability. Journal of
Experimental Child Psychology, 87(4), 299-319. https://doi.
org/10.1016/j.jecp.2004.01.002

Cartwright-Hatton, S., McNicol, K., & Doubleday, E. (2006). Anxi-
ety in a neglected population: Prevalence of anxiety disorders
in pre-adolescent children. Clinical Psychology Review, 26(7),
817-833. https://doi.org/10.1016/j.cpr.2005.12.002

Cordier, R., Bundy, A., Hocking, C., & Einfeld, S. (2010). Empathy in
the play of children with attention deficit hyperactivity disorder.
OTJR: Occupation Participation and Health, 30(3), 122-132.
https://doi.org/10.3928/15394492-20090518-02

Cowan, D. G., Vanman, E. J., & Nielsen, M. (2014). Motivated empa-
thy: The mechanics of the empathic gaze. Cognition and Emo-
tion, 28(8), 1522-1530. https://doi.org/10.1080/02699931.2014.
890563

Dadds, M. R., Jambrak, J., Pasalich, D., Hawes, D. J., & Brennan,
J. (2011). Impaired attention to the eyes of attachment fig-
ures and the developmental origins of psychopathy. Journal of
Child Psychology and Psychiatry, 52(3), 238-245. https://doi.
org/10.1111/j.1469-7610.2010.02323.x

Dalgleish, T., Black, M., Johnston, D., & Bevan, A. (2020). Transdiag-
nostic approaches to mental health problems: Current status and
future directions. Journal of consulting and clinical psychology,
88(3), 179.

De Waal, F. B. (2008). Putting the altruism back into altruism: The
evolution of empathy. Annual Review of Psychology, 59, 279—
300. https://doi.org/10.1146/annurev.psych.59.103006.093625

Decety, J., & Jackson, P. L. (2004). The functional architecture of human
empathy. Behavioral and Cognitive Neuroscience Reviews, 3(2),
71-100. https://doi.org/10.1177/1534582304267187

Decety, J., & Michalska, K. J. (2010). Neurodevelopmental changes in
the circuits underlying empathy and sympathy from childhood to
adulthood. Developmental Science, 13(6), 886—899. https://doi.
org/10.1111/j.1467-7687.2009.00940.x

@ Springer

Decety, J., & Moriguchi, Y. (2007). The empathic brain and its dys-
function in psychiatric populations: Implications for intervention
across different clinical conditions. BioPsychoSocial Medicine,
1(1), 1-21. https://doi.org/10.1186/1751-0759-1-22

Deuter, C. E., Nowacki, J., Wingenfeld, K., Kuehl, L. K., Finke, J. B.,
Dziobek, 1., & Otte, C. (2018). The role of physiological arousal
for self-reported emotional empathy. Autonomic Neuroscience,
214, 9-14. https://doi.org/10.1016/j.autneu.2018.07.002

Dudeney, J., Sharpe, L., & Hunt, C. (2015). Attentional bias towards
threatening stimuli in children with anxiety: A meta-analysis.
Clinical Psychology Review, 40, 66—75. https://doi.org/10.1016/j.
cpr.2015.05.007

Eysenck, M. W., & Fajkowska, M. (2018). Anxiety and depression:
Toward overlapping and distinctive features. Cognition and Emo-
tion, 32(7), 1391-1400. https://doi.org/10.1080/02699931.2017.
1330255

Frick, P. J., & Kemp, E. C. (2021). Conduct disorders and empathy
development. Annual Review of Clinical Psychology, 17, 391—
416. https://doi.org/10.1146/annurev-clinpsy-081219-105809

Gambin, M., & Sharp, C. (2018). Relations between empathy and
anxiety dimensions in inpatient adolescents. Anxiety Stress &
Coping, 31(4), 447-458. https://doi.org/10.1080/10615806.201
8.1475868

Goodman, R., Ford, T., Richards, H., Gatward, R., & Meltzer, H. (2000).
The development and well-being assessment: Description and
initial validation of an integrated assessment of child and adoles-
cent psychopathology. Journal of Child Psychology and Psychia-
try, 41(5), 645-655. https://doi.org/10.1111/.1469-7610.2000.
tb02345.x

Healey, M. L., & Grossman, M. (2018). Cognitive and affective
perspective-taking: Evidence for shared and dissociable ana-
tomical substrates. Frontiers in Neurology, 9, 491. https://doi.
org/10.3389/fneur.2018.00491

Hinkle, D. E., Wiersma, W., & Jurs, S. G. (2003). Applied statistics for
the behavioral sciences (Vol. 663). Houghton Mifflin.

Howe-Davies, H., Hobson, C., Waters, C., & van Goozen, S. H. (2022).
Emotional and socio-cognitive processing in young children with
symptoms of anxiety. Furopean Child & Adolescent Psychiatry,
32,2077-2088. https://doi.org/10.1007/s00787-022-02050-2

Hunnikin, L. M., Wells, A. E., Ash, D. P., & Van Goozen, S. H.
(2020). The nature and extent of emotion recognition and
empathy impairments in children showing disruptive behaviour
referred into a crime prevention programme. European Child
& Adolescent Psychiatry, 29, 363-371. https://doi.org/10.1007/
s00787-019-01358-w

Hunnikin, L. M., Wells, A. E., Ash, D. P., & Van Goozen, S. H. (2022).
Can facial emotion recognition be rapidly improved in children
with disruptive behavior? A targeted and preventative early inter-
vention study. Development and Psychopathology, 34(1), 85-93.

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn,
K., & Wang, P. (2010). Research domain criteria (RDoC): Toward
a new classification framework for research on mental disorders.
American Journal of Psychiatry, 167(7), 748-751. https://doi.
org/10.1176/appi.ajp.2010.09091379

Itier, R. J., & Batty, M. (2009). Neural bases of eye and gaze pro-
cessing: The core of social cognition. Neuroscience & Biobe-
havioral Reviews, 33(6), 843-863. https://doi.org/10.1016/j.
neubiorev.2009.02.004

Jolliffe, D., & Farrington, D. P. (2006). Examining the relationship
between low empathy and bullying. Aggressive Behavior: Offi-
cial Journal of the International Society for Research on Aggres-
sion, 32(6), 540-550. https://doi.org/10.1002/ab.20154

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R.,
& Walters, E. E. (2005). Lifetime prevalence and age-of-onset
distributions of DSM-IV disorders in the National Comorbidity


https://doi.org/10.1186/1751-0759-1-22
https://doi.org/10.1016/j.autneu.2018.07.002
https://doi.org/10.1016/j.cpr.2015.05.007
https://doi.org/10.1016/j.cpr.2015.05.007
https://doi.org/10.1080/02699931.2017.1330255
https://doi.org/10.1080/02699931.2017.1330255
https://doi.org/10.1146/annurev-clinpsy-081219-105809
https://doi.org/10.1080/10615806.2018.1475868
https://doi.org/10.1080/10615806.2018.1475868
https://doi.org/10.1111/j.1469-7610.2000.tb02345.x
https://doi.org/10.1111/j.1469-7610.2000.tb02345.x
https://doi.org/10.3389/fneur.2018.00491
https://doi.org/10.3389/fneur.2018.00491
https://doi.org/10.1007/s00787-022-02050-2
https://doi.org/10.1007/s00787-019-01358-w
https://doi.org/10.1007/s00787-019-01358-w
https://doi.org/10.1176/appi.ajp.2010.09091379
https://doi.org/10.1176/appi.ajp.2010.09091379
https://doi.org/10.1016/j.neubiorev.2009.02.004
https://doi.org/10.1016/j.neubiorev.2009.02.004
https://doi.org/10.1002/ab.20154
https://doi.org/10.1007/s10578-018-0854-0
https://doi.org/10.1097/00004583-199704000-00018
https://doi.org/10.1097/00004583-199704000-00018
https://doi.org/10.1097/00004583-199910000-00011
https://doi.org/10.1097/00004583-199910000-00011
https://doi.org/10.1016/j.concog.2005.06.004
https://doi.org/10.1037/0022-006X.68.2.313
https://doi.org/10.1037/0022-006X.68.2.313
https://doi.org/10.1016/j.jecp.2004.01.002
https://doi.org/10.1016/j.jecp.2004.01.002
https://doi.org/10.1016/j.cpr.2005.12.002
https://doi.org/10.3928/15394492-20090518-02
https://doi.org/10.1080/02699931.2014.890563
https://doi.org/10.1080/02699931.2014.890563
https://doi.org/10.1111/j.1469-7610.2010.02323.x
https://doi.org/10.1111/j.1469-7610.2010.02323.x
https://doi.org/10.1146/annurev.psych.59.103006.093625
https://doi.org/10.1177/1534582304267187
https://doi.org/10.1111/j.1467-7687.2009.00940.x
https://doi.org/10.1111/j.1467-7687.2009.00940.x

Research on Child and Adolescent Psychopathology

Survey Replication. Archives of General Psychiatry, 62(6), 593—
602. https://doi.org/10.1001/archpsyc.62.6.593

Kleberg, J. L., Hogstrom, J., Nord, M., Bélte, S., Serlachius, E., &
Falck-Ytter, T. (2017). Autistic traits and symptoms of social anx-
iety are differentially related to attention to others’ eyes in social
anxiety disorder. Journal of Autism and Developmental Disor-
ders, 47, 3814-3821. https://doi.org/10.1007/s10803-016-2978-z

Koo, T. K., & Li, M. Y. (2016). A guideline of selecting and report-
ing intraclass correlation coefficients for reliability research.
Journal of Chiropractic Medicine, 15(2), 155-163. https://doi.
org/10.1016/j.jem.2016.02.012

Lebowitz, E. R., Gee, D. G., Pine, D. S., & Silverman, W. K. (2018).
Implications of the Research Domain Criteria project for child-
hood anxiety and its disorders. Clinical Psychology Review, 64,
99-109. https://doi.org/10.1016/j.cpr.2018.01.005

Lichtenstein-Vidne, L., Okon-Singer, H., Cohen, N., Todder, D., Aue,
T., Nemets, B., & Henik, A. (2017). Attentional bias in clinical
depression and anxiety: The impact of emotional and non-emo-
tional distracting information. Biological psychology, 122, 4-12.

Marton, 1., Wiener, J., Rogers, M., Moore, C., & Tannock, R. (2009).
Empathy and social perspective taking in children with attention-
deficit/hyperactivity disorder. Journal of Abnormal Child Psychol-
ogy, 37(1), 107-118. https://doi.org/10.1007/s10802-008-9262-4

Mayes, S. D., Calhoun, S. L., Mayes, R. D., & Molitoris, S. (2012).
Autism and ADHD: Overlapping and discriminating symptoms.
Research in Autism Spectrum Disorders, 6(1), 277-285. https://
doi.org/10.1016/j.rasd.2011.05.009

Mayes, S. D., Castagna, P. J., & Waschbusch, D. A. (2020). Sex dif-
ferences in externalizing and internalizing symptoms in ADHD,
autism, and general population samples. Journal of Psychopa-
thology and Behavioral Assessment, 42, 519-526. https://doi.
org/10.1007/s10862-020-09798-4

Menks, W. M., Fehlbaum, L. V., Borbas, R., Sterzer, P., Stadler, C.,
& Raschle, N. M. (2021). Eye gaze patterns and functional brain
responses during emotional face processing in adolescents with
conduct disorder. Neurolmage: Clinical, 29, 102519. https://doi.
org/10.1016/j.nic1.2020.102519

Michalska, K. J., Machlin, L., Moroney, E., Lowet, D. S., Hettema,
J. M., Roberson-Nay, R., & Pine, D. S. (2017). Anxiety symp-

toms and children’s eye gaze during fear learning. Journal of

Child Psychology and Psychiatry, 58(11), 1276-1286. https://doi.
org/10.1111/jcpp.12749

Mishra, P., Pandey, C. M., Singh, U., Gupta, A., Sahu, C., & Keshri,
A. (2019). Descriptive statistics and normality tests for statisti-
cal data. Annals of Cardiac Anaesthesia, 22(1), 67. https://doi.
org/10.4103/aca.ACA_157_18

Moukheiber, A., Rautureau, G., Perez-Diaz, F., Soussignan, R.,
Dubal, S., Jouvent, R., & Pelissolo, A. (2010). Gaze avoidance
in social phobia: Objective measure and correlates. Behaviour
Research and Therapy, 48(2), 147-151. https://doi.org/10.1016/j.
brat.2009.09.012

Moutinho, R., Castro, S. L., & Silva, S. (2021). Look at me: The rela-
tion between empathy and fixation on the emotional eye-region
in low vs. high social anxiety. Journal of Behavior Therapy and
Experimental Psychiatry, 70, 101610. https://doi.org/10.1016/].
jbtep.2020.101610

Muris, P., & Steerneman, P. (2001). The revised version of the screen
for child anxiety related emotional disorders (SCARED-R): First
evidence for its reliability and validity in a clinical sample. Brit-
ish Journal of Clinical Psychology, 40(1), 35—44. https://doi.
org/10.1348/014466501163724

Nakamura, B. J., Ebesutani, C., Bernstein, A., & Chorpita, B. F.
(2009). A psychometric analysis of the child behavior checklist

DSM-oriented scales. Journal of Psychopathology and Behav-
ioral Assessment, 31, 178—189.

Noten, M. M. P. G., Van der Heijden, K. B., Huijbregts, S. C. J., Van
Goozen, S. H. M., & Swaab, H. (2019). Indicators of affec-
tive empathy, cognitive empathy, and social attention during
emotional clips in relation to aggression in 3-year-olds. Jour-
nal of Experimental Child Psychology, 185, 35-50. https://doi.
org/10.1016/j.jecp.2019.04.012

Pearcey, S., Gordon, K., Chakrabarti, B., Dodd, H., Halldorsson, B., &
Creswell, C. (2021). Research Review: The relationship between
social anxiety and social cognition in children and adolescents:
A systematic review and meta-analysis. Journal of Child Psy-
chology and Psychiatry, 62(7), 805-821. https://doi.org/10.1111/
jepp-13310

Pittelkow, M. M., Het Rot, A., Seidel, M., Feyel, L. J., N., & Roest, A.
M. (2021). Social anxiety and empathy: A systematic review and
meta-analysis. Journal of Anxiety Disorders, 78, 102357. https://
doi.org/10.1016/j.janxdis.2021.102357

Pons, F., Harris, P. L., & De Rosnay, M. (2004). Emotion compre-
hension between 3 and 11 years: Developmental periods and
hierarchical organization. European Journal of Developmental
Psychology, 1(2), 127-152.

Preckel, K., Kanske, P., & Singer, T. (2018). On the interaction of
social affect and cognition: Empathy, compassion and theory of
mind. Current Opinion in Behavioral Sciences, 19, 1-6. https://
doi.org/10.1016/j.cobeha.2017.07.010

Puliafico, A. C., & Kendall, P. C. (2006). Threat-related attentional bias
in anxious youth: A review. Clinical Child and Family Psychology
Review, 9, 162—180. https://doi.org/10.1007/s10567-006-0009-x

Scoberg, B., Hobson, C., & van Goozen, S. (2024). Psychometric
properties and validity of the screen for child anxiety related
emotional disorders: Parent version (SCARED-P) in an early
childhood sample. 4ssessment, 10731911231225203. https://doi.
org/10.1177/10731911231225203

Sprung, M., Miinch, H. M., Harris, P. L., Ebesutani, C., & Hofmann, S.
G. (2015). Children’s emotion understanding: A meta-analysis of
training studies. Developmental Review, 37, 41-65.

Strayer, J. (1993). Children’s concordant emotions and cognitions in
response to observed emotions. Child Development, 64(1), 188—
201. https://doi.org/10.1016/j.comppsych.2010.04.006

Taylor, M. J., Edmonds, G. E., McCarthy, G., & Allison, T. (2001).
Eyes first! Eye processing develops before face processing in
children. Neuroreport, 12(8), 1671-1676.

Van der Graaff, J., Meeus, W., de Wied, M., van Boxtel, A., van Lier,
P. A, Koot, H. M., & Branje, S. (2016). Motor, affective and
cognitive empathy in adolescence: Interrelations between facial
electromyography and self-reported trait and state measures.
Cognition and Emotion, 30(4), 745-761. https://doi.org/10.1080/
02699931.2015.1027665

Van Goozen, S. H. M., Langley, K., & Hobson, C. W. (2022). Child-
hood antisocial behavior: A neurodevelopmental problem. Annual
Review of Psychology, 73(1), 353-377. https://doi.org/10.1146/
annurev-psych-052621-045243

Van Zonneveld, L., Platje, E., de Sonneville, L., Van Goozen, S., &
Swaab, H. (2017). Affective empathy, cognitive empathy and
social attention in children at high risk of criminal behaviour.
Journal of Child Psychology and Psychiatry, 58(8), 913-921.
https://doi.org/10.1111/jcpp.12724

Wells, A. E., Hunnikin, L. M., Ash, D. P., & Van Goozen, S. H. (2021).
Improving emotion recognition is associated with subsequent
mental health and well-being in children with severe behavioural
problems. European Child & Adolescent Psychiatry, 30, 1769—
1777. https://doi.org/10.1007/s00787-020-01652-y

@ Springer


https://doi.org/10.1016/j.jecp.2019.04.012
https://doi.org/10.1016/j.jecp.2019.04.012
https://doi.org/10.1111/jcpp.13310
https://doi.org/10.1111/jcpp.13310
https://doi.org/10.1016/j.janxdis.2021.102357
https://doi.org/10.1016/j.janxdis.2021.102357
https://doi.org/10.1016/j.cobeha.2017.07.010
https://doi.org/10.1016/j.cobeha.2017.07.010
https://doi.org/10.1007/s10567-006-0009-x
https://doi.org/10.1177/10731911231225203
https://doi.org/10.1177/10731911231225203
https://doi.org/10.1016/j.comppsych.2010.04.006
https://doi.org/10.1080/02699931.2015.1027665
https://doi.org/10.1080/02699931.2015.1027665
https://doi.org/10.1146/annurev-psych-052621-045243
https://doi.org/10.1146/annurev-psych-052621-045243
https://doi.org/10.1111/jcpp.12724
https://doi.org/10.1007/s00787-020-01652-y
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1007/s10803-016-2978-z
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.cpr.2018.01.005
https://doi.org/10.1007/s10802-008-9262-4
https://doi.org/10.1016/j.rasd.2011.05.009
https://doi.org/10.1016/j.rasd.2011.05.009
https://doi.org/10.1007/s10862-020-09798-4
https://doi.org/10.1007/s10862-020-09798-4
https://doi.org/10.1016/j.nicl.2020.102519
https://doi.org/10.1016/j.nicl.2020.102519
https://doi.org/10.1111/jcpp.12749
https://doi.org/10.1111/jcpp.12749
https://doi.org/10.4103/aca.ACA_157_18
https://doi.org/10.4103/aca.ACA_157_18
https://doi.org/10.1016/j.brat.2009.09.012
https://doi.org/10.1016/j.brat.2009.09.012
https://doi.org/10.1016/j.jbtep.2020.101610
https://doi.org/10.1016/j.jbtep.2020.101610
https://doi.org/10.1348/014466501163724
https://doi.org/10.1348/014466501163724

Research on Child and Adolescent Psychopathology

Yan, Z., Hong, S., Liu, F., & Su, Y. (2020). A meta-analysis of the rela- Publisher’s Note Springer Nature remains neutral with regard to juris-
tionship between empathy and executive function. PsyCh Jour- dictional claims in published maps and institutional affiliations.
nal, 9(1), 34—43. https://doi.org/10.1002/pchj.311

@ Springer


https://doi.org/10.1002/pchj.311

	﻿Impaired Social Attention and Cognitive Empathy in a Paediatric Sample of Children with Symptoms of Anxiety
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Participants
	﻿Testing Procedure
	﻿Anxiety Measure
	﻿Empathy Measurement
	﻿Externalising Symptoms Measure
	﻿Eye-Tracking Apparatus
	﻿Statistical Analyses and Data Screening

	﻿Results
	﻿Preliminary Analyses
	﻿Main Analyses
	﻿Eye-Tracking Metrics – Anxiety and Social Attention
	﻿Eye-Tracking Metrics – Empathy and Social Attention
	﻿Cognitive Empathy
	﻿Affective Empathy
	﻿Effects of Age, Gender, Empathy, and Gaze Patterns on Anxiety Symptoms

	﻿Discussion
	﻿Strengths and Limitations
	﻿Implications and Future Directions

	﻿Conclusions
	﻿References


