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Abstract

Emotional self-awareness is increasingly suggested to be an area of difficulty in autism that may predict socioemotional
outcomes for this population. However, whether emotional self-awareness is consistently diminished in autism across
age and methodology remains unclear. We systematically reviewed 47 papers measuring emotional self-awareness in
autistic (n=1387) and non-autistic (n=1433) participants. Most studies relied on self-report. Of studies testing for
group differences, the majority (32/41) found significantly poorer emotional self-awareness in autism. Meta-analyses of
self-report measures found that emotional self-awareness was significantly poorer in autism (d=1.16). However, when
examining age groups individually, autistic children of age |2years and under were not significantly different from their
peers (d=0.03). Instead, difficulties emerged during adolescence (d=0.63) and increased with age (d=1.16—1.58). The
pattern of emotional self-awareness difficulties being more common in autism, and worsening with age is similar to the
development of mental health difficulties in autism. However, findings rely on self-perception and so may reflect poor
self-beliefs of socioemotional competence. We propose that negative self-beliefs in autistic populations may account for
findings of low emotional self-awareness.

Lay abstract

Autistic people are thought to have difficulties with identifying and understanding their own emotions. This is referred to
as emotional self-awareness. It is important to study emotional self-awareness as people who are more able to understand
their own emotions, whether they are autistic or not, are more able to respond to them appropriately, as well as to identify
them in other people. It has not yet been confirmed whether autistic people have difficulties with emotional self-awareness,
or if any reported difficulties are actually due to the way in which emotional self-awareness is measured in autistic people.
If these difficulties do exist, it is also not known when these difficulties emerge. In this research, we reviewed 47 existing
studies that measured emotional self-awareness in autistic and non-autistic adults and children. We also compared studies
that measured emotional self-awareness in different ways. We found that autistic adults did seem to have poorer emotional
self-awareness compared to their neurotypical peers. However, this was not the case with autistic children of age |2years
and below. Instead, differences in emotional self-awareness only seemed to emerge during adolescence. Moreover, these
difficulties seemed to increase with age. These results suggest that difficulties with emotional self-awareness may not be
inherent in autism. Instead, they may emerge alongside the greater social and mental health difficulties that are experienced
by many autistic people during adolescence. We therefore suggest that it is important to find out more about, and
subsequently support, the emotional self-awareness difficulties that autistic adolescents may encounter-.
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work suggests that emotional self-awareness is diminished
in autism (Kinnaird et al., 2019) and that these difficulties
predict poorer emotional contagion and recognition in this
population (Bird & Cook, 2013).

This is the second part of a two-part review. In the first
review (Huggins et al., 2020), we qualitatively reviewed
how emotional self-awareness was conceptualised, defined
and measured in autism research, finding that emotional
self-awareness is usually assessed with self-report, and
tends to be inconsistently defined. In this review, we exam-
ine group differences in emotional self-awareness across
the different measurement tools between autistic and non-
autistic groups with meta-analysis. We also examine
developmental patterns of emotional self-awareness.

A long-standing theory is that the social difficulties of
autism are rooted in delayed development of ‘Theory of
Mind’ (ToM)-the ability to represent the mental states of
oneself and others (Baron-Cohen, 1995; Perner et al.,
1989). Although studies consistently find that autistic chil-
dren struggle to report their own mental states (Williams,
2010), most research has focused on understanding the
minds of others. However, the ability to represent one’s
own mind may be fundamental to representing the minds
of others (Decety & Meyer, 2008), making emotional self-
awareness an increasing area of interest in autism research.

Much research on emotional self-awareness in autism
has focused on alexithymia (Poquerusse et al., 2018).
Alexithymia was originally used to describe the behav-
iours of psychosomatic patients who struggled to commu-
nicate their own emotions, tending to focus on external
stimuli over subjective internal experiences (Sifneos,
1973). In contemporary research, alexithymia is frequently
conceptualised as a trait reflecting difficulties in identify-
ing and describing one’s own emotional experiences, usu-
ally assessed with self-report (Moriguchi & Komaki,
2013).

Recent meta-analytic work demonstrated significantly
elevated alexithymia in autism (Kinnaird et al., 2019). A
significant limitation of this review is that it exclusively
surveyed studies using the 20-item Toronto Alexithymia
Scale (TAS-20; Bagby et al., 1994; Taylor et al., 1985), a
self-report questionnaire. Although it is one of the most
commonly used, well-validated measures of alexithymia,
the TAS-20 has some limitations.

TAS-20 scores are strongly associated with general nega-
tive affect (Lumley, 2000) and depression (Honkalampi
et al., 2001). Longitudinal work demonstrates that TAS-20
scores fluctuate with general mental health (Marchesi et al.,
2008, 2014). It has thus been suggested that the TAS-20
measures general psychological distress, rather than a stable
trait (Leising et al., 2009). Moreover, there is a high preva-
lence of mental health conditions in autism (Simonoff et al.,
2008; Lai et al., 2019). As such, greater psychological dis-
tress could account for the elevated TAS-20 scores in this
population. Alternatively, poor emotional self-awareness, as

measured by TAS-20 scores, may result in greater difficul-
ties regulating negative emotion and thus elevated psycho-
logical distress. Regardless, psychological distress remains
a potential confounding factor in this relationship.

Furthermore, though self-report can provide a valuable
source of information on subjective experiences, it is reli-
ant upon self-perception. Even in the general population,
self-report and performance-based measures of emotional
abilities correlate weakly (Keefer, 2015; Lumley et al.,
2005). This is unsurprising given that self-report relies on
comparing one’s own experiences and abilities to those of
others, which is largely impossible in emotional experi-
ence. People with poor emotional self-awareness are also
likely to have poor awareness of their abilities (Marchesi
et al., 2014). Difficulties with judging one’s own abilities
may be particularly problematic in autism, due to the
greater meta-cognitive difficulties seen in this population
(Garfinkel et al., 2016; Grainger et al., 2014; Palser et al.,
2018).

The focus on ‘alexithymia’ also overlooks similar con-
structs which have arisen to measure emotional self-
awareness (Kashdan et al., 2015). Alexithymia is largely
conceptualised as a deficit based on behaviours in clinical
populations (Sifneos, 1973). Other definitions conceptual-
ise emotional self-awareness as an ability, such as in emo-
tional intelligence (Salovey & Mayer, 1990), and do not
contain externally-oriented thinking. For instance, emo-
tion differentiation focuses specifically on how well an
individual differentiates between similar emotional experi-
ences (Barrett et al., 2001). The overlap between these
similar concepts remains poorly understood. Throughout
this article, we use ‘emotional self-awareness’ as an
umbrella term. When referring to outcomes from a meas-
ure, we will use the term specified by that measure (e.g.
referring to TAS-20 scores as representing ‘alexithymia’).
Examining whether emotional self-awareness is dimin-
ished in autism across methodologies and approaches
would help us to determine whether current findings arise
from use of the TAS-20.

Another question raised by Kinnaird et al. (2019) is
whether emotional self-awareness is affected by develop-
ment. They found that increasing age was associated with
greater alexithymia, across both autistic and non-autistic
groups and suggested this may result from greater rates of
depression and anxiety in adulthood. In the general popu-
lation, increasing age is associated with poorer emotional
self-awareness (Mattila et al., 2006), and such a decline
may be particularly pertinent in autism. However, Kinnaird
et al. examined how alexithymia levels change with age
across groups, but not changes in the difference between
groups.

Addressing when emotional self-awareness difficulties
arise may also help pinpoint the aetiology of such prob-
lems. If difficulties with emotional self-awareness are
widely present from an early age, emotional self-awareness
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difficulties may be linked to fundamental issues in autism,
such as delayed ToM (Happé, 1995). However, if emo-
tional self-awareness difficulties emerge at a later point,
this would suggest that they stem from other causes, such
as co-occurring mental health problems.

We aimed to (a) assess if there are significant impair-
ments in emotional self-awareness in autism when meas-
ured with different measurement tools, including those
outside of targeting emotional self-awareness concepts
outside of alexithymia, and (b) assess how emotional self-
awareness changes during development in autistic and
typical development groups.

Methods

The current review followed PRISMA guidelines for sys-
tematic reviews. The protocol for the current review is reg-
istered on the PROSPERO database, identification number
CRD42017082052 (available online at https://www.crd.
york.ac.uk/PROSPERO/display_record.php?RecordID=
82052), and is based on literature published to May 2018.
Qualitative comparisons of measurement tools and term
definitions are available in a separate paper (Huggins
et al., 2020). Please note that this review is based on the
same literature as in this first paper (Huggins et al., 2020),
and as such, the search strategy and eligibility criteria
remain the same.

Eligibility criteria
Inclusion criteria were as follows: (a) participants had a
diagnosis of autism spectrum disorder (ASD), including
Autism, Asperger’s, Pervasive Developmental Disorder—
Not Otherwise Specified (PDD-NOS), and autism spec-
trum condition (ASC); (b) the study included a healthy,
non-autistic control group; (c) the study included at least
one measure explicitly assessing the participant’s aware-
ness of their own emotional states, which is clearly distinct
from measures assessing ability to identify or describe oth-
ers’ emotional states.

Items were also excluded if (a) study was not published
in English or (b) study was not an empirical paper in a
peer-reviewed journal.

Search strategy

Searches were conducted on the databases Scopus, Web of
Science, ScienceDirect, PsycARTICLES, Embase, Medline
and PsychINFO, across all published reports until May
2018.

Databases were searched for any articles with any com-
bination of the following keywords in the Title, Abstract
and Keywords: (1) ‘autism’ or ‘ASD’ or ‘ASC’ or ‘Autism
Spectrum Disorder’ or ‘Autism Spectrum Condition’ or
‘autistic’ or ‘Asperger’ or ‘PDD-NOS’ or ‘Pervasive
Developmental Disorder Not Otherwise Specified’, and

(2) ‘alexithymia’ or ‘emotional awareness’ or ‘emotional
differentiation’ or ‘emotion differentiation’ or ‘emotional
granularity’ or ‘emotional intelligence’ or ‘emotional com-
petence’ or ‘emotion labelling’ or ‘emotional labelling’.

Interoception, while undoubtedly relevant to emotional
self-awareness on the theoretical level (Craig, 2003), is not
a direct measure of subjective awareness of one’s own
emotional states and was not included in search strategy.
PRISMA flowchart of the search process can be seen in
Figure 1.

Study selection and exclusions

Stage I. Following exclusion of duplicate articles, 513
items were identified for abstract and title screenings.
Screening was conducted by C.F.H. and G.D. separately.
The results of these separate screenings were collated, and
areas of disagreement were resolved through discussion.
Of excluded papers, 21 papers were in a language other
than English, 180 were not empirical papers, 174 did not
include an autistic sample, 27 did not include non-autistic
controls and 43 did not include an explicit measure of
emotional self-awareness. The final list of papers for full-
text screenings was 68.

After full-text screenings, 16 studies did not include
any direct measure of emotional self-awareness, 5 were
student dissertations, 2 did not have appropriate controls, 1
was a conference abstract, 1 was a study protocol and 1
was not in English. A further eight papers were excluded
from as participants were matched by alexithymia. A final
34 papers were agreed upon by both researchers. A stand-
ardised data form was used to extract data.

Stage 2. Initial analyses confirmed the TAS-20 as the most
frequently used measurement tool. Further searches were
conducted to identify any studies missing from the current
data set using the TAS-20 that did not mention it in the
title, abstract or key words.

Databases were searched for any articles with a combi-
nation of terms indicative of autism (see (1) above)
“Toronto Alexithymia Scale® OR TAS-20. Following
exclusion of duplicate items, 261 items were identified.
After screening and full-text review, 11 additional papers
were identified for inclusion.

Due to the high amount of papers identified this way,
full-text searches were conducted for all identified meas-
urement tools. All search terms combined with previously
used autism terms. Searches were completed in May 2018.
Across these additional searches, only one additional paper
was identified for inclusion and one additional paper was
further identified by word of mouth. The final data set con-
sisted of 47 papers, which can be seen in Supplementary
Information B, Table 1.

Means and standard deviations of emotional self-
awareness scores and subscales were extracted. The num-
ber of participants in each sample with TAS-20 total scores
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Figure |. PRISMA flowchart of search process.

of 61 or over were also extracted. To control for the effect
of drop-outs and avoid replication in the data set, only
scores from the final time point were extracted in longitu-
dinal studies. Authors were contacted for missing data. If
no response was available after contacting the named con-
tact author and the first or second author twice, data were
coded as missing.

Quality assessment

The quality of each paper was assessed quantitatively with
a custom assessment form (see Supplementary Information

B, Figure 1), scored from 0 (poor quality) to 19 (excellent
quality). Quality assessment scores ranged from 2 to 15,
with a mean score of 7.83 (SD=2.61). Scores for each
paper can be seen in Supplementary Information B, Table
1. Further details of quality assessment and risk of bias can
be seen in Supplementary Information A.

Results

Participant information

Across all 47 studies, a total of 2820 participants (23.89 %
female) were included in analyses. Of these participants,
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1387 had a diagnosed autism spectrum disorder (21.12%
female), compared to 1433 with no such diagnosis (25.89%
female). In 14 of the 47 studies, diagnoses were confirmed
with both Autism Diagnostic Interview (ADI) and Autism
Diagnostic Observation Schedule (ADOS), and a further 8
used either the ADI or ADOS. No studies were based on
autistic traits in typical populations. Participant ages
ranged from 3 to 80 years. Most studies examined adults
(33; mean age=30.74 (5.56)), 7 examined adolescents
(mean age=15.17 (0.83)) and 7 examined children (mean
age=30.74 (5.56)). Specific data on race and socioeco-
nomic status were not available in all studies. Outline of
recruitment methods can be seen in Supplementary
Information A.

Group differences

Only 6 papers in this data set of 47 studies did not explic-
itly test for group differences in emotional self-awareness.
Of the remaining 41 papers, 32 found significantly poorer
emotional self-awareness in autism at a=0.05. Of the
remaining nine papers, two papers only examined TAS-20
subscales and four papers found mixed results with multi-
ple tools (Arellano et al., 2018; Berthoz & Hill, 2005;
Erbas et al., 2013; Silani et al., 2008). In two of these
studies, the TAS-20 found significantly higher scores
among autistic compared to typical populations, while the
Bermond—Vorst Alexithymia Questionnaire (BVAQ)
found no difference (Berthoz & Hill, 2005; Silani et al.,
2008). Similarly, Arellano and colleagues (2018) found
TAS-26 scores were significantly higher in autistic popu-
lations, but no differences emerged in BVAQ scores.
Findings from Erbas and colleagues (2013) are explored
in the ‘Behavioural measures’ section. Only five papers
found no statistically significant differences in emotional
self-awareness between groups when testing for this.

Most (42/47) papers exclusively used self-report meas-
ures. Others used parent-report measures (2), behavioural
measures (2), and a combination of self-report and parent-
report measures (1). For details, see Supplementary
Information B, Table 2.

Of the 43 studies that used self-report measures, 29
used the TAS-20. A 2 (TAS-20 vs non-TAS-20) X 3
(Significant difference vs No significant difference vs Not
test) Chi-square tests found studies using the TAS-20 were
not significantly more likely to find significant differences
compared to other methods, y>=4.7483, p=0.093.

Self-report measures

Overall group differences in self-report outcomes were
determined using a random-effects meta-analysis. Mean
values and standard deviations were available for 39 data
sets, with 2480 participants (1206 autistic; 1274 typical
controls). Papers were grouped by measure used. To
match TAS-20 scores, scores were coded so that higher

scores reflected greater emotional self-awareness difficul-
ties. Notably, six studies used more than one self-report
measure, leading to some samples of participants being
included twice (Allen et al., 2013; Arellano et al., 2018;
Berthoz et al., 2013; Berthoz & Hill, 2005; Silani et al.,
2008).

Meta-analyses demonstrated autistic participants has
significantly greater emotional self-awareness difficulties
across self-report outcomes, Z=10.62, standard mean dif-
ference (SMD)=1.16, 95% CI=[0.94, 1.37], p<<0.001.
There was a very high, statistically significant amount of
heterogeneity across the data set, ¥>=243.69, ’=82%,
p<0.001. Moreover, there were significant differences
between tools, ¥>=30.62, >=83.7%, p <0.001, indicating
that effect sizes differed depending on the measurement
tool used. Therefore, analyses for each tool were examined
separately. For sake of comparison across tools, SMDs
were used in each case.

TAS-20. Of the 29 papers assessing group differences in
TAS-20 scores, 27 examined adults and 2 examined ado-
lescents. Two papers did not provide required data and
were thus excluded from analyses. A significant difference
emerged between autistic (=702, M=57.61, SD=11.80)
and non-autistic (=731, M=42.27, SD=9.50) partici-
pants in total TAS-20 scores, Z=12.96, SMD=1.47, 95%
CI=[1.24, 1.69], p<0.001. There was a moderate amount
of heterogeneity, ¥>=85.39, F=70%, p<0.001. SMD
between TAS-20 scores by group ranged from 0.34 to
3.29; see Figure 2 for forest plot.

The TAS-20 has three subscales: Difficulty Identifying
Feelings (DIF), Difficulties Describing Feelings (DDF)
and Externally Oriented Thinking (EOT). The DIF sub-
scale assesses ability to identify one’s own emotions and
distinguish these from bodily sensations. The DDF sub-
scale assesses ability to describe and communicate feel-
ings to others. Finally, EOT assesses tendency to focus on
external stimuli, rather than internal experiences.

DIF subscale (14 studies) scores were significantly dif-
ferent between autistic (n=446, M=19.41, SD=5.77) and
non-autistic (n=441, M=12.96, SD=4.59), Z=9.3l1,
SMD=1.16, 95% CI=[0.92, 1.40], p <0.001. There was a
moderate, significant amount of heterogeneity, y>=33.95,
P=62%, p<0.001.

A significant difference also emerged between autistic
(n=446, M=16.53, SD=4.52) and non-autistic (n=441,
M=11.09, SD=3.96) participants in DDF subscale (14
studies) scores, Z=10.87, SMD=1.20, 95% CI=[0.098,
1.41], p<0.001. There was a moderate amount of hetero-
geneity, y>=26.33, ’=51%, p <0.001.

A significant difference emerged in EOT subscale (14
studies) scores between autistic (n=446, M=20.69,
SD=4.50) and non-autistic (=441, M=16.88, SD=4.18)
participants, Z=7.16, SMD=0.88, 95% CI=[0.64, 1.12],
»<<0.001. There was a moderate amount of heterogeneity,
x>=35.45, P=63%, p<0.001.
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Figure 2. Forest plot of standard mean differences in TAS-20 total scores between ASD and NT participants.
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Figure 3. Average TAS-20 subscale scores across studies in autistic and non-autistic samples.

Participants with autism scored higher on average
across all three subscales, with the magnitude of difference
greatest for the DIF subscale and smallest for the EOT sub-

scale (see Figure 3).

Alexithymia prevalence. Overall prevalence of ‘severe
alexithymia’ was compared in autistic and non-autistic par-
ticipants with meta-analysis of odds ratios. Alexithymia was

classified as ‘severe’ if TAS-20 scores were 61 or above,
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Figure 4. Forest plot of standard mean differences between autistic and non-autistic participants in BVAQ total and component

scores.

in line with previous research (Parker et al., 2003). Preva-
lence data were available for 18 out of 29 TAS-20 studies.
Autistic participants were significantly more likely to have
severe alexithymia — 204 (41.0%) of the 497 autistic par-
ticipants had TAS-20 scores of 61 or above, compared to
only 25 (4.9%) of the 508 non-autistic participants, Odds
ratio=10.58, 95% CI=[5.75, 19.45], p<0.0001, with no
significant heterogeneity, x>=50.69, I*=36%, p=0.07

26-item Toronto Alexithymia Scale. Only two studies in the
current data set used the TAS-26. A random-effects meta-
analysis found TAS-26 scores were significantly higher in
autistic participants (n=29, M=48.70, SD=7.33), com-
pared to non-autistic participants (n=38, M=35.96,
SD=5.64), Z=2.00, SMD=1.82, 95% CI=[0.04, 3.60],
p=0.05. Heterogeneity was significant and high, x*>=8.18,
P=388%, p=0.004.

BVAQ. There are three forms of the BVAQ: form A, B, and
AB (Vorst & Bermond, 2001). Forms A and B are 20 items
long. Items presented on the A and B form differ, but both
have the same number of items for each subscale. Form
AB is a compilation of both forms, composing of 40 items.
Of the nine studies included in the current analysis, four
used the BVAQ-AB, and five used the BVAQ-B. No

studies used the BVAQ-A. One study (Duijkers et al.,
2014) was excluded for not including BVAQ average
scores for the typically developing comparison group.

A random-effects meta-analysis was conducted. See
Figure 4 for a forest plot of comparisons.

Total BVAQ scores were significantly higher in autistic
(n=235) compared to non-autistic (n=208) participants,
Z=5.33,SMD=0.80, 95% CI=[0.50, 1.09], p<0.001. No
significant differences between studies using the
BVAQ-AB and the BVAQ-B were found, y2=0.02,
p=0.88, indicating there was no interaction between-
group differences and which BVAQ version is used. A
moderate amount of heterogeneity was found, y>=13.94,
=50%, p=0.05.

Cognitive BVAQ scores were significantly higher in
autistic (n=221) compared to non-autistic (n=187) par-
ticipants, Z=6.61, SMD=1.08, 95% CI=[0.76, 1.40],
p<<0.001. No differences between studies using the
BVAQ-AB and the BVAQ-B were found, ¥2=0.03, p=
0.85. A significant amount of moderate heterogeneity was
found, ¥*>=12.39, =52%, p=0.05.

No significant effect of group was found in affective
BVAQ scores (autistic, n=221, non-autistic, n=187),
Z=1.38, SMD=0.15, 95% CI=[-0.06, 0.377], p=0.17.
No differences between studies using the BVAQ-AB and
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BVAQ-B were found, 1>=0.27, p=0.60, and no statistical
heterogeneity was detected, ¥%>=6.75, ’=11%, p=0.34.

Bar-On Emotional Quotient Inventory—Intrapersonal Scale. Of
the four studies that use the Bar-ON EQ-I, intrapersonal
subscale scores were available for three studies. Random-
effects meta-analyses found no significant differences
between groups (autistic, n=72, M=96.51, SD=16.09;
non-autistic, n=72, M=96.23, SD=12.84), Z=0.09,
SMD=0.03, 95% CI=[—-0.83, 0.78], p=0.93. Statistical
heterogeneity was significant and high, %*>=10.84, >=82%,
p=0.004.

Emotional Awareness Questionnaire—Differentiation Subscale.
The Emotional Awareness Questionnaire—Differentiation
Subscale (EAQ-diff) was used in two studies. A random-
effects meta-analysis found no significant difference in
EAQ-diff between groups (autistic, n=122, M=2.15,
SD=16.09; non-autistic, n=174, M=2.35, SD=12.84),
Z=1.21, SMD=-0.18, 95% CI=[-0.95, 0.23], p=0.23.
Heterogeneity was high and significant, ¥>=5.90, p<
0.001, *=83%.

Children’s Alexithymia Questionnaire. Two studies use the
Children’s Alexithymia Questionnaire (CAQ). A random-
effects meta-analysis found CAQ did not significantly dif-
fer between groups (autistic, n=45, M=18.89, SD=16.09;
non-autistic, n=>52, M=15.55 SD=12.84), Z=1.83,
SMD=0.60, 95% CI=[—0.004, 1.24], p=0.07. Heteroge-
neity was not statistically significant, x*>=2.38, p=0.12,
P=58%.

Other-report measures

In the three studies which used other-report measures (Costa
et al., 2017; Griffin et al., 2016; Trevisan et al., 2016), two
measurement tools were identified: the Children’s
Alexithymia Measure (CAM-PR; Way et al., 2010) and the
Alexithymia Questionnaire for Children (ACQ-P; Costa
et al., 2017). Both were specifically intended for use with
children, to be filled in by the parents or carers.

The CAM-PR (Way et al., 2010) is a 14-item observer-
report measure of alexithymia, intended for children
between ages 5 and 17years. Initial validity work found
the CAM-PR has high internal consistency and good con-
current validity with other measures of alexithymia, pro-
ducing a unidimensional measure of alexithymia in
children. The CAM-PR was developed through focus
group work, expert panel feedback, and psychometric
analysis of questionnaire data.

The ACQ-P (Costa et al., 2017) is a 20-item observer-
report measure of alexithymia. The ACQ-P is an adapta-
tion of the self-report CAQ (Rieffe et al., 2006), a version
of the TAS-20, with the questions reformulated to be par-
ent-report items. The ACQ-P shows good internal

consistency, and a three-factor structure in line with the
TAS-20 (Costa et al., 2017).

Two studies in the current data set utilised the CAM,
and one used the ACQ-P. All three studies were compared
with random-effects meta-analysis. Autistic participants
(n=79) had significantly more emotional self-awareness
difficulties compared to non-autistic participants (7=90),
Z=6.30, SMD=1.26, 95% CI=[0.87, 1.65], p<0.001. No
significant heterogeneity was detected, (>=0.35, p=0.56,
P=0%.

Behavioural measures

Three behavioural measures were identified in two papers:
the Multiple Emotions Task (MET; Rieffe et al., 2007),
Photo Emotion Differentiation Task (PED-task; Erbas
etal., 2013), and the Emotion Sorting Task (ES task; Erbas
etal., 2013).

In the MET, participants listen to a story intended to
elicit emotion, paired with a simple illustration.
Participants are invited to select the emotion that they
would feel in each situation. In the PED-task, partici-
pants view emotional images paired with various nega-
tive emotional terms, rating how strongly each image
evoked each discrete emotional state. Differentiation was
calculated by examining correlations between emotion
ratings. In the ES task, participants were asked to sort 20
negative emotional words into groups according to how
the words ‘belong together’. Differentiation was quanti-
fied through number of groups that the participants
divided words into. These measurement tools were
judged as too different to conduct meaningful meta-ana-
lytic comparisons.

Rieffe and colleagues (2007) found that children with
autism identified significantly fewer emotional perspec-
tives per story compared to their typically developing
counterparts on the MET, F(1, 42)=4.64, p=0.03. Erbas
and colleagues (2013) found that participants with autism
showed significantly less emotional differentiation than
typically developing participants in the PED-task,
U=107.00, p=0.04, but this only approached statistical
significance in the ES task, U=114.00, p=0.06.

Comparisons by age group

To assess whether emotional self-awareness may change
over time, group differences were compared at four differ-
ent age ranges: 12 years and under (8 studies), 13—16years
(6 studies), 17-30years (16 studies), and 31 years or over
(18 studies). Studies were categorised based on the aver-
age age of the autistic sample. Only self-report measures
were used, to control for the effects of differing method-
ologies, and studies where age data were not available
were excluded. Consequently, 38 studies were included in
the final analyses (12years and under=4 studies;
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Figure 5. Forest plot of standard mean differences in emotional self-awareness across age ranges.

13—16years=4 studies; 17-30years=14 studies; 31+
years=16 studies). See Figure 5 for forest plot.

In children 12years old and younger, no differences
between autistic (#=129) and non-autistic participants
(n=188) were found, Z=0.10, SMD=0.03, 95%
CI=[-0.52, 0.58], p=0.92. Heterogeneity was both high
and significant, y>=13.80, 2=78%, p=0.006.

In adolescents of age 13—16 years, a significant, moder-
ate effect size of group was found, Z=5.01, SMD=0.63,
95% CI=[0.38, 0.88], p<<0.001. Autistic participants
(n=146) showed significantly less emotional self-aware-
ness compared to non-autistic participants (n=129). No
significant statistical heterogeneity was observed,
x?=2.21, P=0%, p=0.53.

A large, significant effect of group emerged in the stud-
ies assessing self-report emotional self-awareness in autis-
tic (n=390) and non-autistic (n=353) participants of age
17-30years, Z=6.67, SMD=1.33, 95% CI=[0.94, 1.72],
p<<0.001. Heterogeneity was large and significant,
12=69.96, P=67%, p<0.0001.

Finally, a large and significant difference emerged
between autistic (n=356) and non-autistic (#=393) in the
age 31 and above group, Z=13.31, SMD=1.58, 95%
CI=[1.35, 1.82], p<<0.001. Statistical heterogeneity was
significant but moderate, yx>=28.20, =47%, p=0.02.
Differences between age groups were significant,
¥>=46.22, ’=93.5%, p<0.001. These findings suggest
that age is associated with increasing disparity in emotional

self-awareness between autistic and non-autistic groups.
Correlation analyses align with this, finding that SMD
scores were significantly correlated with mean age of par-
ticipants, 7(35)=0.672, p <0.001.

We next assessed whether changes in emotional self-
awareness with age were associated with changes in autis-
tic or typical groups. As measurement tools were not
comparable, this analysis was done with TAS-20 scores
only. Correlation analyses compared mean TAS-20 scores
for autistic and non-autistics groups to overall mean age
score in the study. Among autistic participants, greater
mean age was associated with greater TAS-20 scores,
r(23)=0.456, p=0.022. No significant association between
age and TAS-20 scores emerged for the typical controls,
r(23)=-0.089, p=0.672 (see Figure 6). These findings
suggest that emotional self-awareness worsened with age
among the autistic but not typical populations.

Discussion

Emotional self-awareness is increasingly recognised as an
important predictor of socioemotional outcomes, particu-
larly in autism. Despite this, there is still little understanding
of how and when emotional self-awareness difficulties
arise, and how methodological biases influence these out-
comes. We first replicated Kinnaird et al.’s (2019) findings
that emotional self-awareness is diminished in autism.
However, the strength of this effect varied by measurement
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Figure 6. Scatterplot showing average age of group against
mean emotional self-awareness difficulties.

tool, with the strongest effect sizes found in studies using
the TAS-20. Furthermore, as we illustrated in the first part of
the review (Huggins et al., 2020), few studies used observer-
report or behavioural methods, further details can be seen in
first part of review.

We identified divergent developmental patterns of emo-
tional self-awareness in autistic and non-autistic groups.
While no differences emerged in pre-adolescent children,
differences emerged during adolescence and increased
with age. Moreover, correlational analyses suggest that
this relates to declining abilities in the autistic group, rather
than increasing ability in the non-autistic group. This
developmental pattern bears a resemblance to other devel-
opmental patterns in autism, such as facial emotion recog-
nition (Lozier et al., 2014) and eye-gaze (Black et al.,
2017).

Interoceptive accuracy likewise decreases with age in
autistic populations (Mash et al., 2017), albeit only in par-
ticipants with 1Qs lower than 115. Interoceptive abilities
are fundamental to forming a conscious awareness of one’s
own emotions (Craig, 2003; Seth, 2013). Thus, declining
emotional self-awareness in autism may stem from increas-
ing interoceptive difficulties. However, this does not
explain why such difficulties should arise with age. One
possibility is that autistic people may develop greater
awareness of their difficulties with age and thus become
more likely to report poorer emotional self-awareness.

Another possible explanation is the prevalence of
comorbid mental health difficulties in autism (Lai et al.,
2019; Simonoff et al., 2008). Poorer emotional self-aware-
ness is associated with depression (Demiralp et al., 2012)
and anxiety (Kashdan & Farmer, 2014). The TAS-20 tends
to be associated with general negative affect (Lumley,
2000), and has been suggested to measure psychological
distress rather than a stable trait (Leising et al., 2009),
suggesting that emotional self-awareness may fluctuate
with mental health.

During adolescence and adulthood, autistic symptoms
tend to abate, while depression and anxiety symptoms
often become more severe (Anderson et al., 2011). The
gap in social skills between autistic children and their
peers also widens during adolescence (Church et al.,
2000), increasing the risk of social isolation or victimisa-
tion. Such difficulties likely continue into adulthood,
with autistic adults less likely to be employed or in higher
education (Wehman et al., 2014). This social isolation
deprives autistic people of social and emotional learning
opportunities compared to their peers, contributing to
impaired development of social cognitive abilities,
including emotional self-awareness. Furthermore, these
increased mental health issues and greater social isola-
tion are likely to result in diminished self-beliefs in soci-
oemotional competence.

Few studies in our review controlled for comorbid
mental health issues. As such, it remains difficult to exam-
ine the extent to which emotional self-awareness difficul-
ties relates to autism itself, or mental health problems in
this population. Future research may benefit from control-
ling for differences in depression and anxiety symptoms
between groups.

In addition, few studies controlled for cognitive ability
and verbal skills. Previous research suggests that greater
alexithymia is associated with lower verbal IQ
(Montebarocci et al., 2011), and greater verbal ability pre-
dicts greater emotion differentiation (Israelashvili et al.,
2019). As such, emotional self-awareness may also depend
on general cognitive ability, as well as emotional vocabu-
lary. However, the majority of these studies focused on
populations with average-to-high cognitive ability, limit-
ing variability. Nevertheless, future research should exam-
ine the extent to which vocabulary or cognitive ability
predicts emotional self-awareness in autism.

While self-report data indicates that pre-adolescent autis-
tic children did not differ from their peers in emotional self-
awareness, parent-report outcomes found that autism was
associated with poorer emotional self-awareness (Costa
et al., 2017; Griffin et al., 2016; Trevisan 2016). As such,
this finding may result from the use of self-report measures,
with younger children being more likely to overestimate
their competence.

Little work has compared parent and self-report meas-
ures of emotional self-awareness. In Griffin and col-
leagues’ (2016) study, neurotypical children had higher
self-reported alexithymia compared to parent-reported
alexithymia. By comparison, parents of autistic children
made similar alexithymia ratings compared to their chil-
dren. This suggests that parents of typical children
may overestimate their child’s abilities, whereas autistic
children and their parents tend to make similar estimates.
If this is the case, the area of inconsistency lies in neither
the autistic child nor their parent, but in lack of agreement
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between neurotypical children and their parents. This fur-
ther demonstrates the need for research utilising both par-
ent- and self-report measures.

The lack of behavioural tools to assess emotional self-
awareness make it difficult to make sense of these findings.
Without an objective point of comparison, it is difficult to
assess whether children overestimate their abilities, or
whether parents under-estimate them. Parents in these stud-
ies will have full knowledge of their child’s diagnostic status
and the associated stereotypes may influence parent-report
outcomes. Furthermore, autistic children may be less likely
to communicate their own emotional states to peers and
adults, due to either communication difficulties or anxiety,
leading to the misconception they lack self-awareness of
them. A key implication of our review is that future research
should attempt to implement objective measures alongside
other-report and self-report measures. This will allow
researchers to examine whether emotional self-awareness
difficulties in autism result from report-bias, as well as when
difficulties emerge during development.

A further limitation of our review is the relatively lim-
ited age range of the data set. Very few studies have exam-
ined autism beyond young adulthood, making it difficult to
assess how this developmental trajectory may change in
later life. Previous research has found that emotional self-
awareness becomes worse with increasing age in the gen-
eral population (Mattila et al., 2006) — such an effect may
be particularly negative in autism.

Finally, there was a limited number of studies examin-
ing emotional self-awareness in pre-adolescent children.
This likely links to the reliance on self-report measures in
the wider literature, as such methods are often not suitable
for very young children, particularly in autistic groups,
where verbal and cognitive delays are common. As a result,
our current findings are based on a relatively small pool of
studies for children of age 12years and below. Future
research may benefit from finding more ways to examine
this key psychological construct in young samples.

We found that while emotional self-awareness was
diminished in autism across different measurement tools,
these difficulties do not seem to be present in early child-
hood. Instead, emotional self-awareness difficulties
emerge during adolescence and worsen with age. However,
our findings are limited by the reliance on self-report
measures in the literature. Future research would benefit
from including observer-report and behavioural methods
of measuring emotional self-awareness, to account for
self-bias. Finally, our review suggests that adolescence
may be a critical period for emotional self-awareness
development in autism. Targeting emotional self-aware-
ness in autistic children may protect against the increasing
emotional and social challenges of adolescence.

Acknowledgements

We would like to sincerely thank all the authors who shared their
data with us. Research data available upon request from first
author (C.F.H.).

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship and/or publication of this article: The
authors thank the Northwood Trust for their financial support for
this research.

ORCID iD

Charlotte F Huggins https://orcid.org/0000-0001-5960-4771

Supplemental material

Supplemental material for this article is available online.

References

* Asterisks indicate paper was used in review.

*Allen, R., Davis, R., & Hill, E. (2013). The effects of autism
and alexithymia on physiological and verbal responsiveness
to music. Journal of Autism and Developmental Disorders,
43(2), 432-444. https://doi.org/10.1007/s10803-012-1587-8

Anderson, D. K., Maye, M. P., & Lord, C. (2011). Changes in mal-
adaptive behaviors from midchildhood to young adulthood in
autism spectrum disorder. American Journal on Intellectual
and Developmental Disabilities, 116(5), 381-397.

*Arellano, D., Rauh, R., Krautheim, B., Spicker, M., Shcaller,
U. M., Helzle, V., & Deusenn, O. (2018). Interactive test-
bed for research in autism — The SARA project. Universal
Access in the Information Society, 17, 21-36. https://doi.
org/10.1007/510209-016-0521-9

Bagby, R. M., Parker, J. D. A., & Taylor, G. J. (1994). The Twenty-
item Toronto Alexithymia Scale — I. Item selection and cross-
validation of the factor structure. Journal of Psychosomatic
Research, 38(1), 23-32. https://doi.org/10.1016/0022-3999
(94)90005-1

Baron-Cohen, S. (1995). Learning, development, and concep-
tual change. Mindblindness: An essay on autism and ToM.
Massachusetts Institute of Technology Press.

Barrett, L. B., Gross, J., Christensen, T. C., & Benvenuto, M.
(2001). Knowing what you’re feeling and knowing what to do
about it: Mapping the relation between emotion differentia-
tion and emotion regulation. Cognition and Emotion, 15(6),
713-724. https://doi.org/10.1080/02699930143000239

*Bernhardt, B. C., Valk, S. L., Silani, G., Bird, G., Frith, U.,
& Singer, T. (2014). Selective disruption of sociocog-
nitive structural brain networks in autism and alexithy-
mia. Cerebral Cortex, 24(12), 3258-3267. https://doi.
org/10.1093/cercor/bht182

*Berthoz, S., & Hill, E. L. (2005). The validity of using self-
reports to assess emotion regulation abilities in adults with
autism spectrum disorder. European Psychiatry, 20(3),
291-298. https://doi.org/10.1016/j.eurpsy.2004.06.013

*Berthoz, S., Lalanne, C., Crane, L., & Hill, E. L. (2013).
Investigating emotional impairments in adults with
autism spectrum disorders and the broader autism pheno-
type. Psychiatry Research, 208(3), 257-264. https://doi.
org/10.1016/j.psychres.2013.05.014

Bird, G., & Cook, R. (2013). Mixed emotions: The contribu-
tion of alexithymia to the emotional symptoms of autism.
Translational Psychiatry, 3, Article e285. https:/doi.
org/10.1038/tp.2013.61

Black, M. H., Chen, N. T. M., Iyer, K. K., Lipp, O. V., Bolte,
S., Falkmer, M., . . . Girdler, S. (2017). Mechanisms of


https://orcid.org/0000-0001-5960-4771
https://doi.org/10.1007/s10803-012-1587-8
https://doi.org/10.1007/s10209-016-0521-9
https://doi.org/10.1007/s10209-016-0521-9
https://doi.org/10.1016/0022-3999(94)90005-1
https://doi.org/10.1016/0022-3999(94)90005-1
https://doi.org/10.1080/02699930143000239
https://doi.org/10.1093/cercor/bht182
https://doi.org/10.1093/cercor/bht182
https://doi.org/10.1016/j.eurpsy.2004.06.013
https://doi.org/10.1016/j.psychres.2013.05.014
https://doi.org/10.1016/j.psychres.2013.05.014
https://doi.org/10.1038/tp.2013.61
https://doi.org/10.1038/tp.2013.61

318

Autism 25(2)

facial emotion recognition in autism spectrum disorders:
Insights from eye tracking and electroencephalography.
Neuroscience & Biobehavioral Reviews, 80, 488-515.
https://doi.org/10.1016/j.neubiorev.2017.06.016

*Boily, R., Kingston, S. E., & Montgomery, J. N. (2017). Trait
and ability emotional intelligence in adolescents with and
without autism spectrum disorder. Canadian Journal
of School Psychology, 32(3—4), 282-298. https://doi.
org/10.1177/0829573517717160

*Brady, D. 1., Saklofske, D. H., Schwean, V. L., Montgomery,
J. M., McCrimmon, A. W., & Thorne, K. J. (2014).
Cognitive and emotional intelligence in young adults with
autism spectrum disorder without an accompanying intel-
lectual or language disorder. Research in Autism Spectrum
Disorders, 8(9), 1016-1023. https://doi.org/10.1016/].
rasd.2014.05.009

*Brewer, R., Biotti, F., Bird, G., & Cook, R. (2017). Typical
integration of emotion cues from bodies and faces in autism
spectrum disorder. Cognition, 165, 82-87. https://doi.
org/10.1016/j.cognition.2017.05.011

*Brewer, R., Biotti, F., Catmur, C., Press, C., Happé, F., Cook, R.,
& Bird, G. (2016). Can neurotypical individuals read autistic
facial expressions? Atypical production of emotional facial
expressions in autism spectrum disorders. Autism Research,
9(2), 262-271. https://doi.org/10.1002/aur.1508

*Brezis, R., Noy, L., Alony, T., Gotlieb, R., Cohen, R., Golland,
Y., & Levit-Binnun, N. (2017). Patterns of joint improvi-
sation in adults with autism spectrum disorder. Frontiers
in Psychology, 8, Article 1790. https://doi.org/10.3389/
fpsyg.2017.01790

Church, C., Alisanki, S., & Amanullah, S. (2000). The social,
behavioural, and academic experiences of children
with Asperger syndrome. Focus on Autism and Other
Developmental Disabilities, 15(1), 12-20. https://doi.
org/10.1177/108835760001500102

*Costa, A. P., Steffgen, G., & Samson, A. C. (2017). Expressive
incoherence and alexithymia in autism spectrum disor-
der. Journal of Autism and Developmental Disorders, 47,
1659-1672. https://doi.org/10.1007/s10803-017-3073-9

*Courty, A., Maria, A. S., Lalanne, C., Ringuenet, D., Vindreau,
C., Chevallier, C., . . . Berthoz, S. (2013). Levels of autis-
tic traits in anorexia nervosa: A comparative psychomet-
ric study. BMC Psychiatry, 13, Article 222. https://doi.
org/10.1186/1471-244X-13-222

Craig, A. D. (2003). Interoception: The sense of the physi-
ological condition of the body. Current Opinion in
Neurobiology, 13(4), 500-505. https://doi.org/10.1016/
S0959-4388(03)00090-4

Decety, J., & Meyer, M. (2008). From emotion resonance to
empathic understanding: A social developmental neuro-
science account. Development and Psychopathology, 20,
1053-1080. https://doi.org/10.1017/S0954579408000503

Demiralp, E., Thompson, R. J.,, Mata, J., Jaeggi, S. M.,
Buschkuehl, M., Barrett, L. F., ... Jonides, J. (2012).
Feeling blue or turquoise? Emotional differentiation in
major depressive disorder. Psychological Science, 23(11),
1410-1416. https://doi.org/10.1177/0956797612444903

*Dijkhuis, R. R., Ziermans, T. B., Van Rijn, S., Staal, W. G.,
& Swaab, H. (2017). Self-regulation and quality of life in
high-functioning young adults with autism. Autism, 21(7),
896-906. https://doi.org/10.1177/1362361316655525

*Duijkers, J. C. L. M., Vissers, C. T. W. M., Verbeeck, W., Arntz,
A., & Egger, J. I. M. (2014). Social cognition in the differ-
ential diagnosis of autism spectrum disorders and personal-
ity disorders. Clinical Neuropsychiatry, 11(5), 118-129.

*Erbas, Y., Ceulemans, E., Boonen, J., Noens, ., & Kuppens, P.
(2013). Emotion differentiation in autism spectrum disor-
der. Research in Autism Spectrum Disorders, 7, 1221-1227.
https://doi.org/10.1016/j.rasd.2013.07.007

*Fan, Y., Chen, C., Chen, S., Decety, J., & Cheng, Y. (2014).
Empathic arousal and social understanding in individuals
with autism: Evidence from fMRI and ERP measurements.
Social, Cognitive, and Affective Neuroscience, 9(8), 1203—
1213. https://doi.org/10.1093/scan/nst101

Garfinkel, S. N., Tiley, C., O’Keeffe, S., Harrison, N. A., Seth,
A. K., & Critchley, H. D. (2016). Discrepancies between
dimensions of interoception in autism: Implications for
emotion and anxiety. Biological Psychology, 114, 117-126.
https://doi.org/10.1016/j.biopsycho.2015.12.003

Grainger, C., Williams, D. M., & Lind, S. E. (2014).
Metacognition, metamemory, and mindreading in high-
functioning adults with autism spectrum disorder. Journal
of Abnormal Psychology, 123(3), 650-659. https://doi.
org/10.1037/a003653 1

*Qriffin, C., Lombardo, M. V., & Auyeung, B. (2016).
Alexithymia in children with and without autism spec-
trum disorders. Autism Research, 9, 773—780. https://doi.
org/10.1002/aur.1569

*QGu, X., Eilam-Stock, T., Zhou, T., Anagnostou, E., Kolevzon,
A., Soorya, L., ... Fan, J. (2015). Autonomic and brain
responses associated with empathy deficits in autism spec-
trum disorder. Human Brain Mapping, 36(9), 3323-3338.
https://doi.org/10.1002/hbm.22840

*Hagenmuller, F., Rossler, W., Wittwer, A., & Haker, H. (2014).
Empathic resonance in Asperger syndrome. Research
in Autism Spectrum Disorders, 8, 851-859. https://doi.
org/10.1016/j.rasd.2014.04.008

Happé, F. G. E. (1995). The role of age and verbal ability in
the theory of mind task performance of subjects with
autism. Child Development, 66(3), 843—855. https://doi.
org/10.1111/j.1467-8624.1995.tb00909.x

*Heaton, P., Reichebacher, L., Sauter, D., Allen, R., Scott, S.,
& Hill, E. (2012). Measuring the effects of alexithymia
on perception of emotional vocalisations in autism spec-
trum disorder and typical development. Psychological
Medicine, 42(11), 2453-2459. https://doi.org/10.1017/
S0033291712000621

*Hill, E., Berthoz, S., & Frith, U. (2004). Brief report: Cognitive
processing of own emotions in individuals with autistic
spectrum disorder and in their relatives. Journal of Autism
and Developmental Disorders, 34(2), 229-235. https://doi.
org/10.1023/B:JADD.0000022613.41399.14

Honkalampi, K., Hintikka, J., Laukkanen, E., Lehtonen, J.,
& Viinaméki, H. (2001). Alexithymia and depression: A
prospective study of patients with major depressive disor-
der. Psychosomatics, 42(3), 229-234.

Huggins, C. F., Donnan, G., Cameron, [. M., & Williams,
J. H. G. (2020). A systematic review of how emotional
self-awareness is defined and measured when compar-
ing autistic and non-autistic groups. Research in Autism
Spectrum Disorders, 77, 101612. https://doi.org/10.1016/].
rasd.2020.101612


https://doi.org/10.1016/j.neubiorev.2017.06.016
https://doi.org/10.1177/0829573517717160
https://doi.org/10.1177/0829573517717160
https://doi.org/10.1016/j.rasd.2014.05.009
https://doi.org/10.1016/j.rasd.2014.05.009
https://doi.org/10.1016/j.cognition.2017.05.011
https://doi.org/10.1016/j.cognition.2017.05.011
https://doi.org/10.1002/aur.1508
https://doi.org/10.3389/fpsyg.2017.01790
https://doi.org/10.3389/fpsyg.2017.01790
https://doi.org/10.1177/108835760001500102
https://doi.org/10.1177/108835760001500102
https://doi.org/10.1007/s10803-017-3073-9
https://doi.org/10.1186/1471-244X-13-222
https://doi.org/10.1186/1471-244X-13-222
https://doi.org/10.1016/S0959-4388(03)00090-4
https://doi.org/10.1016/S0959-4388(03)00090-4
https://doi.org/10.1017/S0954579408000503
https://doi.org/10.1177/0956797612444903
https://doi.org/10.1177/1362361316655525
https://doi.org/10.1016/j.rasd.2013.07.007
https://doi.org/10.1093/scan/nst101
https://doi.org/10.1016/j.biopsycho.2015.12.003
https://doi.org/10.1037/a0036531
https://doi.org/10.1037/a0036531
https://doi.org/10.1002/aur.1569
https://doi.org/10.1002/aur.1569
https://doi.org/10.1002/hbm.22840
https://doi.org/10.1016/j.rasd.2014.04.008
https://doi.org/10.1016/j.rasd.2014.04.008
https://doi.org/10.1111/j.1467-8624.1995.tb00909.x
https://doi.org/10.1111/j.1467-8624.1995.tb00909.x
https://doi.org/10.1017/S0033291712000621
https://doi.org/10.1017/S0033291712000621
https://doi.org/10.1023/B:JADD.0000022613.41399.14
https://doi.org/10.1023/B:JADD.0000022613.41399.14
https://doi.org/10.1016/j.rasd.2020.101612
https://doi.org/10.1016/j.rasd.2020.101612

Huggins et al.

319

Israelashvili, J., Oosterwijk, S., Sauter, D., & Fischer, A. (2019).
Knowing me, knowing you: Emotion differentiation in
oneself is associated with recognition of others’ emotions.
Cognition and Emotion, 33(7), 1461-1471. https://doi.org/1
0.1080/02699931.2019.1577221

*Karbasdehi, E. B., Abolghasemi, A., & Karbasdehi, F. R.
(2018). Alexithymia and personality factors among
students with and without autism spectrum disorder.
Iranian Rehabilitation Journal, 16(1), 77-82. https://doi.
org/10.29252/nrip.irj.16.1.77

Kashdan, T. B., Barrett, L. F., & McKnight, P. (2015). Unpacking
emotion differentiation: Transforming unpleasant expe-
rience by perceiving distinctions in negativity. Current
Directions in Psychological Science, 24(1), 10-16. https:/
doi.org/10.1177/0963721414550708

Kashdan T. B., & Farmer, A. S. (2014). Differentiating emotions
across contexts: Comparing adults with and without social
anxiety disorder using random, social interaction, and daily
experience sampling. Emotion, 14(3), 629—-638. https://doi.
org/10.1037/a0035796

*Kétsyri, J., Saalasti, S., Tiippana, K., von Wendt, L., &
Sams, M. (2008). Impaired recognition of facial emo-
tions from low-spatial frequencies in Asperger syn-
drome. Neuropsychologia, 46, 1888-1897. https://doi.
org/10.1016/j.neuropsychologia.2008.01.005

Keefer, K. V. (2015). Self-report assessments of emotional com-
petencies: A critical look at methods and meanings. Journal
of Psychoeducational Assessment, 33(1), 3-23. https://doi.
org/10.1177/0734282914550381

*Ketelaars, M. P., Velt, A. 1., Mol, A., Swaab, H., & van Rijn, S.
(2016). Emotion recognition and alexithymia in high func-
tioning females with autism spectrum disorder. Research
in Autism Spectrum Disorders, 21, 51-60. https://doi.
org/10.1016/j.rasd.2015.09.006

Kinnaird, E., Stewart, C., & Tchanturia, K. (2019). Investigating
alexithymia in autism: A systematic review and meta-
analysis. European Psychiatry, 55, 80-89. https://doi.
org/10.1016/j.eurpsy.2018.09.004

*Kopec, J., Hillier, A., & Frye, A. (2014). The valency of music
has different effects on the emotional responses of those
with autism spectrum disorders and a comparison group.
Music Perception, 31(5), 436—443. https://doi.org/10.1525/
mp.2014.31.5.436

*Krach, S., Kamp-Becker, 1., Einhduser, W., Sommer, J., Fréssle,
S., Jansen, A., ... 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. https://doi.
org/10.1002/hbm.22949

Lai, M. C., Kassee, C., Basney, R., Bonato, S., Hull, L., Mandy,
W., ... Ameis, S. H. (2019). Prevalence of co-occurring
mental health diagnoses in the autism population: A system-
atic review and meta-analysis. The Lancet Psychiatry, 6(10),
819-829. https://doi.org/10.1016/S2215-0366(19)30289-5

*Lai, M. C., Lombardo, M. V., Suckling, J., Ruigrok, A. N. V.,
Chakrabarti, B., Ecker, C., . .. Baron-Cohen, S. (2013).
Biological sex affects the neurobiology of autism. Brain,
136(9), 2799-2815. https://doi.org/10.1093/brain/awt216

Leising, D., Grande, T., & Faber, R. (2009). The Toronto
Alexithymia Scale (TAS-20): A measure of general psycho-

logical distress. Journal of Research in Personality, 43(4),
707-710. https://doi.org/10.1016/.jrp.2009.03.009

*Lombardo, M. V., Barnes, J. L., Wheelwright, S. J., & Baron-
Cohen, S. (2007). Self-referential cognition and empa-
thy in autism. PLOS ONE, 2(9), Article e883. https://doi.
org/10.1371/journal.pone.0000883

*Lombardo, M. V., Chakrabarti, B., Bullmore, E. T., Sadek,
S. A., Pasco, G., Wheelwright, S. J., . . . Baron-Cohen, S.
(2010). Atypical neural self-representation in autism. Brain,
133(2), 611-624. https://doi.org/10.1093/brain/awp306

Lozier,L.M., Vanmeter,J. W., & Marsh, A. A.(2014). Impairments
in facial affect recognition associated with autism spec-
trum disorders: A meta-analysis. Development and
Psychopathology, 26(4), 933-945. https://doi.org/10.1017/
S0954579414000479

Lumley, M. A. (2000). Alexithymia and negative emotional con-
ditions. Journal of Psychosomatic Research, 49(1), 51-54.
https://doi.org/10.1016/S0022-3999(00)00161-6

Lumley, M. A., Gustavson, B. J., Partidge, R. T., & Labouvie-
Vief, G. (2005). Assessing alexithymia and related
emotional ability constructs using multiple methods; inter-
relationships among measures. Emotion, 5(3), 329-342.
https://doi.org/10.1037/1528-3542.5.3.329

*Maisel, M. E., Stephenson, K. G., South, M., Rodgers, J.,
Freeston, M. H., & Gaigg, S. B. (2016). Modelling the cog-
nitive mechanisms linking autism symptoms and anxiety in
adults. Journal of Abnormal Psychology, 125(5), 692-703.
https://doi.org/10.1037/abn0000168

Marchesi, C., Bertoni, S., Cantoni, A., & Maggini, C. (2008). Is
alexithymia a personality trait increasing the risk of depres-
sion? A prospective study evaluating alexithymia before,
during, and after a depressive episode. Psychological
Medicine, 38(12), 1717-1722. https://doi.org/10.1017/S00
33291708003073

Marchesi, C., Giaracuni, G., Paraggio, C., Ossola, P., Tonna, M.,
& De Panfilis, C. (2014). Pre-morbid alexithymia in panic
disorder: A cohort study. Psychiatry Research, 215(1), 141—
145. https://doi.org/10.1016/j.psychres.2013.10.030

Mash, L. E., Schauder, K. B., Cochran, C., Park, S., & Cascio, C.
J. (2017). Associations between interoceptive cognition and
age in autism spectrum disorder and typical development.
Journal of Cognitive Education and Psychology, 16(1), 23—
37. https://doi.org/10.1891/1945-8959.16.1.23

Mattila, A. K., Salminen, J. K., Nummi, T., & Joukamaa,
M. (2006). Age is strongly associated with alexithy-
mia in the general population. Journal of Psychosomatic
Research, 61(5), 629-635. https://doi.org/10.1016/j.jpsy-
chores.2006.04.013

*McCrimmon, A. W., Climie, E. A., & Huynh, S. (2017). The
relation between emotional intelligence and resilience in at-
risk populations. Developmental Neurorehabilitation, 21(5),
326-335. https://doi.org/10.1080/17518423.2017.1387873

*McCrimmon, A. W., Matchullis, R. L., & Altomare, A. A.
(2016). Resilience and emotional intelligence in chil-
dren with high-functioning autism spectrum disorder.
Developmental — Neurorehabilitation, 19(3), 154-161.
https://doi.org/10.3109/17518423.2014.927017

*Milosavljevic, B., Leno, V. C., Simonoff, E., Baird, G., Pickles,
A., Jones, C. R., . . . Happé, F. (2016). Alexithymia in ado-
lescents with autism spectrum disorder: Its relationship


https://doi.org/10.1080/02699931.2019.1577221
https://doi.org/10.1080/02699931.2019.1577221
https://doi.org/10.29252/nrip.irj.16.1.77
https://doi.org/10.29252/nrip.irj.16.1.77
https://doi.org/10.1177/0963721414550708
https://doi.org/10.1177/0963721414550708
https://doi.org/10.1037/a0035796
https://doi.org/10.1037/a0035796
https://doi.org/10.1016/j.neuropsychologia.2008.01.005
https://doi.org/10.1016/j.neuropsychologia.2008.01.005
https://doi.org/10.1177/0734282914550381
https://doi.org/10.1177/0734282914550381
https://doi.org/10.1016/j.rasd.2015.09.006
https://doi.org/10.1016/j.rasd.2015.09.006
https://doi.org/10.1016/j.eurpsy.2018.09.004
https://doi.org/10.1016/j.eurpsy.2018.09.004
https://doi.org/10.1525/mp.2014.31.5.436
https://doi.org/10.1525/mp.2014.31.5.436
https://doi.org/10.1002/hbm.22949
https://doi.org/10.1002/hbm.22949
https://doi.org/10.1016/S2215-0366(19)30289-5
https://doi.org/10.1093/brain/awt216
https://doi.org/10.1016/j.jrp.2009.03.009
https://doi.org/10.1371/journal.pone.0000883
https://doi.org/10.1371/journal.pone.0000883
https://doi.org/10.1093/brain/awp306
https://doi.org/10.1017/S0954579414000479
https://doi.org/10.1017/S0954579414000479
https://doi.org/10.1016/S0022-3999(00)00161-6
https://doi.org/10.1037/1528-3542.5.3.329
https://doi.org/10.1037/abn0000168
https://doi.org/10.1017/S0033291708003073
https://doi.org/10.1017/S0033291708003073
https://doi.org/10.1016/j.psychres.2013.10.030
https://doi.org/10.1891/1945-8959.16.1.23
https://doi.org/10.1016/j.jpsychores.2006.04.013
https://doi.org/10.1016/j.jpsychores.2006.04.013
https://doi.org/10.1080/17518423.2017.1387873
https://doi.org/10.3109/17518423.2014.927017

320

Autism 25(2)

to internalising difficulties, sensory modulation and social
cognition. Journal of Autism and Developmental Disorders,
46(4), 1354-1367. https://doi.org/10.1007/s10803-015-
2670-8

*Minio-Paluello, 1., Baron-Cohen, S., Avenanti, A., Walsh, V.,
& Aglioti, S. M. (2009). Absence of embodied empathy
during pain observation in Asperger syndrome. Biological
Psychiatry, 61(1), 55-62. https://doi.org/10.1016/j.biopsych.
2008.08.006

Montebarocci, O., Surcinelli, P., Rossi, N., & Baldora, B.
(2011). Alexithymia, verbal ability and emotion recogni-
tion. Psychiatric Quarterly, 82(3), 245-253. https://doi.
org/10.1007/s11126-010-9166-7

Moriguchi, Y., & Komaki, G. (2013). Neuroimaging studies of
alexithymia: Physical, affective, and social perspectives.
BioPsychoSocial Medicine, 7(1), 8. https://doi.org/10.1186/
1751-0759-7-8

*Mul, C., Stagg, S. D., Herbelin, B., & Aspell, J. E. (2018). The
feeling of me feeling for you: Interoception, alexithymia and
empathy in autism. Journal of Autism and Developmental
Disorders, 48(9), 2953-2967. https://doi.org/10.1007/
s10803-018-3564-3

*Murray, K., Johnston, K., Cunnane, H., Kerr, C., Spain, D.,
Gillan, N., . . . Happé, F. (2017). A new test of advanced
ToM: The ‘Strange Stories Film Task’ captures social
processing differences in adults with autism spectrum dis-
orders. Autism Research, 10(6), 1120-1132. https://doi.
org/10.1002/aur.1744

Palser, E. R., Palmer, C. E., Galvez-Pol, A., Hannah, R.,
Fotopoulou, A., & Kilner, J. M. (2018). Alexithymia medi-
ates the relationship between interoceptive sensibility and
anxiety. PLOS ONE, 13(9), Article €203212. https://doi.
org/10.1371/journal.pone.0203212

Parker, J. D. A., Taylor, G. J., & Bagby, R. M. (2003). The
20-Item Toronto Alexithymia Scale: III. Reliability and
factorial validity of a community population. Journal of
Psychosomatic Research, 55(3), 269-275. https://doi.
0rg/10.1016/S0022-3999(02)00578-0

*Patil, 1., Melsbach, J., Hennig-Fast, K., & Silani, G. (2016).
Divergent roles of autistic and alexithymic traits in utili-
tarian moral judgments in adults with autism. Scientific
Reports, 6,23637. https://doi.org/10.1038/srep23637

Perner, J., Frith, U., Leslie, A. M., & Leekam, S. R. (1989).
Exploration of the autistic child’s ToM: Knowledge, belief,
and communication. Child Development, 60(3), 688-700.

Poquerusse, J., Pastore, L., Dellantonio, S., & Esposito, G.
(2018). Alexithymia and autism spectrum disorder: A com-
plex relationship. Frontiers in Psychology, 9, Article 1196.
https://doi.org/10.3389/fpsyg.2018.01196

Rieffe, C., Oosterveld, P., & Terwogt, M. M. (2006). An alex-
ithymia questionnaire for children: Factorial and concurrent
validation results. Personality and Individual Differences,
40, 123-133. https://doi.org/10.1016/j.paid.2005.05.013

*Rieffe, C., Oosterveld, P., Terwogt, M. M., Mootz, S., Van
Leeuwen, E., & Stockmann, L. (2011). Emotion regula-
tion and internalizing symptoms in children with autism
spectrum disorders. Autism, 15(6), 666—-670. https://doi.
org/10.1177/1362361310366571

*Rieffe, C., Terwogt, M. M., & Kotronopoulou, K. (2007).
Awareness of single and multiple emotions in high-
functioning children with autism. Journal of Autism

and Developmental Disorders, 37, 455-465. https://doi.
org/10.1007/s10803-006-0171-5

*Roberts-Collins, C., Mahoney-Davies, G., Russel, A., Booth,
A., & Loades, M. (2018). Emotion awareness and cognitive
behavioural therapy in young people with autism spectrum
disorder. Autism, 22(7), 837-844. https://doi.org/10.1177/
1362361317710215

Salovey, P., & Mayer, J. D. (1990). Emotional intelligence.
Imagination, Cognition and Personality, 9(3), 185-211.
https://doi.org/10.2190/DUGG-P24E-52WK-6CDG

*Samson, A. C., Huber, O., & Gross, J. J. (2012). Emotion regu-
lation in Asperger’s syndrome and high-functioning autism.
Emotion, 12(4), 659-665. https://doi.org/10.1037/a0027975

*Schneider, K., Pauly, K. D., Gossen, A., Mevissen, L., Michel,
T. M., Gur, R. C,, . . . Habel, U. (2013). Neural correlates
of moral reasoning in autism spectrum disorder. Social,
Cognitive, and Affective Neuroscience, 8(6), 702-710.
https://doi.org/10.1093/scan/nss051

Seth, A. K. (2013). Interoceptive inference, emotion, and the
embodied self. Trends in Cognitive Science, 17(11), 565—
573. https://doi.org/10.1016/j.tics.2013.09.007

Sifneos, P. E. (1973). The prevalence of ‘alexithymic’ charac-
teristics in psychosomatic patients. Psychotherapy and
Psychosomatics, 22, 255-262.

*Silani, G., Bird, G., Brindley, R., Singer, T., Frith, C., & Frith,
U. (2008). Levels of emotional awareness and autism: An
fMRI study. Social Neuroscience, 3(2), 97-112. https://doi.
org/10.1080/17470910701577020

Simonoff, E., Pickles, A., Charman, T., Chandler, S., Loucas, T.,
& Baird, G. (2008). Psychiatric disorders in children with
autism spectrum disorders: Prevalence, comorbidity, and
associated factors in a population-derived sample. Journal of
the American Academy of Child and Adolescent Psychiatry,
47(8), 921-929. https://doi.org/10.1097/CHI.0b013e¢31817
9964f

*Tani, P., Lingberg, N., Joukamaa, M., Nieminen-von Wendt,
T., von Wendt, L., Appelberg, B., . . . Porkka-Heiskanen,
T. (2004). Asperger syndrome, alexithymia and perception
of sleep. Neuropsychobiology, 49(2), 64-70. https://doi.
org/10.1159/000076412

Taylor, G. J., Ryan, D., & Bagby, R. M. (1985). Toward the
development of a new self-report alexithymia scale. Psycho-
therapy and Psychosomatics, 44(4), 191-199. https://doi.
org/10.1159/000287912

*Thaler, H., Skewes, J. C., Gebauer, L., Christensen, P.,
Prkachin, K. M., & Jeginde-Elmholdt, E. M. (2018).
Typical pain experience but underestimation of others’
pain: Emotion perception in self and others in autism
spectrum disorder. Autism, 22(6), 751-762. https://doi.
org/10.1177/1362361317701269

*Trevisan, D. A., Bowering, M., & Birmingham, E. (2016).
Alexithymia, but not autism spectrum disorder, may be related
to the production of emotional facial expressions. Molecular
Autism, 7, 46. https://doi.org/10.1186/s13229-016-0108-6

Vorst, H. C. M., & Bermond, B. (2001). Validity and reliability of
the Bermond-Vorst Alexithymia Questionnaire. Personality
and Individual Differences, 30, 413—434. https://doi.
org/10.1016/S0191-8869(00)00033-7

Way, L. F., Applegate, B., Cai, X., Franck, L. K., Black-Pond, C.,
Yelsma, P., . . . Muliett, M. (2010). Children’s Alexithymia
Measure (CAM): A new instrument for screening difficulties


https://doi.org/10.1007/s10803-015-2670-8
https://doi.org/10.1007/s10803-015-2670-8
https://doi.org/10.1016/j.biopsych.2008.08.006
https://doi.org/10.1016/j.biopsych.2008.08.006
https://doi.org/10.1007/s11126-010-9166-7
https://doi.org/10.1007/s11126-010-9166-7
https://doi.org/10.1186/1751-0759-7-8
https://doi.org/10.1186/1751-0759-7-8
https://doi.org/10.1007/s10803-018-3564-3
https://doi.org/10.1007/s10803-018-3564-3
https://doi.org/10.1002/aur.1744
https://doi.org/10.1002/aur.1744
https://doi.org/10.1371/journal.pone.0203212
https://doi.org/10.1371/journal.pone.0203212
https://doi.org/10.1016/S0022-3999(02)00578-0
https://doi.org/10.1016/S0022-3999(02)00578-0
https://doi.org/10.1038/srep23637
https://doi.org/10.3389/fpsyg.2018.01196
https://doi.org/10.1016/j.paid.2005.05.013
https://doi.org/10.1177/1362361310366571
https://doi.org/10.1177/1362361310366571
https://doi.org/10.1007/s10803-006-0171-5
https://doi.org/10.1007/s10803-006-0171-5
https://doi.org/10.1177/1362361317710215
https://doi.org/10.1177/1362361317710215
https://doi.org/10.2190/DUGG-P24E-52WK-6CDG
https://doi.org/10.1037/a0027975
https://doi.org/10.1093/scan/nss051
https://doi.org/10.1016/j.tics.2013.09.007
https://doi.org/10.1080/17470910701577020
https://doi.org/10.1080/17470910701577020
https://doi.org/10.1097/CHI.0b013e318179964f
https://doi.org/10.1097/CHI.0b013e318179964f
https://doi.org/10.1159/000076412
https://doi.org/10.1159/000076412
https://doi.org/10.1159/000287912
https://doi.org/10.1159/000287912
https://doi.org/10.1177/1362361317701269
https://doi.org/10.1177/1362361317701269
https://doi.org/10.1186/s13229-016-0108-6
https://doi.org/10.1016/S0191-8869(00)00033-7
https://doi.org/10.1016/S0191-8869(00)00033-7

Huggins et al.

321

with emotional expression. Journal of Child & Adolescent
Trauma, 3(4), 303-318. https://doi.org/10.1080/19361521.
2011.609772

Wehman, P., Schall, C., Carr, S., Targett, P., West, M., & Cifu,
G. (2014). Transition from school to adulthood for youth
with autism spectrum disorders: What we know and what
we need to know. Journal of Disability Policy Studies,
25(1), 30-40.

*Wieckowski, A. T., & White, S. W. (2017). Eye-Gaze
analysis of facial emotion recognition and expression
in adolescents with ASD. Journal of Clinical Child and
Adolescent Psychology, 46(1), 110—124. https://doi.org/1
0.1080/15374416.2016.1204924

Williams, D. (2010). Theory of own mind in autism: Evidence of
a specific deficit in self-awareness? Autism, 14(5), 474-494.
https://doi.org/10.1177/1362361310366314


https://doi.org/10.1080/19361521.2011.609772
https://doi.org/10.1080/19361521.2011.609772
https://doi.org/10.1080/15374416.2016.1204924
https://doi.org/10.1080/15374416.2016.1204924
https://doi.org/10.1177/1362361310366314

