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Objective: This systematic review summarises the studies that have investigated 
the relationship between dimensions of social cognition (i.e., Theory of Mind – ToM, 
emotion recognition, and empathy) and alexithymia in the general adult non-clinical 
population. 

Method: PubMed, PsycINFO, and Scopus databases were screened, using 
the following strings: ("alexithymi*") AND ("theory of mind" OR "ToM"); 
("alexithymi*") AND ("empath*"); ("alexithymi*") AND ("emotion recognition"); 
("alexithymi*") AND ("social cognition").

Results: A total of 117 studies met the inclusion criteria and were included in 
this review. The total number of participants included in the reviewed studies was 
40,231. Mixed results were found for alexithymia and ToM, while the relationship 
between emotion recognition or empathy and alexithymia was more homogeneous. 
Alexithymia was found to be significantly associated with both a reduced ability to 
recognise emotions and empathy. 

Conclusions: These results support the existence of significant relationships 
between alexithymia and altered social cognitive abilities. Future research is needed 
to confirm the present findings and further elucidate the complex relationship between 
these processes. Suggestions are made on how to overcome some of the theoretical 
and methodological problems in the literature.
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SYSTEMATIC REVIEW

 1. Introduction
Alexithymia is a multidimensional construct 

characterised by difficulties in identifying and describing 
feelings, difficulties in distinguishing between feelings 
and bodily sensations of emotional arousal, restricted 
imagination processes, and an externally oriented 
cognitive style (Taylor et al., 1997).

Available data support the presence of alexithymia in 
both clinical and non-clinical populations. In particular, 
high levels of alexithymia have been found in various 
clinical and psychosocial conditions (e.g., Benfante & 
Romeo, 2023; Di Tella et al., 2018, 2023a; Farina et al., 
2021; Isoardo et al., 2024; Miniati et al., 2022, 2023; 
Veggi et al., 2024). Conversely, alexithymia is thought 
to exist on a continuum in the general population, with 
rates ranging from 9% to 17% in men and 5% to 10% 
in women (Mattila et al., 2007; Salminen et al., 1999).

Difficulties in the ability to identify and describe one’s 
own feelings have been associated with alterations in 
the processing of other people’s cognitive and affective 
mental states (e.g., Grynberg et al., 2012; Pisani et al., 
2021). The ability to decode information about the 
intentions and emotional states of others belongs to the 

domain of social cognition (e.g., Becchio et al., 2006; 
Niedenthal & Brauer, 2012). Social cognition enables 
individuals to construct mental representations of the 
relationships between oneself and others and to use 
these representations flexibly to carry out appropriate 
social interactions (Adolphs, 2001). This complex 
domain comprises at least three dimensions. The first 
component is Theory of Mind (ToM), which is the 
ability to attribute mental states to other people and use 
this information to explain and predict human behaviour 
(Enrici et al., 2019; Frith & Frith, 2005; Premack & 
Woodruff, 1978). A second dimension is the ability to 
recognise the emotions of others based on facial and 
bodily expressions; this is an essential skill for adaptive 
social behaviour as it guides responses and actions 
towards potentially friendly or threatening individuals 
(Stolier & Freeman, 2016). Finally, a third crucial social 
cognitive ability is empathy, which has been defined as 
“the ability to experience and understand what others 
feel without confusing oneself with others” (Decety & 
Lamm, 2006, p. 1146). 

The available evidence appears to show significant 
and positive associations between alexithymia and 
reduced social cognitive abilities, in particular ToM 
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that characterize individuals with alexithymia and the 
difficulties in socio-cognitive abilities described in 
these individuals.

We decided to focus our systematic review only on 
those studies that examined the relationship between 
social cognition and alexithymia in non-clinical 
participants (i.e., individuals not diagnosed with a 
clinical disorder) to reduce potential confounding 
factors. Indeed, despite attempts to control for the effect 
of alexithymia alone, it may be difficult to assess its 
unique contribution to explaining performance on 
social cognition tasks in clinical populations, as other 
neurological and/or psychological symptoms may play 
a role in social cognition abilities in the context of 
comorbidity (Grynberg et al., 2012).

2. Methods
A systematic review of the literature was conducted 

according to the Preferred Reporting Items for 
Systematic Reviews and Meta-analysis Protocols 
(PRISMA) guidelines (Page et al., 2021a, 2021b) to 
summarise the evidence for the relationship between 
alexithymia and ToM and/or empathy and/or emotion 
recognition (social cognitive skills). The protocol was 
registered with PROSPERO (CRD42023461559).

 2.1. Search method
An initial literature search was carried out in 

December 2022. The following databases were 
selected based on their characteristics and relevance 
for the purposes of this study: PubMed, PsycINFO, 
and Scopus. To cover all aspects of social cognition, 
four simple strings with Boolean operators were used to 
query the databases: ("alexithymi*") AND ("theory of 
mind" OR "ToM"); ("alexithymi*") AND ("empath*"); 
("alexithymi*") AND ("emotion recognition"); 
("alexithymi*") AND ("social cognition").

The final search was performed on 20 January 2023. 
As shown in the flow diagram of article selection (figure 
1), a total of 2394 records were identified, ranging from 
1979 to 2023. After screening, no further articles were 
found via cross-references.

2.2. Eligibility criteria
The inclusion criteria were defined as follows:

• Articles published in English and/or Italian 
(languages known by the authors);

• Peer-reviewed papers (such as original articles 
and brief report) and original studies evaluating 
alexithymia and social cognition;

• Studies that have been published in full-text; 
• Quantitative studies; 
• Studies that have used psychometrically validated 

instruments to assess alexithymia; 
• Studies that have used psychometrically validated 

instruments or ad hoc constructed-tasks to assess 
aspects of social cognition;

• Studies that examined the behavioural relationship 
between alexithymia and dimensions of social 
cognition;

• Studies that included only human participants;
• Studies that included only the general population;
• Studies that included only adult participants.

Conversely, the following exclusion criteria were 
established:

processes (Brewer et al., 2015; Di Tella et al., 2018), 
recognition of other people’s emotions (Demers & 
Koven, 2015; Subic-Wrana et al., 2010), and empathy 
(Grynberg et al., 2010). However, not all results are 
consistent (e.g., Kyranides et al., 2022) and the social 
cognitive profile of alexithymic individuals should be 
further analysed.

Clarifying the extent of the relationship between 
alexithymia and social cognition alterations is also 
crucial given the prominent role that these socio-
emotional competencies play in social interactions. 
For example, emotional expressions can contribute to 
the development of relationships between individuals 
within a social group through their signalling function 
(e.g., Pichon et al., 2009). Similarly, empathy is seen 
as a dimension of interpersonal functioning that 
enables individuals to understand, share, and respond 
to the emotions, gestures, thoughts, and experiences 
of others (e.g., Baron-Cohen & Wheelwright, 2004). 
Unsurprisingly, impairment in these abilities can 
make it difficult for people to interact effectively in 
interpersonal contexts, negatively impacting social 
functioning and quality of life (Di Tella et al., 2023b; 
Krause et al., 2013). 

A few systematic reviews were previously conducted 
to shed light on the relationship between some aspects 
of social cognition and alexithymia in the general 
population (Grynberg et al., 2012; Pisani et al., 2021). 
In particular, the review by Grynberg et al. (2012) 
sought to examine the relationship between alexithymia 
and the processing of emotional facial expressions and 
showed that alexithymia appears to be associated with 
deficits in this ability. In contrast, the more recent review 
by Pisani et al. (2021) aimed to summarise the evidence 
for the relationship between alexithymia and ToM. They 
emphasised that alexithymia may be associated with 
reduced ToM, especially when the ability to recognize 
emotions is required for the inference of mental states. 

However, these reviews focused on only one 
dimension of the social cognition domain (emotion 
recognition or ToM, respectively) and neglected the 
others. As different components of social cognition 
may be associated with alexithymia in different ways, 
it is essential to examine and summarise the available 
results for all domains of social cognition. To the best 
of our knowledge, no previous systematic review 
has summarised studies from all domains of social 
cognition. The present review has therefore attempted 
to fill an important gap in the literature by integrating 
research findings from the past several decades and 
overcoming the limited focus of previous reviews.

Therefore, the main aim of this review was to 
systematically summarise the available studies that 
have examined the association between all the main 
dimensions of social cognition (i.e., ToM, emotion 
recognition, and empathy) and alexithymia in the 
general adult non-clinical population. The theoretical 
framework that inspired our work on the possible 
relationships between alexithymia and facets of social 
cognition is based on the so-called “shared-network 
hypothesis”, according to which the same brain areas 
that are involved in our own experience of emotions 
are also active when we recognise the same emotions in 
other people (Singer et al., 2009; Singer & Lamm, 2009). 
Interestingly, recent neuroscientific findings extend this 
perspective and show that even the ToM abilities to 
consider the mental states and characteristics of others 
and oneself recruit nearly identical cortical areas (Tan et 
al., 2022). For these reasons, we hypothesize that there 
is a significant relationship between the difficulties 
in identifying and describing one's own mental states 
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All cases where authors disagreed on the inclusion 
or exclusion of an article were discussed by all authors 
together until agreement was reached.

2.4. Data extraction
All authors decided what information to extract from 

the included studies that was relevant to this review. AB, 
MA, and MDT collected the data independently and 
then discussed the results interactively. The following 
information was extracted from the selected studies: 
authors and year of publication of the article, participants 
(number and mean age), measures of alexithymia and 
social cognition, and the main findings related to the 
specific topic of this review, i.e., the relationship between 
alexithymia and social cognition.

The studies included in this review were grouped 
according to the three main components of the social 
cognition domain (i.e., ToM, emotion recognition, and 
empathy) associated with alexithymia. 

2.5. Quality assessment
The quality assessment of the included studies was 

performed by two independent reviewers (MDT and AB) 
using the Joanna Briggs Institute (JBI; Munn et al., 2020) 
critical appraisal tool for cross-sectional studies (studies 
with only one target group) and case-control studies 

• Articles in languages not included in the inclusion 
criteria;

• Articles not peer reviewed (i.e., grey literature) or 
under review at the time the search was conducted;

• Articles such as case reports, study protocols, and 
meeting abstracts that did not contain complete 
information;

• Qualitative studies;
• Articles that used qualitative methods or not validated 

instruments to assess alexithymia;
• Studies that reported only neurophysiological data on 

the relationship between alexithymia and dimensions 
of social cognition;

• Studies that did not include human participants;
• Studies that included clinical samples or group 

patients;
• Studies that included children or adolescent 

participants.

2.3. Studies screening and selection
Two authors (AB and MDT) performed the first step 

of study selection by screening the articles based on their 
titles and abstracts. Subsequently, AB, MA, MDT, and 
RBA read the full texts of the selected articles to identify 
those that were finally included in the review.

Another author (LC) conducted the literature search 
again, following the same steps as previously described 
to ensure that the results of this review were replicable.

Figure 1. Flow diagram of articles selection

From:  Page et al., 2021.
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of participants included in the studies is 40,231, with 
sample sizes ranging from 21 (Bogdanov et al., 2013) to 
7,584 (Gleichgerrcht & Decety, 2013). 

The majority of studies assessed the presence of 
alexithymia using the 20 item Toronto Alexithymia Scale 
(TAS-20; Bagby et al., 2020; Taylor et al., 2003). The 
TAS-20 is a self-report instrument that provides a total 
score and three subscale scores: difficulty identifying 
feelings (DIF), difficulty describing feelings (DDF), and 
externally-oriented thinking (EOT). The TAS-20 cut-
off scores are as follows: ≤ 51 no alexithymia, 52–60 
borderline alexithymia, ≥ 61 alexithymia. Other self-
report instruments used to assess alexithymia were the 
Bermond Vorst Alexithymia Questionnaire (BVAQ; 
Vorst & Bermond, 2001) and the Gotow Alexithymia 
Questionnaire (Galex; Gotow et al., 1999). Third-party 
assessment or structured interviews, in particular the 
Observer Alexithymia Scale (OAS; Haviland et al., 
2001), the Structured Interview by the modified edition 
of Beth Israel hospital psychosomatic Questionnaire for 
alexithymia (SIBIQ; Arimura, 2002; Sriram et al., 1988) 
and the Toronto Structured Interview for Alexithymia 
(TSIA; Bagby et al., 2006) were also used to assess 
alexithymia (see supplementary material 1 for a more 
detailed description of these measurement tools). 

Regarding social cognitive skills, heterogeneous 
measures were used to assess their components, with 
validated instruments or ad hoc constructed tasks used 
in the included studies. A brief description of these 
measures (with the corresponding references) can be 
found in supplementary material 1.

Based on the different components of social cognition 
on which the selected articles focused, we distinguished 
between studies that investigated: the relationship 
between ToM and alexithymia (n = 28); the association 
between emotion recognition and alexithymia (n = 44); 
and the relationship between empathy and alexithymia (n 
= 64). Some studies (n = 19) examined multiple aspects 
of social cognition. Therefore, the total sum of studies 
divided by each domain component is greater than the 
total number of studies included in this systematic review 
(n = 117). The article categories are presented separately 
below.

(studies with at least one control group – in the present 
systematic review, those studies that divided the non-
clinical sample into two subgroups). These checklists 
contain 8 and 10 questions, respectively. Possible answers 
and scores for each question are Yes (1), No (0), Unclear 
(0), and Not applicable (0). The scores for overall quality 
range from 0 to 8 for cross-sectional studies and from 0 
to 10 for case-control studies. Disagreements about the 
score to be assigned were discussed by all authors until 
agreement was reached.

3. Results

3.1. Study selection
Based on our search strategy, 2,394 records were 

found in the searched databases. After removing 
duplicates, AB and MDT checked 934 records for title 
and abstract. Articles were excluded because they did not 
fulfil the eligibility criteria (n = 648).

AB, MA, MDT, and RBA reviewed 286 full-text 
documents. Of these, 169 articles were excluded for the 
following reasons: only the abstract was in English (the 
text was in a language other than English or Italian) (n 
= 4), no data on alexithymia or social cognition were 
available, or the inclusion criteria were not fully met (n 
= 165). Finally, 117 studies were included in this review.

 3.2. Study characteristics
A summary of the main characteristics and results of 

the 117 studies included in the present systematic review 
can be found in tables 1, 2, and 3.

The included studies were cross-sectional studies (96) 
and case-control studies (21). The year of publication 
ranges from 1990 to 2022. Figure 2 shows the increase 
in studies investigating the relationship between 
alexithymia and social cognition over time.

In terms of study area, studies have been conducted 
across the world, with samples recruited in both Western 
and Eastern countries. 

Taking all the studies together, the total number 

Figure 2. Temporal distribution of the studies included in this systematic review
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3.3. Theory of Mind and alexithymia
The results of the studies on the relationship between 

alexithymia and ToM are shown in table 1.
Most of the included studies, 22 out of 28, used the 

Reading the Mind in the Eyes Test (RMET) to assess 
ToM. Although some of these studies have used the 
RMET to assess the ability to recognize emotion, in 
the present systematic review the RMET was included 
in the ToM tasks, as intended by the original authors 
of the instrument (Baron-Cohen et al., 2001). Of these 
22 studies, 13 found a negative correlation between the 
RMET and the total score of the TAS-20 (Al Aïn et al., 
2013; Alaimo & Schimmenti, 2013; Demers & Koven, 
2015; Gökçen et al., 2016; Lee et al., 2020; Lyvers 
et al., 2019a, 2019b; Martinez-Sanchez et al., 2017; 
Nam et al., 2020; Schimmenti, 2017; Schimmenti et 
al., 2019; Sunahara et al., 2022; Vellante et al., 2013). 
Five studies found only a negative correlation between 
the RMET and one or two of the three subscales of the 
TAS-20 (but not with the total score) (Benau et al., 2020; 
Herrero-Fernández et al., 2022; Lyvers et al., 2017, 2018; 
Pahnke et al., 2020). Finally, 4 of the 22 studies that used 
the RMET and the TAS-20 simultaneously found no 
correlation with the total score of the TAS-20 or with at 
least one of its subscales (Chinello et al., 2020; Di Tella 
et al., 2020; Eddy & Hansen, 2020; Zimmermann et al., 
2021).

Interestingly, two studies have compared alexithymic 
and non-alexithymic participants on RMET performance 
and found opposite results (Martinez-Sanchez et al., 
2017; Nam et al., 2020). Indeed, Martinez-Sanchez et al. 
(2017) showed a significant effect for alexithymia (TAS-
20) group factor, with the “non-alexithymic” (TAS-20 
total score ≤ 51) group scoring higher on the RMET 
compared to the “alexithymic” (TAS-20 total score ≥ 61) 
and “probable alexithymic” (TAS-20 total score ≥ 52-60 
≤) samples. In contrast, the study by Nam et al. (2020) 
found that the alexithymic group (TAS-20 total score ≥ 
52) did not differ in RMET performance from the non-
alexithymic group (TAS-20 total score ≤ 51). However, 
when Nam et al. (2020) divided their experimental group 
into males and females, they found that the RMET 
performance of the alexithymic males (but not that of 
the alexithymic females) was worse than that of the 
non-alexithymics. This finding is consistent with the 
results of two other studies comparing male and females. 
Namely, Benau et al. (2020) and Vellante et al. (2013) 
conducted specific analyses of RMET performance to 
investigate the differences between the sexes (Benau et 
al., 2020; Vellante et al., 2013). In particular, the study by 
Benau et al. (2020) found that the TAS-20 DIF subscale 
was significantly associated with RMET in males, but 
not in female (the authors excluded the TAS-EOT from 
the analyses, as this subscale is not normally associated 

with eating disorders). Similarly, Vellante et al. (2013) 
found no significant correlation between RMET and the 
TAS-20 total score in the female sample. However, a 
significant association was found in the male group.

Two studies used modified versions of the RMET 
to assess ToM abilities (Eddy & Hansen, 2020; Pahnke 
et al., 2020). The study by Eddy and Hansen (2020) 
found that alexithymia (TAS-20) was not a significant 
predictor of the Cat Eyes Test. In contrast, Pahnke et al. 
(2020) found a significant correlation only between the 
Reading the Mind in the Eyes of Children Test (RME-
C-T) and the TAS-20 EOT subscale. They also found 
that non-alexithymic participants (TAS-20 total score > 
51) performed better on the RME-C-T than alexithymic 
participants (TAS-20 total score ≤ 51).

The Animated Triangles Task was used in two studies 
to assess ToM (Lockwood et al., 2013; Moriguchi 
et al., 2006). Lockwood et al. (2013) showed that 
alexithymia (TAS-20) was not significantly associated 
with the ToM task. Conversely, the study by Moriguchi 
et al. (2006) found that the group with alexithymia 
(TAS-20 and SIBIQ) performed significantly worse 
on the intentionality and appropriateness dimensions 
of the Animated Triangles task than the group without 
alexithymia.

Three studies (Di Tella et al., 2020; Olkoniemi et al., 
2019; Wastell & Taylor, 2002) used different instruments 
(the Strange Stories test, an ad hoc task - short 
paragraphs, and the False Belief Picture Sequencing 
Task, respectively) to assess ToM. In particular, Di Tella 
et al. (2020) found no significant association between the 
results of the Strange Stories test and the TAS-20 total 
score. Similarly, the study by Wastell and Taylor (2002) 
found no significant difference between alexithymic 
(TAS-20 total score > 68) and non-alexithymic (TAS-20 
total score < 68) participants on the False Belief Picture 
Sequencing Task. In contrast, the study by Olkoniemi et 
al. (2019) found that high alexithymia levels (TAS-20) 
were associated with longer reading times for sarcastic 
paragraphs, compared to literal paragraphs.

Finally, three studies used different instruments to 
assess ToM (Gökçen et al., 2016; Jakobson & Pearson, 
2021; Swart et al., 2009). Specifically, Gökçen et 
al. (2016) showed that alexithymia (TAS-20) was 
negatively associated with performance on the Movie for 
the Assessment of Social Cognition (MASC). Similarly, 
Jakobson and Pearson’s (2021) study, using videos from 
the RISC database, found that the TAS-20 DIF subscale 
was a significant predictor of unbiased recognition 
performance and median reaction time in the no-context 
condition only. Swart et al. (2009) also found significant 
differences between alexithymic (BVAQ total score ≥ 
26) and non-alexithymic participants (BVAQ total score 
≤ 17) only on the first-order emotion question of the 
Conflicting Beliefs and Emotions.

Authors 
(year) Participants Measures Main results (ToM and Alex) QA 

(JBI)
N Age ToM Alex

Al Aïn et al. 
(2013) 107 23.9 (3.4) RMET TAS-20

Significant correlations were found between the RMET 
total score and the TAS-20 total (r = -0.26, p < .05), DIF (r = 
-0.19, p < .05), and DDF (r = -0.26, p < .05) subscale scores.

50%

Alaimo & 
Schimmenti 
(2013)

335 22.2 (6.9) RMET TAS-20
The following correlation between the TAS-20 total 
score and the RMET was found: r = -0.31 (p-value is not 
available).

88%

Table 1. Summary of the selected studies concerning the association between alexithymia (Alex) and Theory of Mind 
(ToM)
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Benau et al. 
(2020)

279 (102 
men; 177 
women)

19.3 (2.2) RMET TAS-20

The TAS-20 DIF subscale was significantly associated 
with the RMET in men (r = -0.27, p < .01), but not in 
women (r = -0.07, p = NS). The DDF subscale was not 
correlated with the RMET either in men (r = -0.11, p = 
NS) or in women (r = -0.137, p = NS).

88%

Chinello et al. 
(2020)

43 parents 
(20 fathers; 
23 mothers)

52 (5) RMET TAS-20

No significant correlations were found between the 
RMET and TAS-20 total (p = .053), DIF (p = .290), DDF (p = 
.136), and EOT (p = .088) subscale scores, even separately 
for mothers or fathers (all p-values > .182).

75%

Demers & 
Koven (2015) 86 18.9 (1.1) RMET TAS-20

Significant correlations were detected between the 
RMET and the TAS-20 total (r = -0.36, p < .005) and 
EOT subscale scores (r = -0.48, p < .005); no significant 
associations were found between the RMET and the DIF 
(r = -0.06; p = NS) and DDF (r = 0.01, p = NS) subscales.

75%

Di Tella et al. 
(2020) 206 21.2 (2.1)

Strange 
Stories Test
RMET

TAS-20
No significant association was found between the TAS-
20 total score and either the RMET (β = -0.05, p = NS) or 
the Strange Stories task (β = -0.04, p = NS).

100%

Eddy & 
Hansen 
(2020)

176 19.7 (1.3)
RMET
CET

TAS-20 Alex was not found to be a significant predictor of 
either RMET or CET (p = NS). 75%

Gökçen et al. 
(2016) 121 18.4 (1.9)

RMET

MASC
TAS-20 Alex was negatively associated with MASC (r = -0.40, p < 

.001) and RMET (r = -0.30, p = .001) performance. 88%

Herrero-
Fernández et 
al. (2022)

395 36.3 (12.5) RMET TAS-20

The RMET was significantly related to the EOT subscale of 
the TAS-20 (r = -0.18, p < .001). Conversely, no significant 
associations were found between the RMET and either the 
DIF (r = -0.03, p = NS) or DDF (r = -0.07, p = NS) subscales.

75%

Jakobson 
& Pearson 
(2021)

70 (34 
males; 36 
females)

Males: 20.6 
(4.0) 
Females: 
20.5 (5.3)

Videos 
from RISC 
database

TAS-20

The TAS-20 DIF subscale was a significant predictor of 
unbiased recognition scores (β = 0.32, p = 0.014) and 
median reaction times (β = 0.39, p = 0.002) in the no 
context condition.

50%

Lee et al. 
(2020) 200 23.1 (2.7) RMET TAS-20

The RMET was negatively correlated with the TAS-20 
total (r = -.18, p < .05) and DIF (r = -0.18, p = .010) and 
EOT (r = -0.18, p = .013) subscale scores.

88%

Lockwood et 
al. (2013) 110 21.9 (3.7)

Animated 
Triangles 
Task

TAS-20 Alex was not significantly associated with the cognitive 
ToM task (r = -0.120, p = NS). 75%

Lyvers et al. 
(2017) 102 22.2 RMET TAS-20

Only the TAS-20 EOT subscale was significantly related 
to the RMET (r = -0.28, p < .01). Conversely, no 
significant correlations were found between the RMET 
and the total (r = -0.20, p = NS), DIF (r = -0.14, p = NS) 
and DDF (r = -0.07, p = NS) subscale scores.

88%

Lyvers et al. 
(2018) 161 22.6 (7.2 RMET TAS-20

The RMET was significantly associated with the TAS-20 DIF 
(r = -0.19, p < .05) and EOT (r = -0.31, p < .001) subscales. 
Conversely, no significant correlation was found between 
the RMET and the DDF subscale (r = -0.02, p = NS).

88%

Lyvers et al. 
(2019a) 291 26 (9) RMET TAS-20 A significant association between the RMET and the 

TAS-20 total score was detected (r = -0.24, p < .001). 100%

Lyvers et al. 
(2019b) 242 23.2 (4.5) RMET TAS-20

The RMET was found to be significantly associated with 
the TAS-20 total (r = -0.24, p < .001) and DIF subscale 
(r = -0.15, p < .05) scores. Conversely, no significant 
correlations were found between the RMET and the DDF 
(r = -0.12, p = NS) or EOT (r = -0.03, p = NS) subscales.

100%

Martinez-
Sanchez et al. 
(2017)

1645 31.3 (9.7) RMET TAS-20

Alex was significantly correlated with the RMET 
performance (r = -0.09, p < .01). Moreover, a significant 
effect for alexithymia group factor was found [F(2, 1389) 
= 8.96; p < .001; ηp2 = .011], with the “non-alex” group 
that obtained higher scores at the RMET compared to the 
“alex” and “probable” samples (Non-alex: 26.8 ± 3.4; Alex = 
25.6 ± 4.1; Prob-alex: 25.9 ± 3.8; p < .01).

63%

Moriguchi et 
al. (2006)

30 (14 non-
alex;16 
alex)

Total: 20.4 
(0.9)
Non-alex: 
20.8 (0.9) 
Alex: 20.2 
(1.0)

Animated 
Triangles 
Task

TAS-20 
SIBIQ

The alex group scored significantly lower than the non-
alex group on ToM intentionality (14.9 ± 3.5 vs. 17.2 ± 
1.9, t = 2.31, p = .030) and appropriateness (7.9 ± 1.9 
vs. 9.5 ± 1.7, t = 2.34, p = .026).

80%

Table 1. Continued
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Nam et al. 
(2020)

200 (89 
males; 111 
females; 
129 non-
alex;71 
alex)

Male: 23.8 
(2.5) 

Female: 
22.5 (2.7);

Non-alex: 
23.3 (2.6) 

Alex: 22.7 
(2.7)

RMET TAS-20

In the female group, no significant correlations were found 
between the RMET and the TAS-20 total score (r = -0.13, 
p = NS), DIF (r = -0.14, p = NS), DDF (r = -0.03, p = NS), 
and EOT (r = -0.14, p = NS) subscale scores. Conversely, a 
significant correlation was found in the male group for the 
TAS-20 total score (r = -0.25, p < .05), the DIF (r = -0.29, 
p < .01), and the EOT (r = -0.21, p < .05) subscale scores. 
Alexithymic male showed poorer performance than non-
alexithymic male in the RMET [F(1,43) = 4.55, p = .04, ηp2 
= .10). Conversely, alexithymic female did not show poorer 
performance than non-alexithymic female [F(1,62) = 0.39, 
p = .54, ηp2 = .01].
The alex group (male + female) did not differ from the 
non-alex group on RMET performance [26.1 ± 2.8 vs. 
26.8 ± 3.1, F(1,198) = 2.26, p = .14, ηp2 = .01].

80%

Olkoniemi et 
al. (2019) 60 24.2 (4.2) Short 

paragraphs TAS-20
High alex levels were associated with longer reading 
times on sarcastic paragraphs, compared with literal 
ones (no data are available).

37.5%

Pahnke et al. 
(2020) 119 21.5 (0.4)

RMET

RME-C-T
TAS-20

A significant correlation between the RME-C-T and the 
TAS-20 EOT subscale was found (r = -0.22, p = .002). 
Conversely, no significant associations were detected 
between the RME-C-T and the DIF (r = -0.10, p = .297) 
or DDF (r = 0.00, p = .961) subscales. Moreover, non-
alex participants were found to perform better on the 
RME-C-T than alex participants (z = -2.24, p = .009, r = 
-0.22, 95% CI [-0.38, -0.04]).

63%

Schimmenti 
(2017) 792 35.8 (11.0) RMET TAS-20 A significant association between the RMET and the 

TAS-20 total score was found (r = -0.30, p < .01). 75%

Schimmenti 
et al. (2019) 799 35.8 (11.0) RMET TAS-20 A significant association between the RMET and the 

TAS-20 total score was found (r = -0.30, p < .01). 88%

Sunahara et 
al. (2022) 1473 25.8 (11.7) RMET TAS-20

A significant association between the RMET and the 
TAS-20 total score was revealed (b = -0.19, 95% CI 
[-0.25, -0.14]).

88%

Swart et al. 
(2009)

34 (16 alex; 
18 non-
alex)

Alex: 20.1 
(1.7)

Non-alex: 
19.3 (1.0)

Conflicting 
Beliefs and 
Emotions

BVAQ

A significant difference between alex and non-alex 
participants was found on the first order emotion 
question of the ToM task (85.2 ± 9.9 vs. 95.1 ± 8.7, Χ2 = 
9.46, p = .002). Conversely, no differences emerged in the 
other ToM conditions (first order cognition: 93.8 ± 9.1 
vs. 98.6 ± 3.4, Χ2 = 2.72, p = .10; second order cognition: 
95.3 ± 7.7 vs. 98.6 ± 4.0, Χ2 = 2.17, p = 1.14; second order 
emotion: 75.4 ± 15.4 vs. 78.5 ± 24.2, Χ2 = 1.12, p = .29).

70%

Vellante et al. 
(2013) 200 24.1 (2.8) RMET TAS-20

No significant associations between the RMET and the TAS-
20 total score were detected in the total (r = -0.12, p = NS) 
or female (r = 0.02, p = NS) sample. Conversely, a significant 
correlation was found in the male group (r = -0.22, p < .01).

63%

Wastell & 
Taylor (2002) 45 22.2 (6.8) FBPST TAS-20

No significant difference between alex and non-alex* 
participants were revealed on the FBPST scores (Social 
script: 5.9 ± 0.4 vs. 5.9 ± 0.2, p ≥ .13; Mechanical: 5.8 ± 
0.5 vs. 5.8 ± 0.4, p ≥ .13; Capture: 4.6 ± 1.1 vs. 4.5 ± 0.9, 
p ≥ .13; False belief: 5.6 ± 0.6 vs. 5.4 ± 0.8, p ≥ .13).

63%

Zimmermann 
et al. (2021)

32 (10 high 
alex; 10 

High alex: 
27.9 (10.1) RMET TAS-20

No significant correlations were found between alex 
and the number of errors in the RMET (TAS-20 total 
score: ρ = -0.01, p = .469; EOT suscale: ρ = -0.19, p = 
.143).

70%

QA (JBI) = Quality Assessment (Joanna Briggs Institute); RMET = Reading the Mind in the Eyes Test; TAS = Toronto Alexithymia Scale; TAS DIF 
= Difficulty Identifying Feelings; TAS DDF = Difficulty Describing Feelings; TAS EOT = Externally Oriented Thinking; CET = Cat Eyes Test; MASC = 
Movie for the Assessment of Social Cognition; RME-C-T = Reading the Mind in the Eyes of Children Test; TSIA = Toronto Structured Interview 
for Alexithymia; BVAQ = Bermond-Vorst Alexithymia Questionnaire; FBPST = False Belief Picture Sequencing Task.
* Non-alexithymic participants were taken from the study by Langdon & Cooltheart, 1999.
Note. Age is expressed in years; NS = not significant.

Table 1. Continued
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In two studies conducted by the same research group 
(Connolly et al., 2020a, 2020b), a moderate negative 
correlation was found between supramodal emotion 
recognition ability (measured with faces - Facial 
Expressions of Emotion: Stimuli and Tests set; bodies 
- Point-light Bodily Emotion Recognition Ability; and 
voices - Montreal Affective Voices set) and alexithymia 
(TAS‐20).

Two studies used modified stimuli to assess 
participants’ ability to recognize facial emotion 
expressions under masked and unmasked conditions 
(Bani et al., 2023; Maiorana et al., 2022). Specifically, 
using facial emotion stimuli from the Diagnostic 
Analysis of Nonverbal Accuracy Faces 2‐Adult Faces, 
Bani et al. (2023) found that lower scores on the facial 
emotion recognition task in the unmasked condition 
were correlated with higher alexithymia (TAS-20), 
while no significant relationship was found in the 
masked condition. Similarly, the study by Maiorana 
et al. (2022) using modified images from the NimStim 
Face Stimulus Set showed that mean reaction times 
correlated positively with alexithymia scores (TAS-20) 
in the mouth-only condition, the unmasked condition, 
and the eyes-only condition. No significant correlations 
were found in the masked condition.

Another study (Nook et al., 2015) used images from 
the NimStim Face Stimulus Set and Interdisciplinary 
Affective Science Laboratory and found that alexithymia 
(TAS-20) correlated negatively with sensitivity in the 
face-face condition, but not with sensitivity in the face-
word condition. 

Nine studies used other tasks (one for each of 
these studies) to assess emotion recognition ability. In 
particular, the studies by Hakala et al. (2015), Kafetsios 
and Hess (2019), Keightley et al. (2006), Koelkebeck 
et al. (2015), Lewis et al. (2016), Murphy et al. (2019) 
used an ad hoc developed set of images, the Assessment 
of Contextualized Emotions-faces, Japanese and 
Caucasian Facial Expressions of Emotions and 
Neutral Faces, Noh mask test, Facial Expression of 
Emotion: Stimuli and Tests, an ad hoc emotion-identity 
recognition task, respectively. In all of these studies, a 
significant and negative relationship was found between 
alexithymia (TAS-20 and TAS-26) and performance on 
the emotion recognition task.

Three other of these nine studies compared 
alexithymic and non-alexithymic participants (TAS-20) 
on emotion recognition performance (Coll et al., 2019; 
Jongen et al., 2014; Parker et al., 1993). In particular, 
the study by Coll et al. (2019) found that alexithymic 
individuals (TAS-20 total score ≥ 61) showed no 
difference between oddball responses to upright and 
inverted faces (Radboud Faces Database) in the mixed-
emotions paradigm, suggesting difficulties in processing 
the emotional content of faces. Finally, the studies by 
Jongen et al. (2014) and Parker et al. (1993) found 
that participants with high alexithymia (TAS-20 total 
score ≥ 51 and 66th percentile, respectively) performed 
significantly worse on the facial emotion recognition 
task (using the Facially Expressed Emotion Labelling 
test and photographs from Izard, respectively) than 
those with low alexithymia (TAS-20 total score ≤ 50 
and 33rd percentile, respectively).

Of the 33 studies that used static images of emotional 
facial expressions, only six found no significant 
relationship between alexithymia scores and emotion 
recognition performance (Bègue et al., 2019; Hsing et 
al., 2013; Martingano et al., 2022; Ridout et al., 2021; 
Sharpe et al., 2016; Sunahara et al., 2022). 

Notably, the study by Bègue et al. (2019), which used 
an ad hoc constructed paradigm in which participants 

3.4. Emotion recognition and alexithymia
The results of the studies on the relationship between 

alexithymia and emotion recognition are shown in 
table 2.

Most of the included studies (33 out of 44) used 
static images of emotional facial expressions to assess 
participants’ ability to recognise emotions, and most 
showed a significant relationship between this ability 
and alexithymia (Bani et al., 2023; Brewer et al., 2015; 
Coll et al., 2019; Connolly et al., 2020a, 2020b; Hakala 
et al., 2015; Jessimer & Markham, 1997; Jongen et al., 
2014; Kafetsios & Hess, 2019; Keightley et al., 2006; 
Koelkebeck et al., 2015; Lane et al., 1996, 2000; Lewis 
et al., 2016; Maiorana et al., 2022; Malykhin et al., 
2023; Mann et al., 1994; Mayer et al., 1990; McCubbin 
et al., 2014; Montebarocci et al., 2011; Murphy et al., 
2019; Nook et al., 2015; Parker et al., 1993; Parsons et 
al., 2021; Radoš et al., 2021; Rosenberg et al., 2020; 
Rus-Calafell et al., 2013; Senior et al., 2020). 

Of these 33 studies, seven (Brewer et al., 2015; 
Jessimer & Markham, 1997; Mann et al., 1994; Mayer 
et al., 1990; Montebarocci et al., 2011; Rosenberg et al., 
2020; Senior et al., 2020) investigated the recognition 
of facial emotions using stimuli from the Pictures of 
Facial Affect and showed consistent results. Specifically, 
individuals high in alexithymia were found to be less 
accurate in recognizing facial emotions (highest and 
lowest 10% of scores on the TAS-20 DIF and DDF; 
Jessimer & Markham, 1997; TAS-26 total score ≤ 49 
for low alexithymia, 50-57 for middle alexithymia, 
≥ 58 for high alexithymia, Mann et al., 1994; TAS-
20 total score ≤ 51 for low alexithymia, TAS-20 total 
score ≥ 61 for high alexithymia, Montebarocci et al., 
2011) and to have lower sensitivity to subtle changes in 
facial emotions (anger and disgust; TAS-20 total score 
> 60 for high alexithymia and TAS-20 < 60 for low 
alexithymia; Brewer et al., 2015) than individuals with 
low alexithymia. Similarly, the studies by Senior et al. 
(2020) and Rosenberg et al. (2020) found that accuracy 
in facial emotion recognition was negatively correlated 
with total alexithymia scores (TAS-20 and BVAQ). 
However, Rosenberg et al. (2020) found no significant 
association between the TSIA and emotion recognition 
scores. Finally, in the study by Mayer et al. (1990), 
alexithymia (TAS-26) was associated with a greater 
emotional range and a higher perception of emotions 
(generally negative) in response to emotional stimuli. 

In three studies, stimuli from the Perception of 
Affect Task were used to assess the ability to recognise 
emotions. In all of these studies (Lane et al., 1996, 2000; 
McCubbin et al., 2014), a significant association was 
found between higher alexithymia scores (TAS-20) and 
lower accuracy rates on the emotion recognition task.

Two studies (Malykhin et al., 2023; Rus-Calafell 
et al., 2013) used the Penn Emotion Recognition task, 
which showed that total alexithymia score (TAS-20) 
correlated negatively with facial emotion recognition 
accuracy.

Two studies used facial expressions of emotions 
on images of infants (Parsons et al., 2021; Radoš et 
al., 2021). Specifically, using the City Infant Faces 
Database, Radoš et al. (2021) showed that higher total 
accuracy on the emotion recognition test was related 
to lower levels of alexithymia (TAS-20). Conversely, 
Parsons et al. (2021), using a previously developed task 
with infant photos, found no significant relationships 
between alexithymia (TAS-20) and ratings of arousal 
or valence across the infant emotion categories, while 
a positive correlation was found between alexithymia 
and overall accuracy on adult faces (KDEF-dyn). 
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Table 2. Summary of the selected studies concerning the association between alexithymia (Alex) and emotion 
recognition (ER)

Authors 
(year) Participants Measures Main results (ER and Alex) QA 

(JBI)
N Age ER Alex

Bani et al. 
(2023) 342 46.4 

(12.2)

Modified version 
of the DANVA2-
AF

TAS-20

A significant association was found between alex and 
ER accuracy in the unmasked condition (r = 0.15, p < 
.05); no significant association emerged in the masked 
condition (r = 0.06; p = NS).

100%

Bègue et al. 
(2019) 34 23.8 (N/A)

Ad hoc 
constructed 
paradigm

TAS-20 No significant correlation was found between alex and 
metacognitive ability index (values N/A). 75%

Brewer et al. 
(2015)

34 (15 
alex; 19 
controls)

Alex: 28.7 
(14.9) 
Controls: 
22.68 
(3.13)

Pictures of Facial 
Affect 

Karolinska 
Directed 
Emotional Faces 
Database

TAS-20

The alex group exhibited lower sensitivity than the 
control group to changes in facial emotion [5.6 ± 2.3 vs. 
8.8 ± 3.7, t(32) = 2.94, p = .003] (Experiment 1).

Alex participants showed reduced inter-rater 
consistency when judging the character traits, F(3, 
861) = 18.49, p < .001, η2 = .037 (Experiment 2), and 
emotions, F(10, 2790) = 4.83, p < .001, η2 = .017 
(Experiment 3), of emotionally neutral models.

70%

Coll et al. 
(2019)

42 (20 
alex; 22 
controls)

Alex: 29.4 
(12.0)

Controls: 
30.1 
(10.9)

Radboud Faces 
Database

Implicit facial 
expression 
discrimination 
task

TAS-20

Alex participants were able to detect physical 
differences between facial expressions in the explicit 
emotion discrimination task (pperm = .66). Conversely, 
alex individuals showed no difference between oddball 
responses to upright and inverted faces in the mixed-
emotions paradigm (pperm = .21, Cohen’s d = .47; 95% CI: 
-1.12, -0.18).

70%

Connolly et 
al. (2020a) 308 38.1 (N/A)

FEEST

Point-light 
displays

Montreal 
Affective Voices

TAS-20
A negative correlation between supramodal ER ability 
(measured with faces, bodies, and voices) and alex (r = 
-0.33; p <.001) was found.

63%

Connolly et 
al. (2020b)

Study 1a

389

Study 1b

318

Study 1a 

37.0 
(11.7)

Study 1b

35.9 (N/A)

FEEST

Point-light 
displays

Montreal 
Affective Voices

TAS-20
Negative correlations between supramodal ER ability 
and alex (Study 1a: r = -0.18, p = .003; Study 1b: r = 
-0.36, p <.001) were detected.

63%

Di Tella et al. 
(2020) 260 21.23 

(2.06) MPAFC TAS-20
In the regression model, alex (β = -0.22, p = .005), 
among all the predictors, was found to be the only 
significant contributor of ER accuracy.

100%

Hakala et al. 
(2015) 40 28.1 (9.5). Stereoscopic 

photographs TAS-20
Facial expression was significantly associated with 
alex, both for negative, F(2, 3476) = 10.1, p < .001, and 
positive valences, F(2, 3475) = 32.2, p < .001.

63%

Halberstadt 
et al. (2021)

Sample 1 
183

Sample 
2 74

Sample 3 
177

Sample 
4 43

Sample 
1 19.31 
(N/A)

Sample 
2 19.77 
(N/A)

Sample 
3 22.48 
(N/A)

Sample 
4 37.42 
(N/A)

PerCEIVED

Increasingly 
Clear Emotions 
Task

DANVA-2-CF

TAS-20

Performance at the Increasingly Clear Emotions task 
was found to be associated with the DIF subscale of 
the TAS-20 [r(183) = 0.16, p = .03]. No other significant 
correlations were found.

37.5%

Hovey et al. 
(2018)

492 (182 
men; 310 
women)

Men: 23.7 
(3.1)

Women: 
23.0 (3.2)

ERAM TAS-20
A significant association between alex and the audio-
visual ER score was found only in female (r = -0.14, p = 
.01), but not in male (r = -0.11, p = .16) participants.

88%

Hsinga et al. 
(2013) 115 18.95 

(N/A) Emostroop task TAS-20

No significant differences were found between high and 
low alex groups on either reaction time or accuracy in 
classifying emotional faces (angry and sad) [F(1, 113) = 
.10, p = .749; F(1, 113) < .20, p > .60, respectively].

50%
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Jessimer & 
Markham 
(1997)

180 N/A
Chimeric stimuli 
(Pictures of 
Facial Affect)

TAS-20

A significant difference between high and low alex 
groups was found on the ER test [F(1, 34) = 15.24, p < 
.001], with high alex participants showing poorer ER 
than low alex ones.

The high alex group reported a poorer performance on 
all the six basic emotions [happiness, t(34) = 2.45, p < 
.01; surprise, t(34) = 2.57, p < .01; sadness, t(34) = 3.5, 
p < .001; fear, t(34) = 3.5, p < .001; disgust, t(34) = 3.15, 
p < .01; and anger t(34) = 3.06, p < .01] compared to 
low alex participants.

50%

Jongen et al. 
(2014)

40 (20 
alex; 20 
non-alex)

Alex: 26.5 
(7.7) 

Non-alex: 
25.8 (6.7)

FEEL TAS-20
Participants high in alex performed significantly worse 
than individuals low in alex (t = -2.40; p = .022) in the 
facial ER task.

70%

Kafetsios & 
Hess (2019) 108 25.87 

(5.04) ACE TAS-20

Emotion perception bias (perceiving emotions 
additional to those communicated), but not accuracy 
(perceiving the emotions communicated), was 
associated with alex [r(108) = 0.30, p < .01].

Emotion perception bias and accuracy were also 
associated with DIF [r(108) = 0.34, p < .01; r(108) = 
−0.49, p < .001] and DDF [r(108) = 0.26, p < .01; r(108) = 
−0.26, p < .01] scores.

25%

Keightley et 
al. (2006)

60 (30 
younger 
adults; 
30 older 
adults)

Younger 
adults: 
25.7 (5.1)

Older 
adults: 
72.5

(7.8)

JACNeuF TAS-20
In older adults only, a greater performance in the 
recognition of anger faces was associated with lower 
alex scores (β = -0.17, p < .01).

80%

Koelkebeck et 
al. (2015) 42 30.0 (9.5) Noh mask test TAS-26

A significant positive association between alex scores 
and mean reaction times on the ER test was found (r = 
0.32, p = .038).

90%

Kyranides et 
al. (2022) 110 24.9 (2.8) MPAFC TAS-20

Individuals high in alex did not perform worsley in the 
facial ER task (either in accuracy or in response times) 
compared to participants low in alex (p = .58).

63%

Lane et al. 
(1995) 318 N/A Perception of 

Affect Task TAS-20
A significant association was found between higher alex 
levels and lower accuracy rates at the ER task (r = -0.32, 
p < .001).

63%

Lane et al. 
(2000) 379 N/A Perception of 

Affect Task TAS-20 A significant difference between participants high vs. 
low in alex in ER accuracy was found (F = 19.8, p < .001). 75%

Larwood et 
al. (2021) 162 21.5 (1.9) Musical stimuli TAS-20

Alex was not associated with the number of emotion 
words generated (r = -0.05, p = NS), but was related to 
valence-specific affect judgements of music at least for 
the DDF factor (r = -0.19, p < .05). Participants higher in 
alex rated sad, angry, and fearful pieces as more neutral 
in valence and arousal.

100%

Laukka et al. 
(2021)

593 (226 
men; 367 
women)

Men: 23.4 
(3.3)

Women: 
22.9 (3.2)

ERAM TAS-20 A significant negative correlation between overall ER 
accuracy and alex was found (r = -0.19, p < .001). 50%

Lewis et al. 
(2016) 389 37 (11.7) FEEST TAS-20

Facial ER accuracy was negatively associated with alex 
total score (r = -0.32, p < .001), DIF (r = 0.21 p = .004), 
DDF (r = 0.24 p = .01), and EOT (r = 0.36 p < .001) 
subscale scores.

63%

Maiorana et 
al. (2022) 31 32 (11) NimStim Face 

Stimulus Set TAS-20

Mean reaction times correlated with alex in the 
mouth-only (r = 0.48, p = .006), unmasked (r = 0.48, p = 
.007), and eyes-only (r = 0.37, p = .038) conditions. No 
correlation was found in the masked condition (r = 0.08, 
p = .656).

37.5%

Malykhin et 
al. (2023) 140 48.3 

(18.4)
Penn Emotion 
Recognition task TAS-20

Alex negatively correlated with the accurate recognition 
of sad images (r = -0.17, p = .04). This association was 
driven by an increased number of errors when sad 
images were assigned to the neutral (r = 0.20, p = .016) 
and happy (r = 0.16, p = .057) categories.

75%

Table 2. Continued
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Mann et al. 
(1994) 62 31.5 

(10.3)
Pictures of Facial 
Affect TAS-26

Participants high in alex performed less accurately 
overall on the ER test compared to individuals low in 
alex (top third: 25.9 ± 2.6; second third: 27.2 ± 2.2; 
lowest third: 27.7 ± 1.3; Χ2(2) = 7.2, p < .05)

50%

Martingano 
et al. (2022) 1253 27.6 (N/A) FACS-verified TAS-20

No significant associations between the performance 
on the ER test and alex total, DIF, DDF, and EOT scores 
were found (all p-values = NS).

88%

Mayer et al. 
(1990) 139 N/A Pictures of Facial 

Affect TAS-26

Alex was associated with a greater emotional range 
[r(128) = 0.16, p < .05] and a higher perception of 
emotion (generally negative) [r(128) = 0.20, p < .01] in 
response to the emotional stimuli.

50%

McCubbin et 
al. (2014) 96 22.4 

(6.81)
Perception of 
Affect Task TAS-20

A significant association between alex and ER accuracy 
was found [r(88) = -0.34, p = .001]. ER intensity was not 
correlated with alex (r = -0.12, p = NS).

88%

Montebarocci 
et al. (2011) 91 25.3 (4.7) Pictures of Facial 

Affect TAS-20
High alex group obtained a significantly lower ER 
accuracy score than the low alex group [F(1.33) = 4.35, 
p < .05].

90%

Murphy et al. 
(2019) 134 55.0 

(19.5)
Emotion-identity 
recognition task TAS-20

A negative association between alex and the 
performance on the ER task was found (r = -0.21, p < 
.05).

75%

Nook et al. 
(2015)* 82 22.9 

(5.72) NimStim IASLab TAS-20
Higher alex was associated with impaired performance 
for face-face trials [r(35) = 0.34, p = .04] but not for 
face-word trials [r(32) = 0.01, p = .96].

50%

Parker et al. 
(1993)

216 (131 
women; 
85 men)

Women: 
20.6 (2.1)

Men: 21.1 
(1.8)

Photographs 
from Izard TAS-20

A main effect for alex group (low, moderate, high alex) 
was found [F(2,210) = 4.73, p = .010], as well as a 
significant interaction between the alex group and the 
type of emotion [F(8,1680) = 2.16, p = .005]. The low 
alex group reported significantly higher ER total scores 
than the high alex sample.

63%

Parsons et al. 
(2021) 610 32 (4.6)

Infant Facial 
Emotion 
Perception Task

KDEF-dyn 
Database

TAS-20

No significant associations between alex and ratings of 
arousal or valence across the infant emotion categories 
were found (all r < .08), with the only exception of a 
negative correlation between arousal ratings for the 
muted negative faces and EOT scores (r = 0.11, p = 
.009). Conversely, the correlations between alex and 
accuracy for adult faces were significant for the sad (r 
= 0.10, p = .02) and angry faces (r = 0.14, p < .001), and 
the overall accuracy scores (r = 0.09, p = .02). Also, EOT 
scores correlated with accuracy for the sad (r = 0.19, p = 
.0001) and angry faces (r = 0.16, p = .0001), and overall 
accuracy (r = 0.15, p = .001).

63%

Radoš et al. 
(2021) 426 22.5 (4.6) City Infant Faces 

Database TAS-20
Greater total accuracy on the ER test was related to 
lower levels of alex total (r = -0.15, p = .009) and EOT (r 
= -0.19, p = .001) scores. 

63%

Ridout et al. 
(2010)

45 (23 
high EDI; 
22 low 
EDI)

High EDI: 
19.6 (1.7) 

Low EDI: 
19.1 (0.9)

TASIT - Emotion

Evaluation 
TAS-20 A significant negative correlation between ER accuracy 

and alex scores was detected [r(45) = -0.54, p < .001]. 80%

Ridout et al. 
(2021)

Study 1
39

Study 2
38

Study 1: 
19.5 (1.1)

Study 2: 
19.63 
(2.7)

Karolinska and 
Nimstim face 
sets

TASIT

TAS-20 Alex did not predict ER accuracy in both tasks (p > .05). 88%

Rosenberg et 
al. (2020) 49 23.3 (2.8) Pictures of Facial 

Affect

TAS-20

BVAQ

TSIA

The TAS-20 and BVAQ total scores were significantly 
correlated with the priming score for angry faces (r = 
-0.30, p < .05; r = -0.29, p < .05, respectively), whereas 
no significant association emerged between the TSIA 
and any of the emotions. Also, the BVAQ Identifying 
was associated with fearful faces (r = -0.34, p < .05), 
while the TSIA imaginal processes subscale correlated 
with happy faces (r = -0.38, p < .01).

63%

Rus-Calafell 
et al. (2013) 98 32.6 (9.2)

Penn Emotion 
Recognition Test

Virtual Faces

TAS-20

Positive correlations were found between alex and 
committed errors in both presentation conditions 
(static images, r = 0.32, p <.01; virtual reality, r = 0.43, 
p <.01).

75%

Schlegel et al. 
(2019) 70 26.0 (4.9) GERT TAS-20 Accuracy in facial emotion recognition was negatively 

correlated with alex (r = -0.20, p < .01). 63%

Senior et al. 
(2020) 83 19.7 (N/A) Pictures of Facial 

Affect TAS-20 Accuracy in facial ER was negatively correlated with alex 
[r(75) = -0.4, p < .001]. 75%

Table 2. Continued
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(2022), using the Montréal Pain and Affective Face 
Clips (MPAFC), The Awareness of Social Inference 
Test (TASIT), the Penn Emotion Recognition Test-96 
Faces version, the Geneva Emotion Recognition Test, 
and a biological motion task, respectively. 

In contrast, in the study by Halberstadt et al. (2021), 
which used both the Increasingly Clear Emotions task 
and a newly developed instrument (Perceptions of 
Children’s Emotions in Videos, Evolving and Dynamic 
task), only a positive association was found between 
performance on the adult emotion recognition task 
and the DIF subscale of the TAS-20. Conversely, no 
significant association was found between emotion 
recognition accuracy on the infant stimuli and 
alexithymia.

Finally, the study by Swart et al. (2009), using the 
micro expression training tool, found that alexithymic 
participants (BVAQ total score ≥ 26) performed 
significantly worse than non-alexithymic individuals 
(BVAQ total score ≤ 17) in recognizing brief emotional 
expressions.

Only two studies came to the opposite conclusion and 
showed no significant association between alexithymia 
and the accuracy of emotion recognition (Kyranides et 
al., 2022; Ridout et al., 2010). In particular, in contrast 
to Di Tella et al. (2020), the study by Kyranides et al. 
(2022), using the MPAFC, showed that individuals with 
high alexithymia (TAS-20) did not perform worse in 
facial emotion recognition (neither in accuracy nor in 
response times) than participants with low alexithymia. 
In contrast to Ridout et al. (2010), the study by Ridout 
et al. (2021), which used the TASIT, also found that 
the total alexithymia score (TAS-20) did not predict 
emotion recognition accuracy.

Finally, three studies used emotional audio stimuli 

were asked to identify static facial expressions as happy 
or angry and indicate how confident they were in their 
responses, found no significant correlation between 
alexithymia (TAS‐20) and the metacognitive ability 
index. Similarly, in their study, Hsing et al. (2013) 
found no significant differences between high and low 
alexithymia groups (identified as a median split on the 
total TAS-20 score) in either reaction time or accuracy in 
classifying emotional faces (angry and sad; Emostroop 
task). Finally, the studies by Martingano et al. (2022), 
Ridout et al. (2021), Sharpe et al. (2016) and Sunahara 
et al. (2022), which used static stimuli from different 
sets (Facial Action Coding System-verified University 
of California set of Emotion Expressions; Karolinska 
and Nimstim face sets; Binghamton University 3D 
Facial Expression database; Penn Emotion Recognition 
Test, respectively), all found that the total alexithymia 
score (TAS-20) was not significantly associated with 
emotion recognition accuracy. 

Other studies (11 out of 44) used dynamic images 
of emotional facial expressions to assess participants’ 
ability to recognise emotions. Most of these studies (9) 
confirmed the above findings and showed that there 
was a significant relationship between the presence of 
alexithymia and the ability to correctly recognize the 
emotions of others.

In particular, two studies (Hovey et al., 2018; Laukka 
et al., 2021) using a newly developed test (Emotion 
Recognition Assessment in Multiple modalities) found 
a negative correlation between the alexithymia total 
score (TAS-20) and accuracy in emotion recognition, the 
study by Hovey et al. (2018) only in female participants. 
Similar results were obtained in the studies by Di Tella 
et al. (2020), Ridout et al. (2010), Rus-Calafell et 
al. (2013), Schlegel et al. (2019) and Sunahara et al. 

Sharpe et al. 
(2016) 52 22.1 (2.5) BU-3DFE 

database TAS-20 Alex was not a significant predictor of ER accuracy (p > 
.05) in the regression model. 80%

Sunahara et 
al. (2022)

1756 
Biological 
task; 384 
Penn test

Biological 
task: 24.8 
(10.9)

Penn test: 
19.7 (1.8)

Biological 
Motion Task

Penn Emotion 
Recognition Test

TAS-20

Higher alex levels predicted lower ER accuracy on the 
biological motion test (b = -0.07, 95% CI [-0.12, -0.02]), 
but not on the Penn Emotion Recognition test (b = 
-0.04, 95% CI [-0.15, 0.07]).

88%

Swart et al. 
(2009)

34 (16 
alex; 18 
non-alex)

Alex: 20.1 
(1.7)

Non-alex: 
19.3 (1.0)

Micro expression 
training tool

Affective 
Prosody task

BVAQ

Alex participants scored significantly lower on 
recognizing brief emotional expressions [F(1,31) = 9.60, 
p = .004] compared to non-alex individuals.
No difference between alex and non-alex participants 
on accuracy in either the prosody or semantic task was 
found [F(4,29) = 1.77, p = 0.16; F(4,29) = 0.32, p = 0.86, 
respectively].

70%

Taruffi et al. 
(2017) 120 30.4 (9.5) Musical stimuli TAS-20

Only the EOT subscale of the TAS-20 was a significant 
predictor of musical emotion recognition total score (β 
= 0.21, p < .05).

63%

QA (JBI) = Quality Assessment (Joanna Briggs Institute); DANVA2-AF = Diagnostic Analysis of Nonverbal Accuracy FACES 2-Adult Faces; 
TAS = Toronto Alexithymia Scale; TAS DIF = Difficulty Identifying Feelings; TAS DDF = Difficulty Describing Feelings; TAS EOT = Externally 
Oriented Thinking; FEEST = Facial Expressions of Emotion: Stimuli and Tests; MPAFC = Montréal Pain and Affective Face Clips; PerCEIVED = 
Perceptions of Children’s Emotions in Videos, Evolving and Dynamic task; DANVA2-CF = Diagnostic Analysis of Nonverbal Accuracy FACES 
2-Children Faces; ERAM = Emotion Recognition Assessment in Multiple modalities; FEEL = Facially Expressed Emotion Labelling; ACE = 
Assessment of Contextualized Emotions-faces; JACNeuF = Japanese and Caucasian Facial Expressions of Emotions and Neutral Faces; FACS-
verified = Facial Action Coding System–verified University of California set of Emotion Expressions; KDEF = Karolinska Directed Emotional 
Faces; EDI = Eating Disorder Inventory; TASIT = The Awareness of Social Inference Test; BVAQ = Bermond-Vorst Alexithymia Questionnaire; 
TSIA = Toronto Structured Interview for Alexithymia; GERT = Geneva Emotion Recognition Test.
* Only the data from Study 2 were considered, as in Study 1 the total alexithymia score was calculated by summing up solely the subscales 
“identifying emotions” and “describing emotions” of the TAS-26.
Note. Age is expressed in years; NS = not significant.

Table 2. Continued



Marialaura Di Tella et al. On the relationship between alexithymia and social cognition: A systematic review

248 Clinical Neuropsychiatry (2024) 21, 4

2018; Yang et al., 2020). In particular, the study by 
Herrero-Fernández et al. (2022) found that the DDF and 
EOT subscales of the TAS-20 were associated with all 
IRI subscales, while the DIF subscale was associated 
with the Perspective Taking and Personal Distress 
dimensions. Similarly, the study by Lyvers et al. (2018) 
found significant associations between the scores of the 
DIF and DDF subscales of the TAS-20 and the score of 
the Personal Distress subscale of the IRI. In addition, 
similar to the study by Herrero-Fernández et al. (2022), 
significant correlations were found between the EOT 
subscale score of the TAS-20 and all IRI dimensions. 
In contrast, in the study by Yang et al. (2020), only a 
positive association was found between the DIF factor 
of the TAS-20 and the Personal Distress subscale of the 
IRI. 

A similar pattern of results was found in those 
studies that compared alexithymic and non-alexithymic 
participants and found that the former reported 
significantly lower empathy scores than the latter (Alkan 
Härtwig et al., 2020; Gleichgerrcht & Decety, 2013; 
Martínez-Velázquez et al., 2017, 2020; Moriguchi et al., 
2006, 2007; Nam et al., 2020). For example, the study 
by Alkan Härtwig et al. (2020) found that participants 
with high alexithymia (TAS-20 total score > 56; BVAQ; 
OAS) had significantly lower scores on all subscales of 
the IRI, with the sole exception of the Personal Distress 
dimension, on which alexithymic individuals scored 
higher than non-alexithymic individuals (TAS-20 total 
score < 40). Similarly, the study by Nam et al. (2020) 
found significant differences between alexithymic 
(TAS-20 total score ≥ 52) and non-alexithymic (TAS-
20 total score ≤ 51) participants on the IRI Perspective 
Taking and Personal Distress subscales. The study by 
Gleichgerrcht and Decety (2013) also found significant 
differences between physicians with alexithymia (TAS-
20 total score ≥ 61), borderline (TAS-20 total score 
52-60) and without alexithymia (TAS-20 total score ≤ 
51) on the Empathic Concern and Perspective Taking 
dimensions of the IRI. Yet the study by Martínez-
Velázquez et al. (2017) found significant differences 
between the affective (Affective-BVAQ score > 44 and 
Cognitive-BVAQ score ≤ 64), cognitive (Affective-
BVAQ score ≤ 44 and Cognitive-BVAQ score > 64), and 
non-alexithymic (TAS-20 total score ≤ 44, Affective-
BVAQ score ≤ 44, and Cognitive-BVAQ score ≤ 64) 
groups on the Perspective Taking subscale of the 
IRI, particularly between the cognitive and affective 
alexithymic groups. On the Empathic Concern, Personal 
Distress, and Fantasy dimensions of the IRI, the groups 
without alexithymia and with cognitive alexithymia had 
higher scores than the group with affective alexithymia. 
Partially different comparisons were made in the study 
by Martínez-Velázquez et al. (2020), which found that 
the low empathy group (one standard deviation below 
the mean) had significantly higher alexithymia scores 
(TAS-20 total) than the high empathy group (one 
standard deviation above the mean). 

Although most studies found significant 
relationships between alexithymia and empathy as 
measured by the IRI, some studies came to opposite 
conclusions, finding non-significant relationships or 
mixed results (Christensen et al., 2018; Tremblay et 
al., 2021). In particular, the study by Christensen et al. 
(2018) found no significant association between the 
IRI and the TAS-20, while negative correlations were 
found between empathy and alexithymia as measured 
by the BVAQ. Similarly, the study by Tremblay et al. 
(2021) found a non-significant association between 
the total scores for alexithymia (TAS-20) and empathy 
(IRI) in the first sample of participants (aged 18 to 60 

to assess emotion recognition ability and came to quite 
different conclusions (Larwood et al., 2021; Swart et 
al., 2009; Taruffi et al., 2017). In particular, Larwood 
et al.’s (2021) study, which used 10 pieces of music 
representing five emotions (happiness, tenderness, 
anger, fear, and sadness), found that alexithymia 
(TAS-20) was not associated with the number of 
emotion words generated, but with valence-specific 
affect judgements of the music (participants high in 
alexithymia rated sad, angry, and fearful pieces as more 
neutral in terms of valence and arousal). Similarly, 
using the same musical emotion stimuli, the study by 
Taruffi et al. (2017) found that only the EOT subscale 
of the TAS-20 was a significant predictor of musical 
emotion recognition total score. Finally, the study by 
Swart et al. (2009), using the Affective Prosody task, 
found no difference between alexithymic (BVAQ total 
score ≥ 26) and non-alexithymic (BVAQ total score ≤ 
17) participants (BVAQ) in accuracy in the prosody or 
semantic task.

3.5. Empathy and alexithymia
The results of the studies on the relationship between 

alexithymia and empathy are shown in table 3.
 About half of the included studies (31 out of 64) 

used the Interpersonal Reactivity Index (IRI) to assess 
empathy. Most of these studies that used this self-report 
instrument showed significant associations between 
alexithymia and empathy (Di Tella et al., 2020; Dierckx 
et al., 2021; Diotaiuti et al., 2021; Eddy & Hansen, 
2021; Gleichgerrcht & Decety, 2013; Grynberg et al., 
2010; Himichi et al., 2021; Karras et al., 2022; Lee 
et al., 2020; Lyvers et al., 2017, 2020a; Martínez-
Velázquez et al., 2020; Martingano et al., 2022; Patil & 
Silani, 2014a, 2014b; Pellicano et al., 2020; Shalev & 
Uzefovsky, 2020; Sonnby-Borgström, 2009; Y. Zhang 
et al., 2022). In particular, a positive association was 
found between the total score of alexithymia and the 
IRI dimension of Personal Distress, while a negative 
association was found between the IRI dimensions of 
Perspective-Taking and Empathic Concern and the total 
score of alexithymia. In most studies, no significant 
relationship was found between the total score of 
alexithymia and the Fantasy subscale of the IRI (e.g., 
Di Tella et al., 2020; Eddy & Hansen, 2021; Grynberg 
et al., 2010). 

Other studies attempted to shed light on the 
relationship between alexithymia and empathy by 
grouping the subscales of the IRI into two main 
dimensions: affective empathy, which includes 
Empathic Concern and/or Personal Distress, and 
cognitive empathy, which includes Perspective Taking 
and/or Fantasy (Goerlich-Dobre et al., 2015; Hao et 
al., 2020; Lee et al., 2020). In particular, the study by 
Goerlich-Dobre et al. (2015) found that the cognitive 
dimension of alexithymia (BVAQ) was negatively 
associated with both cognitive and affective empathy, 
while the affective dimension of alexithymia was not 
significantly associated with empathy dimensions. 
Similarly, Lee et al. (2020) found a significant 
relationship only between the total score of alexithymia 
(TAS-20) and the cognitive empathy domain of the 
IRI. In contrast, the study by Hao et al. (2020) found 
a positive relationship between the total score of 
alexithymia (TAS-20) and both cognitive and affective 
empathy. 

Other studies only investigated the relationships 
between the IRI dimensions and the TAS-20 subscale 
scores (Herrero-Fernández et al., 2022; Lyvers et al., 
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found no significant relationship between the TAS-26 
and the EES. When examining the different facets of 
alexithymia, Law et al. (2004) reported the presence 
of negative correlations (p-values for significance are 
not available) between the results of the DIF, DDF, and 
EOT subscales of the TAS-20 and the total score of 
the EES. Finally, the study by Moriguchi et al. (2007) 
found that alexithymic participants (SIBIQ total score 
> 47) and participants without alexithymia (SIBIQ total 
score < 25) reported lower empathy scores compared 
to non-alexithymic participants. 

Three studies used a self-report instrument, 
the Toronto Empathy Questionnaire, and showed 
a significant and negative association between 
alexithymia (TAS-20) and empathy total scores 
(Ignatova et al., 2022; Karras et al., 2022; Lyvers et 
al., 2020b). 

Two studies used a self-report instrument, the 
Multi-Dimensional Emotional Empathy Scale to assess 
empathy. In one of these studies (Bogdanov et al., 
2013), no significant relationship was found between 
the total scores of empathy and alexithymia (TAS-20), 
while in the other study (Kamel, 2013) a significant 
and negative relationship was found between the total 
score of empathy and the DDF and EOT subscales of 
the TAS-20.

Five studies used other self-report instruments 
(one specific to each of these studies) to assess 
empathy. Three studies found significant and negative 
correlations between the different empathy scales 
(Empathy Tendency Scale; Single Item Trait Empathy 
Scale; Jefferson Scale of Physicians Empathy) and 
alexithymia (TAS-20) (Aslan et al., 2021; Konrath 
et al., 2018; Morice-Ramat et al., 2018). In contrast, 
the study by Demers and Koven (2015), using the 
Questionnaire Measure of Emotional Empathy, found 
that empathy was only associated with the TAS-20 
DIF and EOT subscales, but not with the total score. A 
different paradigm was used in the fifth study by Saito 
et al. (2016), who employed the Affective Response 
Questionnaire. The authors found that individuals with 
high levels of alexithymia (Galex) were able to make 
significantly more other-oriented affective responses 
(advanced affective empathy) when instructed (as 
opposed to not instructed) to discriminate others from 
themselves.

Finally, three studies used performance-based 
instruments to assess different aspects of empathy. 
In particular, two studies used the Self-Assessment 
Manikin Faces Task (SAM) to assess individual 
affective responses to emotional faces (Gökçen et al., 
2016; Lockwood et al., 2013; W. Zhang et al., 2023). 
Of these two studies, one (Lockwood et al., 2013) 
found a significant and negative correlation between 
the alexithymia total score (TAS-20) and performance 
in the SAM, while the other (Gökçen et al., 2016) 
found no significant association between the TAS-20 
total score and the SAM. The last study by W. Zhang et 
al. (2023), which used a picture-based and a text-based 
pain empathy task, found that alexithymic traits (TAS-
20) were not significantly associated with empathy for 
others’ pain in either condition.

3.6. Quality assessment
The results of the quality assessment (JBI tool) for 

cross-sectional and case-control studies are presented 
in tables 1, 2 and 3, and in Supplementary material 

years), while a significant correlation between these 
two constructs was only found in the second sample of 
young adults.

The second most frequently used self-report 
questionnaire to assess empathy was the Empathy 
Quotient (EQ). Of the 10 studies that assessed 
empathy with the EQ, six found a significant and 
negative relationship between alexithymia (TAS-
20) and empathy (Goerlich et al., 2017; Mensi et al., 
2023; Schimmenti et al., 2019; Shalev & Uzefovsky, 
2020; Senese et al., 2018; Vellante et al., 2013). One 
study only investigated the relationship between 
alexithymia and empathy dimensions (Preti et al., 
2011) and found that the total score of alexithymia 
(TAS-20) was significantly associated with the results 
of the EQ subscales Cognitive Empathy and Emotional 
Reactivity. Finally, three studies compared groups of 
participants based on their alexithymia or empathy 
levels (Gossen et al., 2014; Nam et al., 2020; Swart 
et al., 2009). In particular, the study by Gossen et al. 
(2014) found higher scores for alexithymia (TAS-20) in 
the high empathy group (EQ total score ≥ 50) compared 
to the low empathy group (EQ total score < 30). The 
studies by Swart et al. (2009) and Nam et al. (2020) also 
found that alexithymic individuals (BVAQ total score 
≥ 26 and TAS-20 total score ≥ 52, respectively) had 
lower empathy scores than non-alexithymic individuals 
(BVAQ total score ≤ 17 and TAS-20 total score ≤ 51, 
respectively). 

Another frequently used self-report instrument 
in the studies included in the present systematic 
review (7 out of 64 studies) was the Questionnaire of 
Cognitive and Affective Empathy (QCAE). Using this 
instrument, the majority of included studies showed 
the presence of significant and negative associations 
between alexithymia (TAS-20) and empathy total 
scores (Colombarolli et al., 2019; Di Girolamo et 
al., 2019; Li et al., 2023; MacDonald & Price, 2017; 
Shah et al., 2019; Yang et al., 2022). With regard to 
the QCAE dimensions, alexithymia was found to be 
negatively associated with cognitive empathy, while 
no significant associations were found between the 
affective component of the QCAE and the total score of 
alexithymia (Di Girolamo et al., 2019; Li et al., 2023; 
MacDonald & Price, 2017; Stinson et al., 2022). Other 
results were obtained by Colombarolli et al. (2019) and 
Shah et al. (2019), who found a significant association 
between alexithymia (TAS-20) and the two empathy 
dimensions of the QCAE. 

Another self-report instrument used in four studies 
included in this systematic review was the Basic 
Empathy Scale (BES). Three studies showed that 
the alexithymia total score (TAS-20) was negatively 
related to the Cognitive Empathy subscale of the BES, 
but not to the affective dimension (Al Aïn et al., 2013; 
Carré et al., 2013; Riccio et al., 2020). The fourth 
study found that the cognitive component of empathy 
was associated with all aspects of alexithymia, while 
affective empathy correlated only with the EOT 
subscale of the TAS-20 (Jonason & Krause, 2013).

Similar to the BES, the Emotional Empathy Scale 
(EES), a self-report instrument, was used in four studies 
(Christensen et al., 2018; Law et al., 2004; Mayer et al., 
1990; Moriguchi et al., 2007). In particular, the study 
by Christensen et al. (2018) found that the EES was 
negatively associated with alexithymia as measured by 
the BVAQ, while no significant relationship was found 
between the EES and the TAS-20. The same pattern 
of results was found by Mayer et al. (1990), who 
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Table 3. Summary of the selected studies concerning the association between alexithymia (Alex) and empathy

Authors 
(year) Participants Measures Main results (Empathy and Alex) QA 

(JBI)
N Age Empathy Alex

Al Aïn et al. 
(2013) 107 23.9 (3.4) BES TAS-20

Empathy total score was negatively associated with 
alex total score (r = -0.28, p < .0.5). 

The following additional results were detected:

TAS-20 DIF and BES total (r = 0.02, p = NS), affective 
(r = -0.17, p < .0.5), and cognitive (r = 0.13, p = NS).

TAS-20 DDF and BES total (r = -0.33, p < .0.5), 
affective (r = -0.39, p < .0.5), and cognitive (r = -0.20, 
p < .0.5).

TAS-20 EOT and BES total (r = -0.33, p < .0.5), 
affective (r = -0.38, p < .0.5), and cognitive (r = -0.21, 
p < .0.5).

50%

Alkan 
Härtwig et al. 
(2020)

34 (24 
alex; 26 
non-alex)

Alex: 35.0 
(10.5)

Non-alex: 
34.7 
(10.1)

IRI

Multifaceted 
Empathy 
Task

TAS-20 

BVAQ 

OAS

High alex participants reported significantly lower 
scores on empathy subscales of the IRI [Fantasy t(48) 
= -2.93, p = .011; Empathy t(48) = -3.24, p < .001; 
Perspective taking t(48) = -2.69, p = .047; Personal 
distress t(48) = 2.64 p = .045; Competence t(48) = 
-0.75, p = .456]. Moreover, high alex participants 
presented significantly lower emotional empathy 
than the controls, as shown in the main effect of 
group in ANOVA [F(1,46) = 8.25, p = .006] and in post 
hoc t-tests of Empathy-condition [t(48) = −2.59; p = 
.012]. 

80%

Aslan et al. 
(2021) 376 20.9 (1.9)

Empathy 
Tendency 
Scale

TAS-20 Empathy was negatively associated with alex (r = 
-0.34, p < .001). 63%

Bogdanov et 
al. (2013) 21 N/A

Multidi-
mensional 
Emotional 
Empathy 
Scale

TAS-20 No significant relationship between empathy and 
alex was found (no data available). 63%

Carré et al. 
(2013) 370 26.1 

(12.4) BES TAS-20

No correlations between the BES-Affective and TAS-
20 scores were found (all p = NS). Cognitive Empathy 
subscale correlated with TAS-20 total (r = -0.17, p < 
.05), DIF (r = -0.18, p < .05), and DDF (r = -0.21, p < 
.05) scores.

75%

Christensen 
et al. (2018)

40 (20 
dancers; 
20 non-
dancers)

Dancers: 
25.4 (4.6)

Non-
dancer: 
24.3 (5 
3.9)

IRI 

EES

TAS-20

BVAQ 

No significant association between the IRI and TAS-
20 and the EE and TAS-20 total scores was found (all 
p = NS). The IRI and EE total scores were negatively 
associated with the BVAQ total score (IRI, r = -0.35, p 
< .05; EE, r = -0.51, p < .001).

70%

Colombarolli 
et al. (2019) 850 31 (10.8) QCAE TAS-20

Significant associations between alex and the 
following empathy scores were found: QCAE-
Perspective taking: r = −0.27, p < .001; QCAE-Online 
simulation: r = -0.35, p < .001; QCAE-Proximal 
Responsivity: r = -0.09, p < .01; QCAE-Peripheral 
Responsivity: r = -0.16, p < .001; QCAE-Cognitive 
Empathy: r = -0.38, p < .001; QCAE-Total: r = -0.30, 
p < .001); QCAE-Emotion contagion: r = 0.22, p < 
.001). Significant associations between the TAS-20 
subscale and QCAE subscale scores were found 
(all correlation results are not shown for space 
reasons.).

88%

Demers & 
Koven (2015) 86 18.9 (1.1) QMEE TAS-20

Empathy was associated with two alex subscale 
scores (TAS-20 DIF: r = 0.27, p < .05; TAS-20 EOT: r = 
-0.41, p < .005).

75%
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Di Girolamo 
et al. (2019) 285 26.4 (7.0) QCAE TAS-20

Empathy total score was significantly associated 
with alex total (r = -0.27, p < .01), DDF (r = -0.22, p 
< .05), and EOT (r = -0.43, p < .01) scores. Cognitive 
empathy was significantly associated with alex total 
(r = -0.35, p < .01), DDF (r = -0.25, p < .01), and EOT 
(r = -0.43, p < .01) scores. Affective empathy was 
significantly associated only with EOT scores (r = 
-0.26, p < .01).

88%

Di Tella et al. 
(2020) 260 21.2 (2.1) IRI TAS-20

Alex was positively correlated with the Personal 
Distress subscale (r = 0.39, p < .01) and negatively 
correlated with the Perspective-Taking subscale (r = 
-0.35, p < .01) of the IRI. Results of the hierarchical 
regressions showed a significant predictive role of 
alex for all the IRI subscales (all p < .05).

100%

Dierckx et al. 
(2021)

506 (271 
Black 
sample; 
235 
Muslim 
sample)

Black 
sample: 
27.9 
(8.50)

Muslim 
sample:

27.2 
(8.50)

IRI TAS-20

Empathy (Empathic Concern and Perspective Taking 
dimensions) was negatively associated with alex 
in both Black and Muslim samples (Black sample: 
Empathic Concern, r = -0.25, p < .001; Perspective 
Taking, r = -0.30, p < .001. Muslim sample: Empathic 
concern, r = -0.28, p < .001; Perspective Taking: r = 
-0.43, p < .001).

60%

Diotaiuti et 
al. (2021) 300 22 (2.6) IRI TAS-20

 A significant correlation was found between IRI total 
and TAS-20 subscale scores (DIF, r = -0.19, p < .01; 
DDF, r = -0.11, p < .05; EOT, r = -0.48, p < .01).
The TAS-20 total score was significantly correlated 
with the IRI Perspective Taking (r = -0.22, p < .01), 
Personal Distress (r = 0.35, p < .01), and Empathic 
Concern (r = -0.28, p < .05) subscale scores. 
Significant correlations also emerged between the 
DIF subscale and the IRI Personal Distress (r = -0.42, 
p < .01), Empathic Concern (r = -0.11, p < .05), and 
Fantasy (r = -0.23, p < .01) subscale scores and 
between the DDF and Personal Distress (r = -0.28, p 
< .01).
The TAS-20 EOT subscale was significantly associated 
with the IRI Perspective Taking (r = -0.46, p < .01), 
Empathic Concern (r = -0.37, p < .05), and Fantasy (r 
= -0.32, p < .01) subscale scores.

50%

Eddy & 
Hansen 
(2021)

297 19.2 (1.2) IRI TAS-20

Alex was associated with Perspective Taking (r = 
-0.33, p < .0001), Empathic Concern (r = -0.30, p < 
.0001), and Personal Distress (r = 0.21, p < .0001) 
subscales of the IRI.

50%

Gleichgerrcht 
& Decety 
(2013)

7584 44.6 
(12.1) IRI TAS-20

Significant differences were found between 
physicians with alex, borderline and without alex on 
the Empathic Concern (F(2,1878) = 4.62, p < .01, d 
= .15), Personal Distress (F(2,1878) = 36.2, p < .001, 
d = .39), and Perspective Taking (F(2,1878) = 48.9, 
p < .001, d = .46), with alex participants showing 
less empathic skills than non-alex ones. Moreover, 
alex was associated with all empathy subscales 
(Empathic Concern: r = 0.21, p <.001; Perspective 
Taking: r = 0.23, p < .001; Personal Distress, r = 0.30, 
p < .001).

88%

Goerlich et 
al. (2017) 45 24.1 (3.2) EQ TAS-20

Alex total score was negatively correlated with 
EQ total (r = -0.74, p < 0.001) and subscale scores 
(Cognitive empathy: r = -0.74; Emotional empathy: 
r = -0.66; Social empathy: r = -0.72; all p < .001). 
Significant associations were also found between the 
EQ total and the three subscales of the TAS-20 (DIF: r 
= -0.57; DDF: r = -0.69; EOT: r = -0.51; all p < .001).

88%

Table 3. Continued
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Goerlich-
Dobre et al. 
(2015)

125 (70 
women; 
55 men)

Women: 
25.2 (5.6)

Men: 
25.6 (5.6)

IRI BVAQ

The cognitive dimension of alex was associated with 
both cognitive (Perspective Taking and Fantasy) 
(women: r = -0.75, p < .001; men: r = −0.59, p < 
.001) and affective (Empathic Concern and Personal 
Distress) empathy (women: r = -0.68, p < .001; men: 
r = -0.43, p < .001). The affective alex dimension 
was not significantly related to either empathy 
dimension, neither in women nor in men (p = NS).

88%

Gökçen et al. 
(2016) 121 18.4 (1.9)

Self-
Assessment 
Manikin 
Faces Task

TAS-20
A not significant association was found between alex 
and affective empathy performance (r = -0.11, p = 
0.249).

88%

Gossen et al. 
(2014)

35 (15 
high-EQ; 

20 low-
EQ) 

High-EQ: 
23.5 (2.3)

Low-EQ: 
24.7 (6.0) 

EQ TAS-20

Significant differences were found in the TAS-20 total 
score between the high and low empathy groups, 
with the former reporting lower levels of alex than 
the latter (31.5 ± 10.7 vs. 49.2 ± 8.9, p < .0001, η2 = 
0.46).

80%

Grynberg et 
al. (2010) 645 21.2 (3.0) IRI TAS-20

Alex total was associated with Personal Distress (r 
= 0.25, p < .001), Empathic Concern (r = -0.18, p < 
.001), and Perspective Taking (r = -0.28, p < .001) 
subscales. 
Significant correlations also emerged between the 
DIF subscale and the IRI Personal Distress (r = 0.32, 
p < .001), Perspective Taking (r = -0.14, p < .001), 
and Fantasy (r = 0.12, p < .01) subscale scores and 
between the DDF and both Personal Distress (r = 
0.22, p < .01) and Perspective Taking (r = -0.18, p < 
.001).
The TAS-20 EOT subscale was significantly associated 
with the IRI Perspective Taking (r = -0.37, p < .001), 
Empathic Concern (r = -0.24, p < .001), and Fantasy 
(r = -0.21, p < .001) subscale scores.

75%

Hao et al. 
(2020) 674 20 (1.2) IRI TAS-20

A positive association was found between alex and 
both cognitive (Perspective Taking) (r = 0.09, p < .05) 
and affective (Empathic Concern) empathy (r = 0.09, 
p < .05).

88%

Herrero-
Fernández et 
al. (2022)

395 36.3 
(12.5) IRI TAS-20

The DDF subscale of TAS-20 was associated with all 
the IRI subscales (Perspective Taking: r = -0.13, p < 
.01; Fantasy: r = 0.12, p < .05; Empathic Concern: r 
= 0.15, p < .01; Personal Distress: r = 0.45, p < .001); 
the DIF subscale was associated with Perspective 
Taking (r = -0.20, p < .001) and Personal Distress (r 
= 0.31, p < .001); the EOT subscale was associated 
with all the IRI subscales (Perspective Taking: r = 
-0.51, p < .001; Fantasy: r = -0.30, p < .001; Empathic 
Concern: r = -0.28, p < .001; Personal Distress: r = 
0.18, p < .001).

75%

Himichi et al. 
(2021) 516 39.5 

(11.1) IRI TAS-20

Alex was associated with the Personal Distress (r 
= 0.44, p < .001), Empathic Concern (r = -0.28, p < 
.001), Perspective Taking (r = -0.09, p < .05), and 
Fantasy (r = 0.08, p < .10) subscales of the IRI.

88%

Ignatova et 
al. (2022) 210 25 (3.0) TEQ TAS-20 A negative association between alex and empathy 

total scores (r = -0.18, p < .05) was found. 63%

Jonason 
& Krause 
(2013)

320 24.2 (7.3) BES TAS-20

The cognitive component of empathy was associated 
with all facets of alex (DDF: r = -0.32, p < .01; DIF: r = 
-0.21, p < .01; EOT: r = -0.46, p < .01), while affective 
empathy correlated only with the EOT subscale of 
the TAS-20 (r = -0.46, p < .01).

50%

Kamel (2013) 332 34.7 
(12.0) MDEES TAS-20

Significant associations were found between 
empathy total and TAS-20 DDF (r = -0.06, p < .05) 
and EOT (r = -0.20, p < .05) subscale scores.

63%

Karras et al. 
(2022) 550 40.3 

(15.5)

TEQ

IRI
TAS-20

Alex total score was significantly associated with 
the TEQ total score (r = -0.13, p < .01) and the 
Perspective Taking (r = -0.30, p < .001) and Personal 
Distress (r = 0.32, p < .001) subscale scores of the IRI.

100%

Table 3. Continued
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Konrath et al. 
(2018) 270 33.5 

(11.6) SITES TAS-20 

Higher empathy scores were associated with lower 
scores on alex [TAS-20 total: r(270) = -.25, p < .001; 
DIF: r(270) = -.19, p = .002; DDF: r(270) = -.22, p < 
.001; EOT: r(270) = -.25, p < .001].

75%

 Law et al. 
(2004) 418 N/A EES TAS-20

The following associations between the TAS-20 DIF, 
DDF, and EOT subscale scores and the EES total score 
were detected: r = -0.09, r = -0.04, r = -0.40 (p-values 
are not available), respectively.

75%

Lee et al. 
(2020) 200 23.1 (2.7) IRI TAS-20

A significant association between alexithymia 
total score and the cognitive empathy domain 
(Perspective Taking and Fantasy subscales) of the 
IRI was found (r = -0.22, p < .01). Cognitive empathy 
was also significantly correlated with the DDF (r = 
-0.19, p < .01) and EOT (r = -0.24, p < .01) subscales 
of the TAS-20. 

88%

Li et al. 
(2023) 142 21.7 (2.3) QCAE TAS-20

A significant association was found between the 
alex total score and the QCAE Cognitive empathy 
subscale score (r = -0.44, p < .001), whereas no 
significant correlation was detected between the 
former and the QCAE Affective empathy subscale (r 
= 0.18, p = NS).

88%

Lockwood et 
al. (2013) 110 21.9 (3.7)

Self-
assessment 
manikin 
faces task

TAS-20
A significant and negative association was found 
between the alex total score and the performance 
on the empathy task (r = -0.25, p < .05).

75%

Lyvers et al. 
(2017) 102 22.2 

(N/A) IRI TAS-20

Significant associations were found between alex 
total score and the Perspective Taking (r = -0.40, p 
< .001), Empathic Concern (r = -0.38, p < .001), and 
Personal Distress (r = 0.31, p < .01) subscale scores 
of the IRI.
Significant correlations also emerged between 
the TAS-20 DIF and DDF subscales and the IRI 
Personal Distress (r = 0.27, p < .01; r = 0.25, p < .05), 
Perspective Taking (r = -0.23, p < .05; r = -0.36, p < 
.001), and Empathic Concern (r = -0.22, p < .05; r = 
-0.34, p < .001) subscale scores.
The TAS-20 EOT subscale was significantly correlated 
with all the IRI subscales: Perspective Taking (r = 
-0.40, p < .001), Fantasy (r = -0.32, p < .01), Empathic 
Concern (r = -0.37, p < .001), and Personal Distress (r 
= 0.21, p < .05).

88%

Lyvers et al. 
(2018) 161 22.6 (7.2) IRI TAS-20

Significant associations were found between the 
TAS-20 DIF, DDF, and EOT subscales and the Personal 
Distress subscale of the IRI (r = 0.31, p < .001; r 
= 0.20, p < .05; r = 0.22, p < .01, respectively). In 
addition, significant correlations were detected 
between the EOT subscale score and the Perspective 
Taking (r = -0.30, p < .001), Fantasy (r = -0.29, p < 
.001), and Empathic Concern (r = -0.36, p < .001) 
subscale scores. 

88%

Lyvers et al. 
(2020a) 205 N/A IRI TAS-20 No significant association was found between alex 

and empathy total scores (r = -0.03, p = NS). 100%

Lyvers et al. 
(2020b) 253 21.6 (3.4) TEQ TAS-20

A significant and negative correlation was detected 
between alex and empathy total scores (r = -0.40, p 
< .01).

88%

MacDonald 
& Price 
(2017)

616 19.2 (1.4) QCAE TAS-20

A significant and negative association was found 
between the TAS-20 total score and the QCAE 
Cognitive empathy subscale score (r = -0.31, p 
< .001), whereas no significant correlation was 
detected between the former and the QCAE 
Affective empathy subscale (r = -0.01, p = NS).

100%
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Martínez-
Velázquez et 
al. (2017)

49 (19 
non-
alex; 14 
affective 
alex; 19 
cognitive 
alex)

Non-
alex:22.4 
(2.7) 

Affective 
alex: 22.1 
(1.8)

Cognitive 
alex: 21.0 
(1.6)

IRI TAS-20 
BVAQ

Significant differences between the affective, 
cognitive, and non- alex groups were found on the 
cognitive sub-score (Perspective Taking) of the IRI 
[F(2,46) = 8.39, p < .001, η2 = 0.27], particularly 
between cognitive and affective alex groups (p 
<.001). The affective sub-score (Fantasy, Empathic 
Concern, and Personal Distress) of the IRI [F(2,46) = 
4.99, p < .011, η2 = 0.18] characterized the affective 
alex group: non-alex and cognitive alex groups 
reported greater scores than affective alex sample 
(p = .036). 

80%

Martínez-
Velázquez et 
al. (2020)

60 (31 
women; 
29 men)

Women: 
20.9 (1.8)

Men: 
21.1 (2.4) 

IRI TAS-20

The low-empathy group reported significantly higher 
alex total scores than the high-empathy group [t(58) 
= -4.94, p ≤ .001, d = -1.27]. Additionally, a negative 
correlation was observed between the IRI and TAS-
20 total scores [r(58) = -0.58, p ≤ .001]. 

60%

Martingano 
et al. (2022) 1253 27.6 

(N/A) IRI TAS-20

Alex total score was significantly associated with 
the Perspective Taking (r = -0.25, p < .01), Empathic 
Concern (r = -0.29, p < .01), and Personal Distress (r 
= 0.35, p < .01) subscale scores of the IRI.
Significant correlations were also found between the 
DIF subscale and the Perspective Taking (r = -.26, p < 
.01), Empathic Concern (r = -0.14, p < .01), Fantasy (r 
= -0.14, p < .01), and Personal Distress (r = 0.37, p < 
.01) subscales.
The DDF facet was significantly related to the 
Perspective Taking (r = -.14, p < .01) and Personal 
Distress (r = 0.30, p < .01) subscales.
Significant correlations were found between the EOT 
subscale and the Perspective Taking (r = -.23, p < 
.01), Empathic Concern (r = -0.39, p < .01), Fantasy (r 
= -0.24, p < .01), and Personal Distress (r = 0.06, p < 
.05) subscales.

88%

Mayer et al. 
(1990) 139 N/A EES TAS-26 No significant association between alex and 

empathy total scores were found (r = 0.01, p = NS). 50%

Mensi et al. 
(2023)

58 
families N/A EQ TAS-20

Alex total score was negatively associated with the 
EQ total score in both fathers (r = -0.41, p = .003) 
and mothers (r = -0.29, p = .039) of children with 
autism spectrum disorders.

63%

Morice-
Ramat et al. 
(2018)

137 26.5 (1.3) JSPE TAS-20 A negative correlation between alex and empathy 
total scores was found [r(135) = -0.38, p < .001]. 63%

Moriguchi et 
al. (2006)

30 (14 
non-
alex;16 
alex)

Total: 
20.4 (0.9)

Non-alex: 
20.8 (0.9) 

Alex: 20.2 
(1.0)

IRI TAS-20 
SIBIQ

Alex participants reported significantly lower scores 
on the Perspective Taking (14.6 ± 3.5 vs. 18.5 ± 4.7, 
t = 2.64, p = .014) and Empathic Concern (16.1 ± 5.0 
vs. 20.2 ± 3.7, t = 2.59, p = .015) subscales, while 
they reported higher scores on the Personal Distress 
(15.6 ± 4.1 vs. 12.2 ± 3.8, t = -2.37, p = .025) subscale 
of the IRI compared to non-alex individuals.

80%

Moriguchi et 
al. (2007)

30 (14 
non-
alex;16 
alex)

Total: 
20.4 (0.9) 

Non-alex: 
20.8 (0.9) 

Alex: 20.2 
(1.0)

EES

IRI

TAS-20 
SIBIQ

Participants high in alex reported significantly lower 
scores on the Perspective Taking (14.6 ± 3.4 vs. 18.5 
± 4.9, t = 2.61, p < .05) and Empathic Concern (16.1 
± 4.9 vs. 20.0 ± 3.7, t = 2.48, p < .05) subscales of 
the IRI and on the Warmth subscale of the EES (49.2 
± 7.9 vs. 58.0 ± 3.2, t = 3.93, p < .05) compared to 
non-alex individuals. Conversely, alex participants 
reported higher scores, compared to non-alex ones, 
on the Personal Distress (15.8 ± 4.1 vs. 12.5 ± 3.7, t = 
-2.31, p < .05) subscale of the IRI.

80%
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Nam et al. 
(2020)

200 (129 
non-
alex;71 
alex)

Non-alex: 
23.3 (2.6) 

Alex: 22.7 
(2.7)

EQ

IRI
TAS-20

Participants high in alex reported significantly 
different scores on the Perspective Taking (17.93 ± 
3.75 vs. 19.13 ± 4.11, t = 4.16, p = .043, η2 = .02) and 
Personal distress (16.21 ± 4.80 vs. 12.56 ± 5.54, t = 
21.84, p <.001, η2 = .10) subscales of the IRI. Also, 
alex participants showed significantly lower scores 
on the Perception and expression of emotion (34.90 
± 5.06 vs. 38.56 ± 3.99, t = 31.64, p <.001, η2 = .14), 
Integrate emotion to facilitate thought (35.15 ± 
5.22 vs. 36.87 ± 4.71, t = 5.61, p = .019, η2 = .03), 
Use of emotions (33.86 ± 4.32 vs. 35.26 ± 3.84, t = 
5.53, p = .020, η2 = .03), and Regulation of emotions 
(31.46 ± 5.47 vs. 34.26 ± 5.21, t = 12.74, p <.001, 
η2 = .06) subscales of the EQ compared to non-alex 
individuals.

Significant associations between the TAS-20 subscale 
and both the IRI and EQ subscale scores were found 
(all correlation results are not shown for space 
reasons).

80%

Patil & Silani 
(2014a) 295 25.0 

(N/A) IRI TAS-20

Alex total score was associated with reduced scores 
on the Empathic Concern (odds ratio = 0.9704, 95% 
CI [0.95, 0.99]) and Perspective Taking (odds ratio 
= 0.9724, 95% CI [0.95, 0.99]), as well as increased 
scores on the Personal Distress (odds ratio = 1.0434, 
95% CI [1.03,1.07]) subscales of the IRI.

100%

Patil & Silani 
(2014b) 331 24.1 (5.5) IRI TAS-20

Alex total score was associated with higher 
likelihood of reporting both lower scores on the 
Perspective Taking (odds ratio = 0.982, 95% CI 
[0.96,1.00]) and Empathic Concern (odds ratio = 
0.979, 95% CI [0.96,1.00]), as well as higher scores 
on the Personal Distress (odds ratio = 1.051, 95% CI 
[1.03,1.07]) subscales of the IRI.

100%

Pellicano et 
al. (2020) 34 23.4 (2.7) IRI TAS-20

Significant associations were found only between 
the IRI Personal Distress subscale and the TAS-20 
total (r = 0.70, p < .001), DIF (r = 0.55, p < .001), and 
DDF (r = 0.61, p < .001) scores.

75%

Preti et al. 
(2011) 256 24 (4.5) EQ TAS-20

Alex total score was significantly associated with 
the EQ Cognitive Empathy (r = -0.20, p < .01) and 
Emotional Reactivity (r = -0.51, p < .001) subscale 
scores.

50%

Riccio et al. 
(2020) 391 20.4 (4.9) BES TAS-20

A significant association between alexithymia total 
score and the BES Cognitive empathy subscale score 
(r = -0.39, p < .001) was found.

63%

Saito et al. 
(2016) 78 20.5 (1.4)

Affective re-
sponse que-
stionnaire

Galex

High alex individuals were able to provide 
significantly higher other-oriented affective 
responses (advanced affective empathy) when they 
had (vs. had not) been instructed to distinguish 
others from themselves (β = 0.36, p = .02).

63%

Schimmenti 
et al. (2019) 799 35.8 

(11.0) EQ TAS-20

Alex total score was significantly associated with the 
EQ total (r = -0.36, p < .01) and subscale (Cognitive 
Empathy: r = -0.15, p < .01; Emotional Reactivity: r = 
-0.37, p < .001; Social Skills: r = -0.39, p < .01) scores.

Significant associations were also detected between 
the TAS-20 DIF, DDF, and EOT subscales and the EQ 
total (r = -0.29, p < .01; r = -0.24, p < .01; r = -0.24, p 
< .01) and subscale (Cognitive Empathy: r = -0.12, p 
< .01; r = -0.08, p < .05; r = -0.11, p < .01. Emotional 
Reactivity: r = -0.26, p < .001; r = -0.24, p < .001; r 
= -0.27, p < .001. Social Skills: r = -0.33, p < .01; r = 
-0.30, p < .01; r = -0.20, p < .01) scores.

88%

Senese et al. 
(2018) 633 24.3 (5.9) EQ TAS-20

Alex total score was significantly associated with the 
EQ total (r = -0.31, p < .001) and subscale (Cognitive 
Empathy: r = -0.13, p < .01; Emotional Reactivity: 
r = -0.16, p < .001; Social Skills: r = -0.36, p < .001) 
scores.

88%

Table 3. Continued
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Shah (2019) 306 34.0 
(11.9) QCAE TAS-20

Significant and negative associations were found 
between alex total score and the QCAE total (r = 
-0.39, p < .001) and subscale (Cognitive: r = -0.44, p < 
.001; Affective: r = -0.19, p < .01) scores.

50%

Shalev & 
Uzefovsky 
(2020)

671 24.5 (2.5)
EQ 

IRI
TAS-20

Significant and negative associations were detected 
between alex total score and both the EQ (r = -0.49, 
p < .001) and IRI (r = -0.17, p < .001) total scores.

100%

Sonnby-
Borgström 
(2009)

102 24 (N/A) IRI TAS-20

Negative associations were found between alex 
total score and the following IRI subscale scores: 
Perspective Taking (r = -0.25, p < .05), Fantasy (r = 
-0.20, p < .05), and Empathic Concern (r = -0.20, p < 
.05).

63%

Stinson et al. 
(2022) 824 N/A QCAE TAS-20 

Negative associations were detected between alex 
total score and the following empathy scores: QCAE-
Cognitive Empathy (r = -0.38, p < .001) and QCAE-
Responsiveness to Others (r = -0.15, p < .001).

88%

Swart et al. 
(2009)

34 (18 
non-alex; 
16 alex)

Non-alex: 
19.3 (1.0)

Alex: 20.1 
(1.7)

EQ BVAQ
Alex individuals reported lower empathy scores than 
non-alex ones [34.2 ± 14.5 vs. 45.7 ± 10.1, F(1,32) = 
7.31, p < .01].

70%

Tremblay et 
al. (2021)

Study 1: 
59

Study 2: 
56

Study 1: 
25.7 (9.1)

Study 2: 
22.1 (3.5)

IRI TAS-20

A non-significant association was found between 
alex and empathy scores (r = -0.15, p > .05) in the 
first sample of participants (aged between 18 and 
60), while a significant correlation between these 
two constructs was detected (r = -0.37, p < .01) in 
the second sample of young adults only.

63%

Vellante et al. 
(2013) 200 24.1 (2.8) EQ TAS-20 A negative association was detected between alex 

and empathy (r = -0.41, p < .001). 63%

Yang et al. 
(2020) 820 20.0 (1.3) IRI TAS-20

Positive edges (network analysis approach) were 
found only between the DIF subscale of the TAS-20 
and the Personal Distress subscale of the IRI.

50%

Yang et al. 
(2022) 114 20.2 (0.2) QCAE TAS-20 Alex total score was significantly associated with 

empathy total score (r = 0.30, p < .01). 75%

Zhang W. et 
al. (2023) 100 20.5 (2.3)

Picture-
based 
and text-
based pain 
empathy task

TAS-20 Alex was not significantly associated with empathy 
for others’ pain in either condition (p > .05). 88%

Zhang Y. et 
al. (2022) 888 21.1 (1.6) IRI TAS-20 A significant association was found between alex 

total and empathy total scores (r = -0.34, p < .01). 88%

QA (JBI) = Quality Assessment (Joanna Briggs Institute); BES = Basic Empathy Scale; TAS-20 = Toronto Alexithymia Scale; TAS- 20 DIF = 
Difficulty Identifying Feelings; TAS-20 DDF = Difficulty Describing Feelings; TAS-20 EOT = Externally Oriented Thinking; IRI = Interpersonal 
Reactivity Scale; OAS = Observer Alexithymia Scale; BVAQ = Bermond Vorst Alexithymia Scale; EES = Emotional Empathy Scale; QCAE = 
Questionnaire for Cognitive and Affective Empathy; QMEE = Questionnaire Measure of Emotional Empathy; EQ = Empathy Quotient; MDEES 
= Multidimensional Emotional Empathy Scale; TEQ = Toronto Empathy Questionnaire; SITES = Single Item Trait Empathy Scale; JSPE = 
Jefferson Scale of Physicians Empathy; Galex = Gotow Alexithymia Questionnaire.
 Note. Age is expressed in years; NS = not significant.

Table 3. Continued
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with normal to high ToM abilities. However, it is 
worth noting that these psychometric criticisms are in 
contrast to the fact that the National Institute of Mental 
Health (NIMH) Research Domain Criteria (RDoC) 
lists the RMET as one of the two recommended tests 
for measuring individual differences in “understanding 
mental states” (NIMH, 2016).

Given the conflicting claims about the 
appropriateness or otherwise of using the RMET to 
measure ToM, we suggest that future work interested 
in analysing the relationship between alexithymia and 
ToM should use the RMET at least in conjunction with 
other ToM tasks, especially tasks that meet stringent 
criteria, such as those proposed by Quesque and 
Rossetti (2020), i.e., the success of the task must be 
attributable with certainty to mental state ascription and 
to the ability to distinguish between one's own mental 
states and the mental states of others. Tasks that seem 
to adequately fulfil these two criteria are the MASC 
(Dziobek et al., 2006) and the Strange Stories (Happé 
et al., 1999).

The studies that investigated the relationship between 
emotion recognition or empathy and alexithymia came 
to more consistent results.

Specifically, with regard to the relationship between 
alexithymia and emotion recognition, the majority of 
included studies that used static or dynamic images 
of emotional facial expressions showed a negative 
relationship between the ability to recognise others’ 
emotions and alexithymia, which is consistent with 
the findings of Grynberg et al. (2012). Only 8 studies 
(out of 44) found no significant relationship between 
alexithymia and performance on facial emotion 
recognition tasks (e.g., Bègue et al., 2019; Hsing 
et al., 2013; Kyranides et al., 2022). One possible 
explanation for these contrasting results could lie in the 
use of heterogeneous instruments to assess the ability to 
recognise emotions. Namely, while similar self-report 
instruments were used to assess alexithymia (e.g., 
TAS-20 or BVAQ), different instruments were used 
to assess emotion recognition, which may have led to 
some inconsistent results. The use of such different 
tasks (which in many cases were designed ad hoc by 
the authors) may also make it difficult to compare 
results between studies. To overcome this problem, 
future research should make greater use of standardised 
and ecological tasks (e.g., based on dynamic images 
of emotional facial expressions) that can reflect the 
characteristics of social interactions that individuals 
have in their interpersonal context.

Finally, regarding the relationship between 
alexithymia and empathy, the results of the selected 
studies showed that alexithymia appears to be 
negatively associated with empathy, regardless of which 
instrument was used to assess these two constructs. 

Some differences emerged in the studies that 
investigated the specific relationship between 
alexithymia and the affective and cognitive components 
of empathy (e.g., Di Girolamo et al., 2019; Li et al., 
2023). In most cases, significant correlations were only 
found between alexithymia and the cognitive dimension 
of empathy.

Although cognitive and affective empathy are part 
of the same construct, they involve different processes. 
Namely, affective empathy is about the ability to 
experience the emotions of another person, whereas 
cognitive empathy is about understanding the emotional 
experiences and feelings of others (Jolliffe & Farrington, 
2006). It can be assumed that the ability to correctly 
identify emotions in oneself is closely related to the 
ability to recognise the emotional states of others (Li et 

2. The quality ratings ranged from 2 (25%) to 8 (100%) 
for cross-sectional studies (n = 96; M = 5.83, SD = 
1.39; median = 6) and from 5 (50%) to 9 (90%) for 
case-control studies (n = 21; M = 7.33, SD = 1.11; 
median = 8).

4. Discussion
The main aim of this review was to systematically 

summarise the available studies that have investigated 
the association between alexithymia and each of the 
social cognition skills (i.e., ToM, emotion recognition, 
and empathy) in the general adult non-clinical 
population. 

With regard to alexithymia and ToM, the present 
systematic review yielded contradictory results, similar 
to the review by Pisani et al. (2021). In fact, most of 
the included studies that used the RMET to assess ToM 
came to opposite conclusions. While about half of 
the studies showed negative associations between the 
presence of alexithymia (assessed by the TAS-20 total 
score) and performance on the RMET (e.g., Al Aïn et 
al., 2013; Demers & Koven, 2015), the other half found 
no significant relationship (e.g., Chinello et al., 2020; Di 
Tella et al., 2020) or only relationships with one or two 
TAS-20 subscales (e.g., Herrero-Fernández et al., 2022; 
Lyvers et al., 2017). Similarly contradictory results 
were found in those studies that used other instruments 
to assess ToM (e.g., Lockwood et al., 2013; Wastell & 
Taylor, 2002). 

One possible explanation for these discrepancies 
could lie in methodological and individual differences. 
For example, the three studies that investigated the 
relationship between alexithymia and ToM in males 
and females separately showed that the relationship 
was only significant in the male participants (Benau et 
al., 2020; Nam et al., 2020; Vellante et al., 2013). Sex 
differences in ToM abilities were often not adequately 
accounted for in the studies reviewed here, but such 
differences do exist and may explain some of the 
inconsistencies observed in the literature. For example, 
in one of the largest studies of RMET to date, Greenberg 
et al. (2023) found a female advantage in RMET that 
persisted throughout life, from age 16 to age 70, with a 
peak in scores at age 20 and an inflection point at age 
50. The authors suggest that these findings may have 
important implications for research addressing the 
possible role of hormones in the development of ToM 
in adolescence and the shallow decline in adulthood. 
As for the present review, these findings suggest that 
at least part of the conflicting results from the literature 
examined here may be due to the fact that too few studies 
have directly examined the role of sex differences in the 
relationship between ToM and alexithymia, and even 
fewer studies have considered the possible influence 
of hormone levels on ToM levels by comparing, for 
example, women in the follicular and luteal phases of 
their menstrual cycle.

Another point that may explain the relative 
heterogeneity of data in the literature on the relationship 
between ToM and alexithymia is the fact that the 
overwhelming majority of studies (22 out of 28, i.e. 
almost 80%) were conducted using the RMET, a task for 
which psychometric concerns have recently been raised. 
For example, Higgins et al. (2023) failed to identify an 
appropriate factor structure for the RMET, and Black 
(2019) applied item response theory to show that the 
RMET may be an appropriate instrument to detect ToM 
deficits in individuals with autism spectrum disorders 
but is not a good measure to distinguish individuals 
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alexithymia and altered social cognition abilities. 
The results appear to be more consistent for emotion 
recognition and empathy, while the evidence for ToM 
is more contrasting. 

Therefore, future research is needed to corroborate 
the present findings and further elucidate the complex 
relationship between these processes. In particular, 
subsequent studies should make greater use of 
standardised instruments to assess social cognitive 
abilities, especially emotion recognition, adopt common 
definitions of these constructs, and apply a rigorous 
methodology that they report in detail to improve their 
replicability and quality. Indeed, the complexity of these 
concepts sometimes leads to a mixed use of instruments. 
For example, in the studies included in the present 
systematic review, the RMET was used interchangeably 
to assess both ToM processes (e.g., Schimmenti, 2017; 
Sunahara et al., 2022) and emotion recognition (e.g., 
Benau et al., 2020; Chinello et al., 2020). In addition, 
some authors have changed the definition of RMET 
over time, initially characterizing this task as a measure 
of emotion recognition (e.g., Lyvers et al., 2018: “The 
RMET is a unidimensional measure that uses 36 black-
and white-photographs of male and female eyes to 
assess facial emotion recognition via eye gaze”) and 
then as a measure of ToM (e.g., Lyvers et al., 2019b: 
“The RMET-R is a theory of mind measure that 
assesses emotion recognition”). Similarly, there appears 
to be confusion about how the presence or absence of 
alexithymia should be determined, as many different 
cut-off scores were used in the studies reviewed here.

The difficulties often associated with the study of 
complex and interrelated psychological constructs 
are well known. However, the application of a more 
rigorous and accurate methodology could help to 
overcome some of the limitations currently identified 
in the literature. In addition, further research (including 
systematic reviews and meta-analyses) should be 
conducted to further investigate the neural basis of the 
social cognition processes associated with alexithymia. 
Indeed, the present evidence seems to show that 
alexithymic individuals exhibit reduced activation in 
brain areas involved in social cognitive abilities (Kano 
& Fukudo, 2013). Similarly, subsequent studies should 
investigate the role that other psychological variables 
(e.g., individual differences in attachment style) may 
play in the relationship between alexithymia and social 
cognitive abilities. 

An in-depth investigation of the relationship between 
alexithymia and social cognitive abilities could help 
researchers and clinicians gain a more comprehensive 
understanding of the mechanisms underlying the ability 
to understand one’s own emotions as well as the emotions 
and mental states of others. One dimension that has been 
little explored in the clinical literature in this context is 
the relationship between alexithymia, social isolation, 
and psychological distress. Although high levels of 
alexithymia have been identified in various clinical and 
psychosocial disorders, little is known about the impact 
that the altered social cognition abilities described here 
have on the ability or, in the specific case of individuals 
with alexithymia, the inability to establish and maintain 
qualitatively satisfying social relationships. Given that 
good quality of social relationships is known to be 
directly related to good quality of life (e.g., Marazziti 
et al., 2024; Umberson & Montez, 2010), while social 
isolation and loneliness are associated with numerous 
clinical outcomes (e.g., Buecker et al., 2024; Ghiggia 
et al., 2024), it can be hypothesized that at least part of 
the clinical difficulties faced by alexithymic individuals 
are due to the difficulties these individuals have in 

al., 2023). This assumption is supported by the “shared-
network hypothesis”: the same areas of the brain that 
are involved in our own experience of emotions are 
also active when we process and understand the same 
emotions in other people (Singer et al., 2009; Singer & 
Lamm, 2009). This network includes regions such as 
the anterior insula or the medial and anterior cingulate 
cortex, which also play an important role in the 
representation of one’s own emotional states (Singer 
& Lamm, 2009). Indeed, reduced activation in limbic 
areas (i.e., anterior insula, anterior cingulate cortex, 
amygdala) and the prefrontal cortex has been found in 
individuals with high levels of alexithymia (Kano & 
Fukudo, 2013). However, further studies are needed to 
confirm this pattern of results and to better understand 
the specific relationship between alexithymia and the 
various components of empathy.

Only six studies (out of 64) came to opposite 
conclusions by finding non-significant relationships or 
mixed results (e.g., Christensen et al., 2018; Tremblay 
et al., 2021). This could be due to some methodological 
limitations of these studies. Namely, in most cases, 
the sample sizes were small and less commonly 
used instruments (e.g., the Self-Assessment Manikin 
Faces Task or the Picture-based and text-based pain 
empathy task) were used to assess empathy. For these 
measurement instruments, there seems to be limited 
(Self-Assessment Manikin Faces Task; Bradley & Lang, 
1994) or no evidence (Picture-based and text-based 
pain empathy task) for their psychometric properties, 
making these instruments potentially less valid and 
reliable. In addition, studies with small sample sizes 
may not be powerful enough to detect small effects or 
to compensate for confounding variables (especially 
with non-normally distributed data). Therefore, future 
studies should consider these methodological issues 
when planning research.

As the results of the quality assessment show, 
the studies included in this review are heterogeneous 
in terms of the quality of the methodology used and 
the description of the procedures reported. This is 
particularly evident in studies that investigated the 
relationship between alexithymia and both emotion 
recognition and ToM (with minimum scores of 25% 
and 37.5%, respectively). Conversely, studies that have 
investigated the relationship between alexithymia and 
empathy show a higher methodological quality with a 
minimum score of 50%. The poor quality of the studies 
makes their results scarcely robust and generalisable 
and impairs their replicability. 

The present systematic review also has some 
limitations that need to be considered. First, most of 
the included studies chose a cross-sectional design; 
longitudinal studies would allow a better understanding 
of the interaction between the current target variables. 
Second, most of the studies analysed only one 
component of social cognition related to alexithymia. 
Therefore, the present results cannot be generalised 
to the domain of social cognition as a whole. Finally, 
the large heterogeneity of the measures used by the 
included studies (e.g., for the assessment of emotion 
recognition) may be the cause of the conflicting results 
highlighted in this systematic review.

Despite these limitations, to our knowledge, the 
present systematic review is the first contribution to 
summarise the available evidence on the relationship 
between alexithymia and the different components 
of social cognition, while providing clarity on the 
constructs included in this domain.

Overall, the current findings appear to support 
the existence of significant relationships between 
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S., & Vuilleumier, P. (2019). Confidence of emotion 
expression recognition recruits brain regions outside the 
face perception network. Social cognitive and affective 
neuroscience, 14(1), 81–95. https://doi.org/10.1093/scan/
nsy102 

Benau, E. M., Wiatrowski, R., & Timko, C. A. (2020). 
Difficulties in emotion regulation, alexithymia, and social 
phobia are associated with disordered eating in male and 
female undergraduate athletes. Frontiers in Psychology, 
11, 1646. https://doi.org/10.3389/fpsyg.2020.01646 

Benfante, A., & Romeo, A. (2023). Alexithymia Among 
People Living with HIV: A Scoping Review. AIDS and 
behavior, 27(6), 1926–1941. https://doi.org/10.1007/
s10461-022-03926-9 

Black, J. E. (2019). An IRT Analysis of the Reading the 
Mind in the Eyes Test. Journal of personality assessment, 
101(4), 425–433. https://doi.org/10.1080/00223891.2018
.1447946

Bogdanov, V. B., Bogdanova, O. V., Gorlov, D. S., Gorgo, Y. P., 
Dirckx, J. J., Makarchuk, M. Y., Schoenen, J., & Critchley, 
H. (2013). Alexithymia and empathy predict changes in 
autonomic arousal during affective stimulation. Cognitive 
and behavioral neurology : official journal of the Society 
for Behavioral and Cognitive Neurology, 26(3), 121–132. 
https://doi.org/10.1097/WNN.0000000000000002 

Bradley, M. M., & Lang, P. J. (1994). Measuring emotion: the 
Self-Assessment Manikin and the Semantic Differential. 
Journal of behavior therapy and experimental 
psychiatry, 25(1), 49–59. https://doi.org/10.1016/0005-
7916(94)90063-9

Brewer, R., Collins, F., Cook, R., & Bird, G. (2015). Atypical 
trait inferences from facial cues in alexithymia. Emotion, 
15(5), 637–643. https://doi.org/10.1037/emo0000066

Buecker, S., Horstmann, K. T., & Luhmann, M. (2024). 
Lonely today, lonely tomorrow: Temporal dynamics 
of loneliness in everyday life and its associations with 
psychopathological symptoms. Social Psychological 
and Personality Science, 15, 170-181. https://doi.
org/10.1177/19485506231156061

Carré, A., Stefaniak, N., D'Ambrosio, F., Bensalah, L., & 
Besche-Richard, C. (2013). The Basic Empathy Scale 
in adults (BES-A): factor structure of a revised form. 
Psychological assessment, 25(3), 679–691. https://doi.
org/10.1037/a0032297

Chinello, A., Redaelli, M., Parma, F., Faraci, G., Bertelli, S., 
& Zappa, L. E. (2020). The lack of a «Normative Male 
Alexithymia» in parents of daughters with anorexia 
nervosa: A pilot study by using the Reading the Mind in 
the Eyes test (RME) and the Toronto Alexithymia Scale 
TAS-20. Psicoterapia Cognitiva e Comportamentale, 26. 
https://doi.org/10.14605/PCC2612001 

Christensen, J. F., Gaigg, S. B., & Calvo-Merino, B. 
(2018). I can feel my heartbeat: Dancers have increased 
interoceptive accuracy. Psychophysiology, 55(4), 10.1111/
psyp.13008. https://doi.org/10.1111/psyp.13008

Coll, M. P., Murphy, J., Catmur, C., Bird, G., & Brewer, R. 
(2019). The importance of stimulus variability when 
studying face processing using fast periodic visual 
stimulation: A novel 'mixed-emotions' paradigm. 
Cortex, 117, 182–195. https://doi.org/10.1016/j.
cortex.2019.03.006

Colombarolli, M. S., Zuanazzi, A. C., Koich Miguel, F., 
& Giromini, L. (2019). Psychometric properties of 
the Toronto Alexithymia Scale (TAS-20) in Brazil. 
Transcultural psychiatry, 56(5), 992–1010. https://doi.
org/10.1177/1363461519847312

Connolly, H. L., Lefevre, C. E., Young, A. W., & Lewis, G. 
J. (2020a). Emotion recognition ability: Evidence for 
a supramodal factor and its links to social cognition. 
Cognition, 197, 104166. https://doi.org/10.1016/j.
cognition.2019.104166

managing the complex intersubjective dynamics that 
characterize social life. If this were the case, improving 
the subjectively perceived quality of the interpersonal 
dimension would become an important area of clinical 
treatment and prevention. In this way, it would be 
possible to plan better psychological interventions that 
take into account individual differences in social and 
emotional competences.
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