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Alexithymia, the inability to identify and describe one’s emotional experience, is elevated in many clinical
populations, and related to poor interpersonal functioning. Alexithymia is also associated with empathic
deficits in individuals with autism spectrum disorders. Accordingly, a better understanding of
alexithymia could elucidate the nature of social-cognitive deficits transdiagnostically. We investigated
alexithymia and components of empathy in relation to schizotypal and autism spectrum traits in healthy
college students. Specifically, we examined higher-order components of empathic processing that involve
perspective taking and other-oriented concern, which are reduced in alexithymia.

Higher-order empathic processing was inversely correlated with both schizotypal and autism spectrum
traits. Bootstrapping techniques revealed that alexithymia had a significant indirect effect on the
relationship between higher-order empathy and these personality traits; thus, alexithymia contributes
uniquely to their relationship. These findings suggest alexithymia represents one possible mechanism
for the development of empathic deficits in these populations.

These results are consistent with the perspective that awareness of one’s own emotional state may
predicate a successful empathic response to another’s. This work highlights the importance of a
consideration of alexithymia in elucidating the nature of empathic deficits in various clinical populations,
and points to a potential point of social intervention.

� 2015 Published by Elsevier Ltd.
1. Introduction

Alexithymia is characterized by impaired capacity to con-
sciously experience emotions, resulting in the inability to identify
and describe one’s emotional experience (Lane, Ahern, Schwartz,
& Kaszniak, 1997); clinical levels of alexithymia are found in
around 10% of the population (Salminen, Saarijärvi, Äärelä,
Toikka, & Kauhanen, 1999). Alexithymia is related to diverse med-
ical and psychological conditions (Taylor, Bagby, & Parker, 1997).
Heightened levels of alexithymia have been reported in popula-
tions with autism spectrum disorders (ASD; e.g., Hill, Berthoz, &
Frith, 2004), schizophrenia (e.g., van’t Wout, Aleman, Bermond, &
Kahn, 2007), those high in schizophrenia-like traits (Seghers,
McCleery, & Docherty, 2011), and ASD traits (Lockwood, Bird,
Bridge, & Viding, 2013), leading some to argue that alexithymia
contributes uniquely to social dysfunction in these disorders
(Bird & Cook, 2013; Bird et al., 2010; van’t Wout et al., 2007).
It is not surprising that alexithymia is heightened in both aut-
ism-spectrum and schizophrenia-spectrum populations: both
schizophrenia and autism are associated with vast and overlapping
deficits in social cognition (see Sasson, Pinkham, Carpenter, &
Belger, 2011). Continuing to elucidate the role of alexithymia in
social functioning may help better clarify alexithymia as a mecha-
nism of social deficits, across diagnostic boundaries, consistent
with the aims of the Research Domain Criteria project (RDoC; see
Insel et al., 2010).

Alexithymia is related to significant interpersonal difficulties
(Koven, 2014; Spitzer, Siebel-Jürges, Barnow, Grabe, &
Freyberger, 2005; Vanheule, Desmet, Meganck, & Bogaerts,
2007); particularly problematic is its association with decreased
empathy. Empathy is a broad and multifaceted construct subject
to myriad definitions, but most researchers agree that empathy
requires: (1) an affective response to another person; (2) a cogni-
tive capacity to adopt the perspective of another person; and (3)
self-regulatory mechanisms that modulate inner states (see
Decety & Moriguchi, 2007 for review). Many self-report studies
highlight the association between alexithymia and empathic defi-
cits (Guttman & Laporte, 2002; Jonason & Krause, 2013;
Moriguchi et al., 2007; Silani et al., 2008; Swart, Kortekaas, &
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Aleman, 2009). Furthermore, imaging studies demonstrate that
those high in alexithymia show abnormal neural responses during
tasks designed to evoke empathy (Moriguchi et al., 2007; Silani
et al., 2008).

The connection between alexithymia and empathic deficits may
be explained by the ‘‘shared-network hypothesis:’’ this theory is
based on evidence that the neural networks responsible for pro-
cessing one’s own emotions are the same used to process the emo-
tions of others. Areas of activation in the shared-network include
sensory and affective components of pain processing (Singer &
Lamm, 2009; Singer et al., 2004): studies demonstrate that those
with empathic deficits show less activation of the affective compo-
nents of the shared-network while watching a loved one undergo a
painful experience (Singer et al., 2004). The affective regions
include the insular and anterior cingulate cortices, which could
be involved in forming a subjective representation of one’s emo-
tional experience (Lane et al., 1997): a lack of such subjective rep-
resentation might lead to difficulty understanding another
individual’s experience. Imaging studies have well documented
that alexithymia is associated with abnormal neural activity in
areas of the brain responsible for forming such a subjective expe-
rience (e.g., Singer, Critchley, & Preuschoff, 2009).

Conscious awareness of one’s own emotional state is associated
with an understanding of another individual’s emotional state
(Decety & Jackson, 2004; Gallup, 1998; Singer et al., 2004), so it
is not surprising that alexithymia is correlated with empathic def-
icits; yet, the precise nature of this relationship remains unknown.
Recently, Silani et al. (2008) and Bird et al. (2010) examined this
complex relationship in a population characterized by both alexi-
thymia and empathic deficits: ASD. Despite the widespread
assumption that ASD is associated with decreased empathy,
Silani et al. (2008) and Bird et al. (2010) found that only ASD par-
ticipants with elevated levels of alexithymia demonstrate
empathic deficits. This work, in addition to a growing body of liter-
ature demonstrating the relevance of alexithymia to understand-
ing a range of emotional deficits in ASD, led Bird and Cook
(2013) to propose ‘‘the alexithymia hypothesis.’’ They propose that
the emotional symptoms of ASD are due to the high proportion of
individuals with severe alexithymia in the ASD population, rather
than their ASD diagnoses per se.

Bird and Cook (2013) suggest the alexithymia hypothesis might
also hold true for schizophrenia. ASD and schizophrenia are both
marked by vast heterogeneity of symptom profiles: alexithymia,
as a transdiagnostic personality trait, might help elucidate and dif-
ferentiate the nature of empathic deficits in both disorders. Under-
standing more about the social cognitive deficits that mark
schizophrenia is critical: these deficits are greatly debilitating,
and related to functional outcome (see Green, 1996). Unfortu-
nately, there is little evidence that pharmacological treatment
improves social cognition. For example, in a randomized controlled
trial examining social improvement resulting from atypical anti-
psychotics, patients showed no improvement in affect recognition
at the end of an 8-week period (Harvey, Patterson, Potter, Zhong, &
Brecher, 2006). In light of these findings, as well as evidence that
social cognition can be improved using behavioral interventions
(see Horan, Kern, Green, & Penn, 2008), Penn and colleagues
(Penn, Sanna, & Roberts, 2008) advocate for targeted psychosocial
treatment programs to improve social cognition in schizophrenia.
They advise against a ‘‘one-size intervention,’’ given the heteroge-
neity of the disorder. Accordingly, assessing alexithymia may
inform targeted interventions for schizophrenia and ASD.

Bird and Cook (2013) suggest the alexithymia hypothesis might
also explain the empathy deficits found in schizophrenia. We aim
to take the first steps towards testing this hypothesis by first exam-
ining the role of alexithymia on the empathic deficits found in indi-
viduals with schizophrenia-like traits in a healthy population.
Specifically, schizotypy refers to a set of personality traits that
may indicate a predisposition towards schizophrenia (Claridge,
1990; Lenzenweger, 2006, 2011). We sought to investigate the
potential effect of alexithymia on the established negative correla-
tion between schizotypy and empathy (Henry, Bailey, & Rendell,
2008; Thakkar & Park, 2010). We hypothesize that elevated alexi-
thymia will explain this correlation.

We also aimed to investigate the role of alexithymia on the neg-
ative correlation between empathy and ASD traits in the typically
developing population. Lockwood et al. (2013) found a strong cor-
relation between ASD traits and performance on a theory of mind
task, but report that alexithymia cannot explain the association.
They note that their conclusions are inconsistent with results in
the ASD population (Bird et al., 2010; Silani et al., 2008). We sought
to extend these findings by investigating the role of alexithymia on
the correlation between ASD traits and a broader and more com-
mon measure of empathy, the Interpersonal Reactivity Index (IRI;
Davis, 1980).

The IRI measures four distinct subtypes of empathic processing:
perspective taking, fantasy, empathic concern, and personal dis-
tress (Davis, 1980). Alexithymia is consistently associated with
decreased empathic concern and perspective taking (e.g.,
Guttman & Laporte, 2002; Moriguchi et al., 2007; Silani et al.,
2008), thought to reflect ‘‘mature,’’ or higher-order, empathic pro-
cessing (Guttman & Laporte, 2000, 2002). Alexithymia is also con-
sistently correlated with normal or increased levels of personal
distress (e.g., Guttman & Laporte, 2002; Moriguchi et al., 2007;
Silani et al., 2008), thought to reflect ‘‘immature,’’ or lower-order
empathic processing (Guttman & Laporte, 2000, 2002; Moriguchi
et al., 2007).

In a review of empathy literature, Hoffman (1994) explained the
differences between these subtypes of empathy: early in develop-
ment, children are unable to differentiate ‘‘self’’ and ‘‘others.’’ Thus,
when observing another in distress, the child, unable to adopt the
perspective of another person, experiences the distress as his or
her own (Davis, 1994). Accordingly, the ‘‘personal distress’’ sub-
scale of the IRI is thought to represent a ‘‘primitive,’’ or lower-order
form of empathic response (Moriguchi et al., 2007). Conversely, the
subscale ‘‘empathic concern’’ involves the more mature empathic
response of other-oriented concern; similarly, the perspective tak-
ing subscale assesses one’s ability to step outside of the self, imag-
ining the unique perspective of another person (Davis, 1980).

The goals of the current study were to investigate the associ-
ation between mature empathy and schizotypy in the general
population. We hypothesized that ‘mature empathy’ (consisting
of perspective taking and empathic concern) will be associated
with reduced schizotypy, via an indirect relation with alexithy-
mia. We also aimed to evaluate the established correlation
between empathy and ASD traits in the general population
(Gökçen, Petrides, Hudry, Frederickson, & Smillie, 2014;
Wheelwright et al., 2006). We hypothesized that mature empathy
will be associated with lower ASD traits via an indirect associa-
tion with alexithymia.
2. Methods

2.1. Participants

139 (95 female) students (Mean age = 21.94, s.d. = 1.36) were
recruited from psychology courses at Vanderbilt University. Partic-
ipants completed a battery of questionnaires presented online. The
study protocol was approved by the Vanderbilt University Institu-
tional Review Board, and all participants consented to participate
prior to testing. Participants fulfilled course requirement through
their participation.
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2.2. Materials

The 20-Item Toronto Alexithymia Scale (TAS-20; Bagby, Parker, &
Taylor, 1994). This scale consists of 20 items and measures three
dimensions of the alexithymia construct: difficulty identifying
feelings (DIF), difficulty describing feelings (DDF), and externally-
oriented thinking (EOT). Participants are asked to what extent they
agree with statements using a five-point Likert scale. Cronbach’s
alpha is .87 in the present study.

The Interpersonal Reactivity Index (IRI; Davis, 1980). The IRI is a
multidimensional empathy questionnaire, comprised of the fol-
lowing subscales: perspective taking, fantasy, personal distress,
and empathic concern. The IRI consists of 28 items, to which par-
ticipants respond with a five-point Likert scale. Cronbach’s alpha
is .81 in the present study.

The Schizotypal Personality Questionnaire (SPQ; Raine, 1991). The
SPQ is a 74-item self-report questionnaire. Participants respond to
statements with ‘‘yes’’ or ‘‘no’’ answers. Factor analysis reveals that
SPQ break down into three factors: perceptual-cognitive, interper-
sonal, and disorganization. These correspond respectively with the
positive, negative, and disorganized factors of schizophrenia (Raine
et al., 1994). Cronbach’s alpha is .94 in the present study.

The Autism Spectrum Quotient (AQ; Baron-Cohen, Wheelwright,
Skinner, Martin, & Clubley, 2001). The AQ is a 50-item question-
naire specifically designed to assess autism traits in adults with
average or higher IQ. The AQ assesses five areas associated with
autism and the extended phenotype: social skill, attention switch-
ing, attention to detail, communication and imagination. Partici-
pants respond using a four-point Likert scale (1 = strongly
disagree; 4 = strongly agree). Responses are coded as zero or one,
with one point awarded if a participant chooses the ‘‘autistic trait’’
response. The ‘‘autistic trait’’ is indicated by a response of strongly/
slightly agree for half of the items, and slightly/strongly disagree
for the other half. Cronbach ’s alpha is .81 in the present study.

The Beck Depression Inventory (BDI; Beck, Steer, Ball, & Ranieri,
1996). The BDI-II is a 21-item questionnaire that assesses depres-
sive affect and associated behavioral symptoms using a four-point
Likert scale. Cronbach ’s alpha is .91 in the present study.
Table 1
Descriptive statistics for alexithymia, empathy, SPQ, and AQ.

Mean (SD)

TAS-20
Difficulty Describing Feelings 13.93 (3.886)
Difficulty Identifying Feelings 17.53 (5.194)
Externally Oriented Thinking 18.20 (4.323)
TAS-20 Total 49.67 (11.001)

IRI
Perspective Taking 18.01 (4.216)
Fantasy 18.22 (4.779)
Empathic Concern 19.83 (3.625)
Personal Distress 12.42 (4.587)
2.3. Data analysis

The statistical analyses were performed with SPSS. Associations
between SPQ and AQ with the IRI and its facets were tested with
Spearman correlations. To confirm associations between variables
of interest for assessing indirect effect (i.e., mature empathy, AQ,
SPQ, and TAS-20), linear regression analysis was performed. After
positive correlations were established between these variables,
the mediating effect of TAS-20 was tested using Preacher and
Hayes’ (2008) bootstrap mediation technique, with bias-corrected
95% confidence intervals. Finally, because of the high correlation
between alexithymia and depression (Honkalampi, Hintikka,
Tanskanen, Lehtonen, & Viinamäki, 2000), BDI scores were entered
into this model as a covariate.
Mature Empathy 37.83 (6.916)

SPQ
SPQ-Total 21.36 (12.274)
SPQ-Positive 7.80 (6.20)
SPQ-Negative 9.46 (6.54)
SPQ-Disorganized 6.09 (3.83)

AQ
AQ-Total 17.69 (5.799)
Communication 2.59 (1.95)
Social Skill 2.57 (1.80)
Imagination 2.22 (1.53)
Attention to Detail 5.42 (2.45)
Attention Switching 4.89 (1.97)
3. Results

Individuals with clinically elevated levels of alexithymia (TAS-
20 score greater than 60; Taylor et al., 1997) had higher AQ and
SPQ scores (p < .001). Alexithymia was positively correlated with
SPQ (q = .300, p < .001) and AQ (q = .503, p < .001). All three factors
of SPQ were positively correlated with TAS-20 (p < .001). All five
AQ subscales were also positive correlated with TAS-20 (p < .05).
BDI was positively correlated with TAS-20 (q = .46, p < .001), repli-
cating previous findings of correlations between alexithymia and
depression. There was no significant difference in TAS-20 scores
between men and women (p = .294).

All other descriptive findings are reported in Table 1. We report
Spearman correlations among SPQ, AQ and IRI in Table 2. As pre-
dicted, Perspective Taking was negatively correlated with AQ and
SPQ (p < .001). Empathic Concern was negatively correlated with
AQ (p < .01). Personal Distress was correlated positively with AQ
and SPQ (p < .001).

In order to assess for ‘‘mature empathy (ME),’’ we created a
composite variable comprised of ‘‘empathic concern’’ and ‘‘per-
spective taking.’’ This variable is consistent with conceptualiza-
tions of these two variables as aspects of mature empathy
(Guttman & Laporte, 2002), consistent with previous IRI analysis
in this literature (i.e., Silani et al., 2008), and in line with recom-
mendations for interpreting IRI data (i.e. avoiding summation of
a ‘‘total IRI’’ score; D’Orazio, 2004). Both AQ (p < .001) and SPQ
(p < .01) were negatively correlated with mature empathy (see
Table 2).

Multiple regression analyses were conducted to assess each
component of the proposed model (see Fig. 1). Mature empathy
was negatively associated with alexithymia (B = �.19,
t(136) = .06, p < .001), SPQ (B = �.11, t(125) = .05, p < .001) and AQ
(B = �.41, t(136) = .10, p < .001). Alexithymia was positively associ-
ated with SPQ (B = .43, t(125) = .07, p < .001) and AQ (B = .91,
t(136) = .14, p < .001).

Because these regressions were significant, the indirect effect of
alexithymia was tested using bootstrapping method (see Table 3).
Alexithymia had a significant indirect effect on the association
between mature empathy and SPQ (B = �.38, CI = �.56 to �.23).
There was no remaining effect of SPQ on mature empathy after
accounting for alexithymia. Alexithymia also had a significant indi-
rect effect on the association between mature empathy and AQ
(B = �.18, CI = �.18 to �.08); however, a direct effect of SPQ and
mature empathy remained (B = �.23, t(136) = �.11, p < .05).

Additional analyses considered the relationship between AQ
and SPQ with the individual components of the mature empathy
composite: perspective taking (PT) and empathic concern (EC).
The indirect effect analyses remained significant in all analyses:
Alexithymia had a significant indirect effect on the association
between SPQ and EC (B = .05; CI = �.08 to �.03) and PT (B = .66,



Table 2
Spearman correlations between IRI, SPQ, and AQ.

r

AQ SPQ

IRI
Perspective Taking �.415*** �.239**

Fantasy .007 .208*

Empathic Concern �.226** �.078
Personal Distress .265** .311***

Mature Empathy Composite �.373*** �.185*

* p < .01.
** p < .05.

*** p < .001.

Fig. 1. Results of bootstrap mediation analysis. Values depict unstandardized Beta
weights. Solid lines represent direct paths between variables; dotted lines represent
paths in which TAS-20 score is entered as a mediator. Alexithymia has a significant
indirect effect on the relationship between SPQ and AQ on mature empathy. A
significant direct effect of AQ on mature empathy remains after accounting for
alexithymia. ⁄p < .05; ⁄⁄p < .01; ⁄⁄⁄p < .001.

Table 3
Mediation of the relationship between AQ and SPQ with mature empathy by TAS-20.

Questionnaire Point estimate 95% confidence
interval

Direct effect
of ME (t)

AQ �.1392 [�.2141, �.0762] �2.17*

SPQ �.3772 [�.5553, �.2320] 0.17

Note: AQ = Autism Spectrum Quotient; SPQ = Schizotypal Personality Question-
naire; TAS-20 = 20-Item Toronto Alexithymia Scale; ME = mature empathy.

* p < .05.
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CI = �.103 to �.035). Alexithymia also had a significant indirect
effect on the association between AQ and EC (B = .10; CI = �.17 to
�.04) and PT (B = .08; CI = �.15 to �.02). All indirect effect analyses
remained significant when controlling for BDI.
4. Discussion

Alexithymia is a personality trait marked by the reduced ability
to consciously experience, label and describe one’s emotional state.
It is interpersonally problematic, particularly as it is related to def-
icits in empathic processing. It may be that subjective representa-
tion of one’s own emotional state is necessary for the formation of
empathic reactions to another (Decety & Jackson, 2004; Singer
et al., 2009). Thus, alexithymia may render empathizing with
another person nearly impossible.

The current study takes the first steps towards investigating
‘‘the alexithymia hypothesis’’ (Bird & Cook, 2013) in schizophrenia.
Replicating previous literature (e.g., Thakkar & Park, 2010), we
found strong negative correlations between schizotypy and aspects
of higher-order empathy. When controlling for alexithymia, this
correlation became nonsignificant. These findings are helpful for
understanding the empathic deficits found in individuals with
schizophrenia-like traits. Raine (2006) points out the value of elu-
cidating the mechanisms underlying schizotypal personality traits
for understanding schizophrenia, as well as informing the develop-
ment of effective preventions that ameliorate symptomology.

The current study supports ‘‘the alexithymia hypothesis’’ in ASD
traits. We replicate previous literature demonstrating negative cor-
relations between ASD traits and empathic processing (e.g.,
Wheelwright et al., 2006). Although this correlation remains signif-
icant after accounting for alexithymia, a significant indirect effect
of alexithymia emerges for perspective taking and empathic con-
cern. These findings diverge somewhat from those of Lockwood
et al. (2013), who conclude alexithymia does not explain reduced
cognitive perspective-taking found in those with elevated ASD
traits. Lockwood et al. (2013) utilized laboratory tasks whereas
the current study utilized self-report measures; thus, directly com-
paring the two sets of findings is difficult. Nevertheless, both sets
of findings highlight the potential role of alexithymia on empathic
processing, particularly related to the affective components of
empathy. The topic certainly warrants continued investigation to
elucidate the exact nature of this relationship. The present findings
shed light on the social cognitive difficulties present in those with
elevated ASD traits (e.g., Gökçen et al., 2014), and have implica-
tions for understanding empathic deficits in ASD, particularly as
ASD and sub-clinical ASD traits are thought to lie on the same con-
tinuum (Robinson et al., 2011).

Elucidating the role of alexithymia on empathic deficits has
important implications for intervention (see Sasson et al., 2011).
A recent review of intervention studies assessing alexithymia con-
cluded the construct is malleable and responsive to psychological
intervention (Cameron, Ogrodniczuk, & Hadjipavlou, 2014). For
example, in an intensive psychiatric outpatient program,
Ogrodniczuk, Sochting, Piper, and Joyce (2012) found that changes
in alexithymia after a 15-week intervention were correlated with
improvement in interpersonal symptoms, and furthermore, that
this improvement maintained over a 3-month follow-up. Ideal
treatment for disorders with heterogeneous symptom profiles, like
ASD and schizophrenia, may entail targeted psychosocial interven-
tions (Penn et al., 2008). Further, given the overlap in ASD and
schizophrenia, some have advocated for the benefit of developing
shared interventions (Russell-Smith, Maybery, & Bayliss, 2011).
Alexithymia may represent a fruitful target of intervention to
improve interpersonal functioning transdiagnostically.

The secondary aim of the current study was to investigate the
pattern of deficits in ‘‘mature empathy’’ consistently found in those
with elevated alexithymia. As hypothesized, schizotypy and ASD
traits were negatively correlated with aspects of mature empathy,
and positively correlated with ‘‘personal distress.’’ Consistent with
previous findings, this suggests that whereas alexithymia is
marked by reduced ability to engage in higher-order empathic pro-
cesses, lower-level personal discomfort in the face of another’s
adversity remains intact.

4.1. Limitations

The cross-sectional design of this study does not allow for
assessment of the causal relationship between mature empathy,
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alexithymia, and AQ and SPQ; thus, the pattern of results suggests
mediation, but cannot confirm the direction of the relationship
between empathy and alexithymia. Currently, alexithymia is
assessed using self-report or interview assessments. Given that
ASD traits and schizotypy are associated with reduced insight, it
may be problematic to rely on such self-report methods. Future
work would benefit from implementation of an objective measure
of alexithymia, as well as an experimental method of assessing
empathy.

4.2. Conclusions

The current study demonstrates a positive correlation between
alexithymia and schizotypy and ASD traits in the healthy popula-
tion. The results suggest that alexithymia represents a possible
mechanism for the presence of empathic deficits; particularly,
aspects of higher-order empathizing that involve taking the per-
spective of another person. This work is consistent with findings
from the ASD literature, and lays the groundwork for future inves-
tigations of alexithymia as a unique contributor to empathic defi-
cits in schizophrenia.
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