Journal of Autism and Developmental Disorders (2022) 52:2794-2800
https://doi.org/10.1007/510803-021-05154-x

BRIEF REPORT q

Check for
updates

Alexithymic But Not Autistic Traits Impair Prosocial Behavior

Alexander Lischke'?® . Harald J. Freyberger® - Hans J. Grabe® - Anett Mau-Moeller* - Rike Pahnke®

Accepted: 14 June 2021 / Published online: 28 June 2021
© The Author(s) 2021

Abstract

Social impairments are a core feature of autism-spectrum disorders. However, there is a considerable variability in these
impairments. Most autistic individuals show large impairments in social functioning but some autistic individuals show small
impairments in social functioning. The variability of these impairments has been attributed to the presence or absence of
alexithymia. To address this issue, we capitalized on the fact that alexithymic and autistic traits are broadly distributed in the
population. This allowed us to investigate how alexithymic and autistic traits affect social functioning in healthy individuals.
Healthy individuals showed impairments on a resource-allocation task that were due to alexithymic but not autistic traits.
These findings suggest that alexithymic rather than autistic traits impair prosocial behavior across the autism-spectrum.
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Introduction

Autism-spectrum disorder (ASD) is a clinical condition
that is characterized by impairments in social cognition and
social interaction (APA, 2013). Although social impairments
are common among autistic individuals (Velikonja et al.,
2019), there is a considerable variability in these impair-
ments. The processing of others’ emotions, for instance, var-
ies considerably among autistic individuals (Harmset al.,
2010). Most autistic individuals show large impairments
in emotion processing but some autistic individuals show
small impairments in emotion processing. The variability of
these and other impairments may depend on the presence or
absence of alexithymia (Bird & Cook, 2013). Alexithymia is
a non-clinical condition that is characterized by difficulties
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in identifying and describing one’s own emotions (Nemiah
et al., 1976). Considering that emotions serve as guidance
in many social contexts (Keltner & Haidt, 1999), it is not
surprising that alexithymia is often associated with impair-
ments in social cognition and social interaction (Grynberg
et al., 2018). Alexithymia is quite prevalent among autistic
individuals (Kinnaird et al., 2019), implying that autistic
individuals with high levels of alexithymia may be more
impaired in social cognition and social interaction than
autistic individuals with low levels of alexithymia. Autis-
tic individuals with high levels of alexithymia show indeed
more impairments in social cognition than autistic individu-
als with low levels of alexithymia. Emotion recognition or
empathetic responding, for instance, is more impaired in
autistic individuals with high than low levels of alexithymia
(Bird et al., 2010; Cook et al., 2013; Silani et al., 2008). We,
thus, assume that impairments in social interaction are also
more pronounced among autistic individual with high than
low levels of alexithymia.

To test this assumption, we capitalized on the fact that
autistic and alexithymic traits are broadly distributed in the
population (Franz et al., 2008; Ruzich et al., 2015). This
allowed us to investigate how autistic and alexithymic traits
impair social interaction in healthy individuals. Impairments
in social interaction can be modelled with economic tasks
that operationalize social interaction in terms of proso-
cial behavior (King-Casas & Chiu, 2012). Following this
approach, we administered a resource allocation task to a
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sample of healthy individuals whose autistic and alexithymic
traits had been determined with personality questionnaires.
Similar as in previous investigations (Brewer et al., 2015;
Cook et al., 2013), we performed correlation and regres-
sion analyses to investigate associations between task per-
formance and personality traits. Assuming that task per-
formance would be more impaired by alexithymic than by
autistic traits (Bird & Cook, 2013), we expected alexithymic
rather than autistic traits to be negatively associated with
prosocial behavior on the resource allocation task.

Method
Participants

Seventy-four healthy individuals (ethnicity: Caucasian, age
range: 18-35 years, educational level: higher education) par-
ticipated in the study. None of the participants was or had
been in psychotherapeutic or psychopharmacological treat-
ment. A power analysis with G*Power (Faul et al., 2007)
indicated that the number of participants was large enough to
detect medium sized associations between prosocial behav-
ior and autistic or alexithmic traits in the planned analyses
(correlation analyses, one-sided, and regression analyses,
two-sided: =0.05, 1 — =80, r=0.30, £ =0.15). All par-
ticipants provided written informed consent to the study
protocol that was approved by the ethics committee of the
University of Rostock and carried out in accordance with the
Declaration of Helsinki.

Questionnaires

We used in-house questionnaires for the assessment of par-
ticipants’ demographical characteristics (age, sex, education)
and established questionnaires for the assessment of par-
ticipants’ psychological characteristics (psychopathology,
autism, alexithymia). Psychopathological symptoms were
assessed with the depression and anxiety scales of the Brief
Symptom Inventory (BSI; Derogatis, 2000), autistic traits
were assessed with the Autism Spectrum Quotient 10 (AQ-
10; Allison et al., 2012; Baron-Cohen et al., 2001) and alex-
ithymic traits were assessed with the Toronto Alexithymia

Scale 20 (TAS-20; Bagby et al., 1994a, 1994b; Parker et al.,
2003).

Task

We used the Social Value Orientation test (Murphy et al.,
2011), a resource allocation task, to assess participants’
pro-social behavior via a computer interface (Lischke et al.,
2018). The SVO comprised six items with a choice over
a defined continuum of self-other payoff allocations (see
Fig. 1). Participants had to select payoff allocations that
reflected their most preferred payoffs for themselves and
another participant whose identity remained anonymous
throughout the study. On basis of these selections, the
inverse ratio between the mean payoffs for the self and the
other was calculated. The resulting index, the social value
orientation angle (SVO-A), reflected participants’ prefer-
ences for pro-social allocations (i.e., allocations with higher
payoffs for the other than for the self) as compared to anti-
social allocations (i.e., allocations with lower payoffs for
the other than for the self). Higher SVO-A values indicated
that participants displayed prosocial behavior (upper limit:
61.39°) and lower SVO-A values indicated that participants
displayed anti-social behavior (lower limit: — 16.26°).

Statistical Analysis

We used SPSS 22 (SPSS Inc., Chicago, IL, USA) for all
analyses. Our preliminary analyses of participants’ task per-
formance revealed invalid allocation selections (i.e. alloca-
tions outside of the range of possible allocations). These
invalid selections compromised the determination of the
social value orientation index (Murphy et al., 2011), limit-
ing the number of participants that could be considered in
our main analyses (n=67; see Table 1). Our main analyses
comprised correlation and regression analyses, which were
performed with bootstrapping (10,000 samples) to control
for deviations from normality (Wright et al., 2011). Whereas
the correlation analyses allowed us to explore associations
between participants’ personality traits and participants’ task
performance, the regression analyses allowed us to inves-
tigate associations between participants’ personality traits
and participants’ task performance in more detail. To rule
out that the results of the correlation and regression analyses
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Fig. 1 Example of a continuum of self-other payoff allocations that were used in the Social Value Orientation Task (SVO; Murphy et al., 2011)
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Table 1 Participant characteristics

M (SE M)/N
Sex (m/f) 33/34
Age (years) 26.10 (0.50)
Anxiety (BSI-ANX) 0.53 (0.06)
Depression (BSI-DEP) 0.35 (0.05)
Alexithymia (TAS-20) 43.03 (1.22)
Autism (AQ-10) 2.19 (0.14)
Cooperation (SVO-A) 32.16 (1.29)

m male, f female, BSI-ANX Brief Symptom Inventory—Anxiety Scale
(Derogatis, 2000), BSI-DEP Brief Symptom Inventory—Depres-
sion Scale (Derogatis, 2000), TAS-20 Toronto Alexithymia Scale
20 (Bagby et al., 1994a, 1994b; Parker et al., 2003), AQ-10 Autism
Spectrum Quotient 10 (Allison et al., 2012; Baron-Cohen et al.,
2001), SVO-A Social Value Orientation—Angle (Murphy et al., 2011)

were affected by other participant characteristics than par-
ticipants’ personality traits (Hendryx et al., 1991; Kanai
et al., 2011), we controlled for differences in participants’
age, sex, depression and anxiety in all analyses. We set the
significance level for these analyses at p <0.05 (corrected for
multiple comparisons) and determined significance values
(p), effect size measures (7, R?, AR, B, z, q) and 95% con-
fidence intervals (CIs) to facilitate the interpretation of the
corresponding results.

Results

We run a series of correlation analyses to explore associa-
tions between participants’ personality traits and partici-
pants’ task performance. To control for participant character-
istics that may affect these associations (age, sex, depression,
anxiety), we performed partial instead of full correlations.
We found a positive association between participants’ autis-
tic and alexithymic traits (r(61)=0.32, p=0.011, 95% CI
[0.06, 0.53]). Whereas participants’ autistic symptoms
were not associated with participants’ prosocial behavior
(r(61)=0.07, p=0.591, 95% CI [ 0.15, 0.24], see Fig. 2),
participants’ alexithymic symptoms were negatively associ-
ated with participants’ prosocial behavior (r(61)=— 0.29,
p=0.022, 95% CI [— 0.50, — 0.04], see Fig. 1). A formal
comparison of the correlation coefficients that were obtained
in these analyses confirmed that participants’ autistic and
alexithymic traits were differentially associated with par-
ticipants® prosocial behavior (z=2.52, p=0.006, g=0.37).

We run a series of regression analyses to further investi-
gate the associations between participants’ personality traits
and participants’ task performance. To control for partici-
pant characteristics that may affect these associations (age,
sex, depression, anxiety), we entered these participant char-
acteristics before participants’ autistic and alexithymic traits
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into the respective regression models. Whereas participants’
autistic traits were entered before participants’ alexithymic
traits into one regression model (model one), participants’
autistic traits were entered after participants’ alexithymic
traits into another regression model (model two). Varying
the order of participants’ alexithymic and autistic traits in the
regression models allowed us to control the close associa-
tion between these traits (Brewer et al., 2015; Cook et al.,
2013). Regardless whether we entered participants’ autistic
traits before or after participants’ alexithymic traits into the
regression model (see Table 2), we found no association
between participants’ autistic traits and participants’ proso-
cial behavior (model one (step 3): B=1.55,95% CI [— 0.46,
3.17], 1(60)=1.39, p =0.090; model two (step 2): B=0.60,
95% CI [— 1.45, 2.14], 1(61)=0.54, p=0.461). As a con-
sequence, participants’ autistic traits failed to account for
a substantial proportion of participants’ prosocial behavior
(model one (step 3): AR>=0.03, AF(1, 60)=1.94, p=0.169;
model two (step 2): AR?>=0.00, AF(1, 61)=0.29, p=0.591).
We found, however, a negative association between partici-
pants’ alexithymic traits and participants’ prosocial behavior
[model one (step 2): B=— 0.35, 95% CI [—- 0.59, — 0.07],
1(61)=— 2.35, p=0.022; model two (step 3): B=— 0.42,
95% CI [— 0.68, — 0.10], #(60)=— 2.69, p=0.009]. The
association emerged regardless whether participants’ alex-
ithymic traits were entered before or after participants’
autistic traits (see Table 2). Consequently, participants’
alexithymic traits accounted for a substantial proportion
of participants’ prosocial behavior [model one (step 2):
AR?=0.08, AF(1, 61)=5.50, p=0.022; model two (step
3): AR?=0.10, AF(1, 60)=7.21, p=0.009].

Discussion

To test whether alexithymic rather than autistic traits account
for impairments in prosocial behavior, we administered a
resource allocation task to a sample of healthy individuals
whose autistic and alexithymic traits had been determined
with personality questionnaires. Our well-powered and well-
controlled analyses revealed the expected pattern of asso-
ciations between task performance and personality traits:
Individuals’ alexithymic traits were negatively associated
with individuals’ prosocial behavior, indicating that individ-
uals with high levels of alexithymia displayed less prosocial
behavior than individuals with low levels of alexithymia.
Individuals’ autistic traits, on the contrary, were neither posi-
tively nor negatively associated with individuals’ prosocial
behavior, indicating that individuals with high levels of
autism displayed as much prosocial behavior as individuals
with low levels of autism. We, thus, assume that alexithymic
rather than autistic traits impair prosocial behavior. To vali-
date this assumption, our investigation has to be replicated



2797

Journal of Autism and Developmental Disorders (2022) 52:2794-2800

10°0> s ‘S0°0> dx

(£00T "¢ 30 10%4Ied ‘661 ‘Br661 T8 10 KqSeq) 07 9[edS BIWAPIXAY 0JU0IOL, 0Z-SV.L “(100T ¢ 30 udyoD-uoreg 7107 “[e 1

uosIvy) 0 Juenon) wnnoadg wsnny o7-0v (0007 ‘Snedoraq) 9[edss uorssardog—Atoyuaau] woldwAs joug J7q-1S9 (0007 ‘Snedoraq) o[eos Aerxuy—Atojuaau] wordwAs joug XNV-I1S9
‘(1102 “Te 30 Aydinpy) S[Suy—UuoneIusLiQ) anfeA [e190S V-0AS ‘4600 0=d ‘17°L=(09 ‘DAV 01°0=;YV @1 dais ‘165°0=4d ‘670=(19 ‘1)4V ‘000=V T da1s ‘0L9°0=4d ‘650=(29 ‘P)d
“P0°0 =Y :ouo dajs :om) [opowt :691°0=d ‘461 =(09 ‘1)AV ‘€0°0=;¥V 221y} da1s “,720'0=d ‘0SS =(19 ‘DAV ‘80°0= 4V :0m1 dals ‘0L9'0=d ‘65'0=(T9 ‘})d ‘b0'0 =¥ :ou0 da)s :9u0 [9POIN

#x600°0 69°C — [01°0— 890 -1 S1'o w0 - (SV1) erwkyirxary 0600 6¢'1 [LT€ 910 -] 60 S¢Sl (01-OV) wsnny
8800 6¢'1 [ve€ 50 -1 S6°0 ¢Sl (01-OV) wsnny x[10°0 69'C — [1T0—"89°0 -1 ST°0 wo - (0T-SVL) eruAyrxery
£€8°0 0¢0 [S6 ‘vz o1 -] L6V 0L (daa-1s9) uorssaxdaq 118°0 00 [96'6 ‘ST°0T —] £0°¢ 1! (daa-1s9) uorssardaq
L6L0 §co veLoLs -1 Iee 080 (XNV-1S9) Lerxuy 0080 S0 l6€L ‘6v9 —] Sy'e 080 (XNV-1S9) Lorxuy
LSTO ce'l ec6TLT -] 10°¢ 09°¢ (sreak) o3y 61C0 Se'l [Lz6 ‘61T -] £8°C 09°¢ (steak) o8y
[4ra] 'l - eco‘rrt -l 9¢0 Sv'o— X3§ 1120 [14 0 [9z090°T -] €0 S¥'o— XaS

2a4y3 d23§ 2a.4y1 daig
19t°0 S0 bresyt -l L80 090 (01-0V) wsnny xCC0'0 SeT— [L00 — 650 ] 4Ny SE0— (0T-SVL) eruAyrxery
098°0 800 — [9T'8 ‘To€T —] ¥9°¢ 860 — (daa-1s9) uorssaxdaq 9680 £€C0 [10°01 *¥8°0T —I 6C°¢ 6L°0 (daa-1S9) uorssardaq
€970 180 — [60v ‘9T'8 —1 ITe 6v'C — (XNV-1S9) Lerxuy 8080 9C0 [0S'L ‘59 -] IS¢ £8°0 (XNV-1S9) Lerxuy
£65°0 S0 6,9 °T6°€ —1 IL¢C vl (sreak) o3y 65T°0 'l [es8esT -] 9LC LTE (steak) o8y
1€e0 Imr- (170 ‘90T -1 LEO0 9¢0 — X3§ L1T0 Syl — [LzoTrT -] 9¢0 90 — XaS
omy dagg omy dagg
098°0 LT0— [ST8°L9€1 —] ¥9°¢ Y60 — (daa-1s9) uorssaxdaq L98°0 LT0— (€58 “80°€T —] LSS ¥6'0 — (daa-1s9) uorssardaq
€050 SLO— [98°€ ‘00'8 —1 01°¢ §CT— (XNV-1S9) Lerxuy 981°0 SLO— loL€eLs -1 LTE ST~ (XNV-1S9) Lerxuy
¥09°0 S0 [¥9°9 ‘16'¢ —1 89°C 9l (sreak) o3y 960 990 [9v9 *¢ce 1 £6°¢ 'L (steak) o8y
920 SI'1 — [8€0°L0T -] LE0 8¢0 — X8 £6C°0 SI'T — [eco*cot -] 9¢0 8¢°0— XaS
auo darg auo daig

d ! D%s6  gds q d ! D%s6  gas g
(V-OAS) Jo1Aeyaq [B100S01d 0M] [OPOIN (V-OAS) I0IABY2Q [BIO0SOI] QUO [OPOIN

sireny orwAyIxare Jo onsnne sjuedronted pue Joraeyaq [eroosord syuedionsed usamioq suoneIOOSSY g d|qeL

pringer

a's



Journal of Autism and Developmental Disorders (2022) 52:2794-2800

2798

70.0 -

< 600 - a

Q A

% 50.0 IN

= o =

5 40.0 4
30.0 4 A

5 —& &

2 200 A

= a A

S 10.0 - A

8 00- "

o : A
-10.0 —

Autism (AQ-10)

Fig.2 Scatterplots with lines of best fit and 95% confidence intervals
demonstrating associations between participants’ prosocial behav-
ior and participants’ (left panel) autistic or (right panel) alexithymic
traits. Prosocial behavior was assessed with the Social Value Orienta-
tion Angle (SVO-A; Murphy et al., 2011), autism was assessed with

with individuals who show a larger variability in alexithymic
and autistic traits than our individuals. Investigations with
autistic individuals and their first-degree relatives may be
particularly useful for this purpose (Berthoz et al., 2013;
Szatmari et al., 2008).

To understand why alexithymic rather than autis-
tic traits impair prosocial behavior, it may be helpful
to consider how alexithymia affects empathy in healthy
and autistic individuals. Empathy, the ability to share
and understand the emotions or thoughts of others, is a
powerful motivator of prosocial behavior (Decety et al.,
2016). Healthy individuals with high levels of empathy
show more prosocial behavior than healthy individuals
with low levels of empathy (Edele et al., 2013; Jordan
et al., 2016), implying that alterations in empathy lead to
profound alterations in prosocial behavior. Alexithymia
alters empathy in healthy individuals (Grynberg et al.,
2018). Healthy individuals with high levels of alexithy-
mia are less able to share and understand the feelings of
others than healthy individuals with low levels of alex-
ithymia (Moriguchi et al., 2006, 2007; Parker et al., 2001).
However, alexithymia also alters empathy in autistic indi-
viduals (Grynberg et al., 2018). Autistic individuals with
high levels of alexithymia are also less able to share and
understand the feelings of others than autistic individu-
als with low levels of alexithymia (Bird et al., 2010; Mul
et al., 2018; Silani et al., 2008). We, thus, assume that
alexithymia impairs prosocial behavior in healthy and
autistic individuals by altering empathetic abilities that
are relevant for the display of prosocial behavior (Decety
et al., 2016). Although these assumptions appear to be
somewhat speculative, we would like to point out that it
has already been shown that alexithymia-dependent altera-
tions of empathetic processes impair prosocial behavior
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the Autism Spectrum Questionnaire 10 (AQ-10; Allison et al., 2012;
Baron-Cohen et al., 2001) and alexithymia was assessed with the
Toronto Alexithymia Scale 20 (TAS-20; Bagby et al., 1994a, 1994b;
Parker et al., 2003)

among healthy individuals (Feldmanhall et al.,2013).
Considering that autistic individuals display much higher
levels of alexithymia and much lower levels of empathy
than healthy individuals (Berthoz et al., 2013), we believe
that alexithymia-dependent alterations of empathetic pro-
cesses also contribute to impairments in prosocial behav-
ior among autistic individuals.

We investigated how alexithymic and autistic traits
impair prosocial aspects of social interaction, whereas
others investigated how alexithymic and autistic traits
impair emotional aspects of social cognition (Bird et al.,
2010; Cook et al., 2013; Oakley et al., 2016; Silani et al.,
2008). Although these investigations focused on impair-
ments in different social domains, they nonetheless help
to explain why some but not all autistic individuals show
impairments in emotion recognition (Adolphs et al., 2001;
Humphreys et al., 2007; Otsuka et al., 2017), empathetic
responding (Dziobek et al., 2008; Hadjikhani et al., 2014;
Rogers et al., 2007) and prosocial acting (Cage et al., ,
2013; Ikuse et al., 2018; Izuma et al., 2011). Autistic indi-
viduals with high levels of alexithymia are more likely to
display these and other impairments than autistic individu-
als with low levels of alexithymia (Bird & Cook, 2013).
Given that the absence or presence of alexithymia has such
profound effects on social functioning, we think that it is
time to reconsider the current practice of diagnosing and
treating ASD (Bird & Cook, 2013; Hobson et al., 2020).
We believe that a thorough assessment of alexithymic and
autistic traits facilitates the identification of individuals
who benefit more from alexithymia-specific than autism-
specific treatment approaches. We, therefore, hope that
our investigation opens an avenue for novel approaches
to the diagnosis and treatment of autistic individuals with
different alexithymia levels.



Journal of Autism and Developmental Disorders (2022) 52:2794-2800

2799

Acknowledgments AL was supported by a Grant from the German
Research Foundation (DFG; LI 2517/2-1). The funding source had no
further role in study design, in the collection, analysis and interpreta-
tion of data; in the writing of the report; and in the decision to submit
the paper for publication.

Author contribution AL and RP designed the study. AMM collected
the data. AL and RP analyzed the data. AL wrote the manuscript.
AMM, HIF, HIG, and RP contributed to writing, reviewing and edit-
ing of the manuscript. All authors approved the final version of the
manuscript.

Funding Open Access funding enabled and organized by Projekt
DEAL.

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

References

Adolphs, R., Sears, L., & Piven, J. (2001). Abnormal processing of
social information from faces in autism. Journal of Cognitive
Neuroscience, 13(2), 232-240.

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

APA. (2013). Diagnostic and statistical manual of mental disorders
(5th ed.). American Psychiatric Association.

Bagby, R. M., Parker, J. D., & Taylor, G. J. (1994). The twenty-item
Toronto Alexithymia Scale—I. Item selection and cross-validation
of the factor structure. Journal of Psychosomatic Research, 38(1),
23-32.

Bagby, R. M., Taylor, G. J., & Parker, J. D. (1994). The twenty-item
Toronto Alexithymia Scale—II. Convergent, discriminant, and
concurrent validity. Journal of Psychosomatic Research, 38(1),
33-40.

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

Berthoz, S., Lalanne, C., Crane, L., & Hill, E. L. (2013). Investigating
emotional impairments in adults with autism-spectrum disorders
and the broader autism phenotype. Psychiatry Research, 208(3),
257-264.

Bird, G., & Cook, R. (2013). Mixed emotions: The contribution of
alexithymia to the emotional symptoms of autism. Translational
Psychiatry, 3, e285.

Bird, G., Silani, G., Brindley, R., White, S., Frith, U., & Singer, T.
(2010). Empathic brain responses in insula are modulated by lev-
els of alexithymia but not autism. Brain, 133(Pt5), 1515-1525.

Brewer, R., Marsh, A. A., Catmur, C., Cardinale, E. M., Stoycos, S.,
Cook, R., & Bird, G. (2015). The impact of autism-spectrum
disorder and alexithymia on judgments of moral acceptability.
Journal of Abnormal Psychology, 124(3), 589-595.

Cage, E., Pellicano, E., Shah, P., & Bird, G. (2013). Reputation man-
agement: Evidence for ability but reduced propensity in autism.
Autism Research, 6(5), 433-442.

Cook, R., Brewer, R., Shah, P., & Bird, G. (2013). Alexithymia, not
autism, predicts poor recognition of emotional facial expressions.
Psychological Science, 24(5), 723-732.

Decety, J., Bartal, I. B., Uzefovsky, F., & Knafo-Noam, A. (2016).
Empathy as a driver of prosocial behaviour: highly conserved neu-
robehavioural mechanisms across species. Philosophical Trans-
actions of the Royal Society B: Biological Sciences, 371(1686),
20150077.

Derogatis, L. R. (2000). BSI-18: Brief symptom inventory 18—admin-
istration scoring and procedures manual. NCS Pearson.

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

Edele, A., Dziobek, I., & Keller, M. (2013). Explaining altruistic shar-
ing in the dictator game: The role of affective empathy, cognitive
empathy, and justice sensitivity. Learning and Individual Differ-
ences, 24, 96-102.

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power
3: A flexible statistical power analysis program for the social,
behavioral, and biomedical sciences. Behavior Research Methods,
39(2), 175-191.

Feldmanhall, O., Dalgleish, T., & Mobbs, D. (2013). Alexithy-
mia decreases altruism in real social decisions. Cortex, 49(3),
899-904.

Franz, M., Popp, K., Schaefer, R., Sitte, W., Schneider, C., Hardt, J.,
Decker, O., & Braehler, E. (2008). Alexithymia in the German
general population. Social Psychiatry and Psychiatric Epidemiol-
ogy, 43(1), 54-62.

Grynberg, D., Berthoz, S., & Bird, G. (2018). Social and interper-
sonal implications. Alexithymia: Advances in research, theory,
and clinical practice (pp. 174-189). Cambridge University Press.

Hadjikhani, N., Ziircher, N. R., Rogier, O., Hippolyte, L., Lemonnier,
E., Ruest, T., Ward, N., Lassalle, A., Gillberg, N., Billstedt, E.,
& Helles, A. (2014). Emotional contagion for pain is intact in
autism-spectrum disorders. Translational Psychiatry, 4, €343.

Harms, M. B., Martin, A., & Wallace, G. L. (2010). Facial emotion rec-
ognition in autism-spectrum disorders: A review of behavioral and
neuroimaging studies. Neuropsychology Review, 20(3), 290-322.

Hendryx, M. S., Haviland, M. G., & Shaw, D. G. (1991). Dimensions
of alexithymia and their relationships to anxiety and depression.
Journal of Personality Assessment, 56(2), 227-2317.

Hobson, H., Westwood, H., Conway, J., McEwen, F. S., Colvert, E.,
Catmur, C., Bird, G., & Happe, F. (2020). Alexithymia and autism
diagnostic assessments: Evidence from twins at genetic risk of
autism and adults with anorexia nervosa. Research in Autism
Spectrum Disorders, 73, 101531.

Humphreys, K., Minshew, N., Leonard, G. L., & Behrmann, M.
(2007). A fine-grained analysis of facial expression processing
in high-functioning adults with autism. Neuropsychologia, 45(4),
685-695.

Ikuse, D., Tani, M., Itahashi, T., Yamada, H., Ohta, H., Morita, T.,
Arai, G., Saga, N., Tokumasu, T., Ohta, M., Sato, A., & Iwa-
nami, A. (2018). The effect of visual cues on performance in the

@ Springer


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

2800

Journal of Autism and Developmental Disorders (2022) 52:2794-2800

ultimatum game in individuals with autism-spectrum disorder.
Psychiatry Research, 259, 176—183.

Izuma, K., Matsumoto, K., Camerer, C. F., & Adolphs, R. (2011).
Insensitivity to social reputation in autism. Proceedings of the
National Academy of Sciences USA, 108(42), 17302—-17307.

Jordan, M. R., Amir, D., & Bloom, P. (2016). Are empathy and concern
psychologically distinct? Emotion, 16(8), 1107-1116.

Kanai, C., Iwanami, A., Hashimoto, R., Ota, H., Tani, M., Yamada, T.,
& Kato, N. (2011). Clinical characterization of adults with Asper-
ger’s syndrome assessed by self-report questionnaires based on
depression, anxiety, and personality. Research in Autism Spectrum
Disorder, 5(4), 1451-1458.

Keltner, D., & Haidt, J. (1999). Social functions of emotions at four
levels of analysis. Cognition & Emotion, 13(5), 505-521.

King-Casas, B., & Chiu, P. H. (2012). Understanding interpersonal
function in psychiatric illness through multiplayer economic
games. Biological Psychiatry, 72(2), 119-125.

Kinnaird, E., Stewart, C., & Tchanturia, K. (2019). Investigating alex-
ithymia in autism: A systematic review and meta-analysis. Euro-
pean Psychiatry, 55, 80-89.

Lischke, A., Mau-Moeller, A., Jacksteit, R., Pahnke, R., Hamm, A.
0., & Weippert, M. (2018). Heart rate variability is associated
with social value orientation in males but not females. Scientific
Reports, 8(1), 7336.

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

Moriguchi, Y., Ohnishi, T., Lane, R. D., Maeda, M., Mori, T., Nemoto,
K., Matsuda, H., & Komaki, G. (2006). Impaired self-awareness
and theory of mind: An fMRI study of mentalizing in alexithymia.
Neuroimage, 32(3), 1472-1482.

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

Murphy, R. O., Ackermann, K. A., & Handgraaf, M. J. J. (2011). Meas-
uring social value orientation. Judgment and Decision Making,
6, 771-781.

Nemiah, J. C., Freyberger, H., & Sifneos, P. E. (1976). Alexithymia:
A view of the psychosomatic process. In O. W. Hill (Ed.), Mod-
ern trends in psychosomatic medicine (Vol. 3, pp. 430-439).
Butterworths.

Oakley, B. F. M., Brewer, R., Bird, G., & Catmur, C. (2016). The-
ory of mind is not theory of emotion: A cautionary note on the

@ Springer

reading the mind in the eyes test. Journal of Abnormal Psychol-
ogy, 125(6), 818-823.

Otsuka, S., Uono, S., Yoshimura, S., Zhao, S., & Toichi, M. (2017).
Emotion perception mediates the predictive relationship between
verbal ability and functional outcome in high-functioning adults
with autism-spectrum disorder. Journal of Autism and Develop-
mental Disorders, 47(4), 1166-1182.

Parker, J. D., Taylor, G. J., & Bagby, R. M. (2001). The relationship
between emotional intelligence and alexithymia. Personality and
Individual Differences, 30(1), 107-115.

Parker, J. D., Taylor, G. J., & Bagby, R. M. (2003). The 20-Item
Toronto Alexithymia Scale. III. Reliability and factorial validity
in a community population. Journal of Psychosomatic Research,
55(3), 269-275.

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

Ruzich, E., Allison, C., Smith, P., Watson, P., Auyeung, B., Ring, H.,
& Baron-Cohen, S. (2015). Measuring autistic traits in the general
population: A systematic review of the autism-spectrum quotient
(AQ) in a nonclinical population sample of 6,900 typical adult
males and females. Molecular autism, 6, 1-2.

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

Szatmari, P., Georgiades, S., Duku, E., Zwaigenbaum, L., Goldberg,
J., & Bennett, T. (2008). Alexithymia in parents of children
with autism-spectrum disorder. Journal of Autism and Develop-
mental Disorders, 38(10), 1859-1865. https://doi.org/10.1007/
$10803-008-0576-4

Velikonja, T., Fett, A. K., & Velthorst, E. (2019). Patterns of nonsocial
and social cognitive functioning in adults with autism-spectrum
disorder: A systematic review and meta-analysis. JAMA Psychia-
try, 76(2), 135-151.

Wright, D. B., London, K., & Field, A. P. (2011). Using bootstrap
estimation and the plug-in principle for clinical psychology data.
Journal of Experimental Psychopathology, 2(2), 252-270.

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


https://doi.org/10.1007/s10803-008-0576-4
https://doi.org/10.1007/s10803-008-0576-4

	Alexithymic But Not Autistic Traits Impair Prosocial Behavior
	Abstract
	Introduction
	Method
	Participants
	Questionnaires
	Task
	Statistical Analysis

	Results
	Discussion
	Acknowledgments 
	References




