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Abstract

People with autism spectrum disorder (ASD) have an increased risk of suicidality. However, the risk factors remain under-
investigated. This study explored factors that increase suicidality risk in ASD. Through an online survey, 150 adults with
ASD were compared to 189 control adults. Autistic traits, depressive symptomatology, alexithymia, and antidepressant
intake were assessed on their contribution predicting suicidality. Among people with ASD, 63% scored above the cutoff for
high suicidality risk. Increased autistic traits, depressive symptomatology, and antidepressant intake significantly predicted
suicidality. Furthermore, among those with high levels of autistic traits, the risk of suicidality was increased if they also had
high levels of alexithymia. These results highlight the importance of considering depression, antidepressants, and alexithymia

to prevent suicidality in ASD.
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Research from the past years systematically shows that peo-
ple with autism spectrum disorder (ASD) are at an increased
risk of suicidality, a term that encompasses suicidal ideation,
suicide plans, and suicide attempts (for systematic reviews,
see Hedley and Uljarevi¢ 2018; Segers and Rawana 2014;
Zahid and Upthegrove 2017). However, the risk and pro-
tective factors remain under-investigated and guidelines
for preventive and intervention measures are still lacking
(Cassidy and Rodgers 2017). The aim of the present study
is to explore the relation between autistic traits, depressive
symptomatology, alexithymia, and antidepressant intake to
suicidality.

Depression in ASD
ASD is a neurodevelopmental condition characterized by

challenges in social communication, social interaction,
and by restricted and repetitive patterns of behaviors and
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interests (American Psychiatric Association 2013). Other
than these difficulties, people with ASD frequently expe-
rience associated psychiatric concerns (Lainhart 1999).
Among those psychiatric concerns, mood disorders such as
depression are described as the most common among people
with ASD (Ghaziuddin et al. 2002; Ghaziuddin and Zafar
2008; Hofvander et al. 2009).

The prevalence rates of depression among adults with
ASD without intellectual disability or with Asperger’s syn-
drome have been found to vary widely depending on the
studies. For instance, Sterling et al. (2008) reported that 43%
of their participants with ASD had depressive symptoms,
while Lugnegérd et al. (2011) found that 70% of their par-
ticipants with ASD had at least one episode of major depres-
sion and 50% had recurrent episodes of depression. In a
recent meta-analysis, one of the first studies to quantitatively
summarize the rates of depression in ASD, Hudson et al.
(2019) showed a lifetime prevalence rate of 14.4% and a cur-
rent prevalence rate of 12.3% for depression among people
with ASD. The World Health Organization (2018) estimates
that 4.4% of the global population is affected by depression.
Comparing the rates for the global population with even the
most conservative rates of depression prevalence in ASD,
it becomes clear that depression is more frequent among
people with ASD than in the general population.
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Suicidality in ASD

Because of the known link between depression and sui-
cidality in the general population (Angst et al. 1999) and
based on the high prevalence of depression among indi-
viduals with ASD (Lugnegéard et al. 2011; Sterling et al.
2008), it is important to consider suicidality in people with
ASD. According to the World Health Organization (2018),
suicide is stated as a cause of death for 1.4% of all deaths
worldwide. Furthermore, there are indications that for each
adult who dies by suicide, there may be more than 20 oth-
ers who attempt it (World Health Organization 2014).

Regarding suicidality in ASD, there are only a few stud-
ies exploring suicidal ideation or suicide attempts among
this population. However, despite the limited amount of
research in the area, all of the existing studies report a
higher prevalence of suicidality among people with ASD
compared to the general population. In one of the first
studies reporting suicidality in adults with ASD, Balfe
and Tantam (2010) reported that 40% of their participants
had suicidal thoughts and 15% had attempted suicide.
One study with 26 participants with ASD reported that
30.8% had suicidal ideations and two had died by sui-
cide (Raja et al. 2011). In a study with adults with ASD,
especially with Asperger’s Syndrome, 66% experienced
suicidal ideations during their lifetime and 35% either
had planned or attempted suicide (Cassidy et al. 2014).
Another study showed that 35% of individuals with ASD
had attempted suicide (Paquette-Smith et al. 2014). In a
recent systematic review, the prevalence rates for suicidal
ideation among people with ASD ranged between 11 and
66% and suicide attempts had a prevalence of up to 35%
(Hedley and Uljarevi¢ 2018). Overall, the prevalence of
suicide attempts is estimated to be at 4.6% in the general
population (Kessler et al. 1999), which is markedly lower
than among people with ASD.

Taken together, these results show a higher prevalence
of suicidality among people with ASD compared to the
general population. It is also reported that 0.31% of all
premature deaths in people with ASD are due to suicide,
which is significantly higher compared to the general pop-
ulation (0.06%), and is a leading cause of premature death
among people with ASD (Hirvikoski et al. 2016).

Risk Factors of Suicidality

The existing research consistently describes a high risk
of suicidality among people with ASD. It is thus impera-
tive to understand why there is an increased risk in this
population and what are the factors of vulnerability that
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predispose people with ASD to suicidality. According to
the World Health Organization (2018), there are various
risk factors of suicidality in the general population but
having a psychiatric condition seems to be the most com-
mon risk factor to die by suicide (Hawton and van Heer-
ingen 2009).

Among the different psychiatric concerns that are risk
factors of suicidality (e.g. substance-related disorders, self-
harm, anxiety, psychotic and personality disorders), mood
disorders such as depression are among the most common
risk factors for suicidality (Hawton and van Heeringen 2009;
Segers and Rawana 2014). Given the usually high rates of
reported depression among people with ASD (Wigham et al.
2017), depression should be considered when evaluating risk
factors of suicidality among people with ASD. The more so
because depression has been designated as a single factor to
put people with ASD at increased risk of suicidality (Hedley
et al. 2017).

The combination of depression with additional risk fac-
tors may particularly predispose people with ASD to suici-
dality. Among adults with ASD, it was found that those who
have depression have higher cognitive abilities and higher
social skills, which suggests that being more aware of own
challenges, such as difficulties interacting socially, can lead
to a higher risk of depression (Sterling et al. 2008). Another
study (Kraper et al. 2017) examined the relationship between
adaptive functioning described as “real-life skills”, intelli-
gence, and associated psychiatric concerns among people
with ASD. The results indicate that poor adaptive function-
ing can lead to greater psychiatric concerns, such as depres-
sion. Moreover, there is a higher risk for depression or other
mental conditions among those individuals with ASD with
the largest gap between intelligence and adaptive function-
ing, indicating that high cognitive abilities cannot be con-
sidered as protective factors for mental health concerns in
ASD (Kraper et al. 2017).

As reported in a systematic review about suicidality in
ASD (Segers and Rawana 2014), other chief risk factors for
suicidality in ASD are substance abuse (Raja et al. 2011),
behavioral problems, and taking psychotropic medication
(Mayes et al. 2013). A study with a general population sam-
ple has found that antidepressants may pose a particular risk
of suicidality for those younger than 25 years old (Stone
et al. 2009). However, in one of the few studies assessing
medication intake and their link to suicidality among young
people with ASD, it was found that there are no differences
on psychiatric medication status between those with and
without suicidal thoughts (Storch et al. 2013).

Age and gender have also been identified as relevant
factors for suicidality with particular patterns among peo-
ple with ASD. While in the general population suicide
rates are the lowest in persons under 15 years of age and
highest in persons aged 70 years or older (World Health
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Organization 2018), among people with ASD, being younger
than 10 years old is a protective factor against suicidality
(Mayes et al. 2013). However, in a study examining suicide
incidence over a period of 20 years, it was found that young
people with ASD are two times more likely to die by sui-
cide than young people without ASD (Kirby et al. 2019). In
relation to depression, individuals with ASD with depres-
sion tend to have a significantly higher age (Sterling et al.
2008). A possible explanation could be that with age, the
social expectations of relationships or of getting a job have
a greater impact, thus leading to feelings of stress and pres-
sure in individuals with ASD (Sterling et al. 2008). Regard-
ing gender, in the general population of high-income coun-
tries, three times as many men die of suicide compared to
women (World Health Organization 2018). Among people
with ASD, some studies have found that being a male is a
risk factor for suicidality (Mayes et al. 2013; Mikami et al.
2009) but females with ASD with intellectual disability have
an increased risk of premature mortality (Hirvikoski et al.
2016). It has also been found that in the most recent years
(from 2013 to 2017) females with ASD were three times
more likely to die by suicide than females without ASD
(Kirby et al. 2019).

Alexithymia, Depression, and Suicidality

Even though research into the causes of suicidality in ASD
can take indications from the research in the general popu-
lation, it is possible that the risk factors may be different
among people with ASD. For instance, in one of the large-
scale clinical studies conducted on suicidality among peo-
ple with Asperger’s syndrome, the rates of suicidal ideation
(66%) were the double of those of people with depression
(32%; Cassidy et al. 2014). Therefore, there must be other
risk factors particular to people with ASD (Cassidy and
Rodgers 2017) and one such factor could be alexithymia.

Alexithymia was first described by Sifneos (1973) as a
lack of words for emotions and it can be defined as a gen-
eral difficulty to recognize, describe, and distinguish own
emotions (Sifneos 1973) and emotions in others (Taylor
et al. 1997). Alexithymia impairs both the experience and
the expression of emotion (Taylor et al. 1997) and has an
impact at the intrapersonal and interpersonal levels. Whereas
the rate of alexithymia in the general population is estimated
at 10% (Salminen et al. 1999), there are higher rates of alex-
ithymia in ASD with a prevalence of 40 to 65% (Berthoz and
Hill 2005; Hill et al. 2004).

Research indicates that alexithymia is tightly linked to
depression. In a study examining the relationship between
alexithymia and depression in the general population, it was
found that 4.3% of the non-depressed subjects had alexithy-
mia whereas 32% of the depressed subjects had alexithymia

(Honkalampi et al. 2000). In another study, it was found
that individuals with higher levels of alexithymia also had
higher levels of depression (Honkalampi et al. 2010). As
depression is highly linked to suicide, and alexithymia to
depression, Hintikka et al. (2004) examined the association
between alexithymia and suicidality. The results indicated
that suicidal ideations are more common among individuals
with alexithymia than among individuals without alexithy-
mia, even after controlling for depression (Hintikka et al.
2004). Furthermore, in a review assessing risk factors for
depression in people with ASD, it was found that alexithy-
mia is one of the factors that present the greatest specific risk
(De-la-Iglesia and Olivar 2015).

Many individuals with ASD have difficulties to process
emotions, to identify facial expressions, to react to emo-
tions, as well as regulating emotions (Mazefsky 2015). Even
though some studies have found that emotional difficulties
in people with ASD cannot be solely attributed to alexithy-
mia (Samson et al. 2012; Stephenson et al. 2019), several
other studies indicate that emotional difficulties in people
with ASD are not specific to their condition, but are rather
due to associated alexithymia (Bird and Cook 2013; Costa
et al. 2017; Shah et al. 2016). The “alexithymia-hypothe-
sis” presented by Bird and Cook (2013) provides that the
emotional symptoms common in ASD can be explained by
higher rates of alexithymia among these individuals. There-
fore, according to this hypothesis, there are people with ASD
without emotional impairments and thus, emotional distur-
bances should not be considered ASD-specific symptoms
but caused by associated alexithymia.

The Present Study

Depression and alexithymia have been reported to play an
important role in explaining suicidality in the general pop-
ulation (Hintikka et al. 2004). However, and even though
people with ASD have increased rates of both depression
and alexithymia, there is to date, and to our knowledge, no
reported study on the potential role alexithymia and depres-
sion may play on suicidality among people with ASD. It is
thus the aim of this study to explore the relationship between
suicidality, depressive symptomatology, and alexithymia in
ASD. Furthermore, other factors that are known to be linked
to suicidality such as antidepressant intake, age, and gender
will also be assessed. This will be assessed using an online
survey on a sample of adults with ASD without intellectual
disability and adults without ASD.

First, and based on the reviewed literature, it is hypoth-
esized that people with ASD will have higher rates of
autistic traits, suicidality, depressive symptomatology, and
alexithymia than participants in the control group. Further-
more, individuals with ASD will take more antidepressant
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medication than the control group. Secondly, because the
risk of suicidality can be explained by high levels of depres-
sion and alexithymia in the general population (Angst et al.
1999; Honkalampi et al. 2000; Hintikka et al. 2004) and
because antidepressant intake can pose a suicidality risk
(Stone et al. 2009), it is also hypothesized that the higher
rates of suicidality can be explained by increased autistic
traits, higher rates of depressive symptomatology, increased
alexithymia, and antidepressant intake.

Methods
Participants

From the initial sample of 441 participants, 101 were
excluded because the surveys were not complete and
another was excluded because the participant was younger
than 18 years old, the minimum age required to participate.
Therefore, a final sample of 339 participants composed
of 150 adults with a self-reported diagnosis of ASD (98
female, 49 male, 3 unreported) and 189 adults without a
diagnosis of ASD (142 female, 47 male) as control group
was used in the present study. Because the study design
consisted of an online survey in which we could not verify
participants’ diagnosis, participants in the ASD group were
required to have received an ASD diagnosis before starting
the survey and participants in the control group were asked
whether they had ever been diagnosed with ASD, to which
all answered negatively. To improve the likelihood that par-
ticipants in the ASD group had indeed an ASD diagnosis,
the link to the survey was only shared with institutions work-
ing with people with ASD and closed forums dedicated to
people with a diagnosis of ASD. The link to the control
survey was shared in mainstream social media and univer-
sity campuses and was advertised as a study dealing with
mental health. Based on the self-report questionnaire AQ-
short (Hoekstra et al. 2011), n= 10 participants in the ASD
group had a score below the diagnosis confidence cutoff of

Table 1 Frequency and percentage (%) of participants reporting cur-
rently using antidepressants, currently receiving or having received
psychotherapy support, and having ever had a diagnosed psychiatric

66 and n =57 participants in the control group had a score
above that cutoff. Preliminary analysis excluding the ASD
participants with a score below the cutoff and excluding the
control participants with a score above the cutoff yielded
similar results to those obtained with their inclusion. There-
fore and despite the fact that these participants did not have
a score within the range expected for their group, they were
included in the analysis so that the sample can be representa-
tive of natural occurrences of autistic traits as well as often
co-occurring alexithymia.

Participants were aged from 18 to 64 years and the
ASD group (M,,.=33.74; SD,,. = 11.81) was significantly
older than the control group (M,,. =27.84; SD,,.=8.55),
1(337)=5.33, p<0.001. Groups did not differ on gender
distribution, y*(1)=2.90, p=0.11. Table 1 summarizes
participants’ reported current use of antidepressants, cur-
rently receiving or having received psychotherapy support,
and having ever had a diagnosed psychiatric condition (other
than ASD). The ASD group reported using antidepressants,
psychotherapy, and having one or more diagnosed psychi-
atric conditions (apart from ASD) significantly more than
the control group.

Measures
Autistic Traits

The AQ-short (Hoekstra et al. 2011), an abridged version
of the Autism Spectrum Quotient (AQ; Baron-Cohen et al.
2001) was used to measure the degree of autistic traits. The
AQ-short is composed of 28 items scored from 1= “defi-
nitely agree” to 4 =“definitely disagree”. A cutoff score of
66 or greater was used, which as indicated by Hoekstra et al.
(2011), provides a sensitivity of 0.97 and a specificity of
0.82. The AQ-short correlates significantly with the full-
scale AQ, providing a good criterion validity (r between
0.93 and 0.95, p <0.001). Even though test—retest reliability
is not provided for the AQ-short version, the full-scale AQ
provides a good test—retest reliability (r=0.78; Hoekstra

condition (other than ASD such as depression, anxiety, or other psy-
chiatric concerns), Pearson’s chi square values for group differences
(;(2), significance levels (p), and odds ratio (OR)

ASD frequency (%) n=150

Control frequency (%) n=189 Statistics (ASD/control)

Antidepressants 38 (25%)
Psychotherapy 133 (89%)
(Co-)occurrence of 1 or more psychiatric 121 (81%)
conditions
Depression 100 (67%)
Anxiety 57 (38%)
Other conditions 59 (39%)

8 (4%) 2(1)=31.75, p<0.001, OR 11.72
62 (33%) 2(1)=106.81, p<0.001, OR 16.03
37 (20%) F(1)=125.42, p<0.001, OR 17.14
26 (14%) 2(1)=100.25, p<0.001, OR 12.54
21 (11%) 2(1)=34.13, p<0.001, OR 4.90

9 (5%) 2(1)=62.33, p<0.001, OR 12.97

ASD autism spectrum disorder
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et al. 2008). Reliability analyses based on the present sample
revealed a very good internal consistency with Cronbach’s
a=0.95.

Suicidality

The Suicide Behaviors Questionnaire-Revised (SBQ-R;
Osman et al. 2001) was used to assess four dimensions of
suicidality with one item each. Item 1 explores life time
suicide ideation and/or suicide attempt, scored from 1 to
4. Item 2 assesses the frequency of suicidal ideation over
the past 12 months, scored from 1 to 5. Item 3 assesses the
threat of suicide attempt scored from 1 to 3. Item 4 evalu-
ates the self-reported likelihood of suicidal behavior in the
future, scored from O to 6. A cutoff score of 8 or greater
indicates risk of suicidality, providing a sensitivity between
0.80 and 0.93 and a specificity indicator between 0.91 and
0.96 across clinical and non-clinical samples, thus indicating
evidence for a good criterion-related validity. Even though
test—retest reliability is not provided for the revised version,
Cole’s (1988) version provides a good test—retest reliability
(r=0.95; Cotton et al. 1995). Reliability analysis based on
the present sample revealed a satisfying internal consistency
with Cronbach’s a=0.79.

Depressive Symptomatology

The Center for Epidemiological Studies-Depression Scale
(CES-D; Radloff 1977) was used to assess the levels of
depressive symptomatology. The CES-D is composed of 20
items with statements about feelings or behaviors the person
might have experienced during the past week. Responses to
the items are scored from 0 = “rarely or none of the time”
to 3="most or almost all of the time”. A cutoff score of
23 or greater indicates risk of depressive symptomatol-
ogy (Husaini and Neff 1980). Even though sensitivity and
specificity indicators are not available for a cutoff score of
23, a cutoff score of >20 provides a sensitivity of 0.61 and
specificity of 0.85 (Klinkman et al. 1997). The measure has
moderate criterion validity to other measures of similar con-
structs (r>0.58) in ASD samples (Cassidy et al. 2018a, b).
The CES-D provides a moderate test—retest validity (between
0.45 and 0.70). However, it is to be noted that the CES-D
is designed to measure current levels of symptomatology
and those are expected to vary over time (Radloff 1977).
Reliability analysis based on the present sample revealed a
very good internal consistency with a Cronbach’s a=0.92.

Alexithymia
The Toronto Alexithymia Scale (TAS-20; Bagby et al. 1994)

was used to assess the level of alexithymia. The TAS-20 is
composed of 20 items exploring the cognitive and affective

processes of emotion. Responses to the items are scored
from 1 ="‘strongly disagree” to 5 =*“strongly agree”. A cutoff
score of 61 or greater indicates high levels of alexithymia.
The scale provides good convergent and concurrent validity
and modest discriminant validity (Bagby et al. 1994). The
TAS-20 has been found to correlate highly with other meas-
ures of alexithymia using an ASD sample (r=0.77; Bird
et al. 2010), thus indicating good criterion-related validity
by individual differences in alexithymia being reliably meas-
ured. The TAS-20 has good test—retest reliability (r=0.77)
and reliability analysis based on the present sample revealed
a good internal consistency with a Cronbach’s a=0.88.

Procedure

The study was conducted through an online survey using
Qualtrics survey software (Qualtrics 2013). The survey had
a version for people with ASD that was distributed through
partner institutions for people with ASD (e.g. Fondation
Autisme Luxembourg, Autisme Luxembourg asbl, Autis-
muszentrum Trier) and posted in closed forums specific
to people with ASD (e.g. autismus.de, asperger-forum.de,
community.autism.org.uk). Aversion for the control group
was distributed through different social networks (e.g. Face-
book, students’ forums at the University of Luxembourg)
and was advertised as a study dealing with mental health.
Versions only differed on their initial presentation, on the
requirement to have an ASD diagnosis (ASD version) or
not (control version), and on the question regarding the
(co-)occurrence of psychiatric conditions. Participants were
requested to agree to the preconditions of participation, and
were asked to answer to demographics questions regard-
ing age, gender, country of residence, medication intake,
receiving psychotherapy support, and (co-)occurrence of
psychiatric conditions. After that, participants were asked
to fill out the questionnaires AQ-short, SBQ-R, CES-D, and
TAS-20. The survey was available in German (n=243) and
English (n=96). Because preliminary analyses revealed that
language version did not change the reported results, we
decided for parsimony, to not include this variable in sub-
sequent analyses. The study complied with ethical and data
protection requirements of the respective institutional and
national committees.

Results

Group Differences in Autistic Traits, Suicidality,
Depressive symptomatology, and Alexithymia

Because age, gender, and antidepressant intake have been

reported in previous literature to be important factors in sui-
cidality (Hirvikoski et al. 2016; Mayes et al. 2013), analyses
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of covariance with age, gender, and antidepressant intake
included as covariates were used to compare the ASD group
with the control group on their self-reported scores on autis-
tic traits (AQ-short), suicidality (SBQ-R), depressive symp-
tomatology (CES-D), and alexithymia (TAS-20). Bonfer-
roni corrections were applied to all tests to control for Type
I error rate. Additionally, Pearson’s chi-square tests, with
Bonferroni corrections, were conducted to compare groups
(control/ASD) on their rates of scoring above the cut-off for
each scale (see Table 2).

The scores of the levels of autistic traits ranged between
45 and 108 in the ASD group and between 32 and 87 in
the control group. There were higher levels of autistic
traits in the ASD group than in the control group. Age
[F(1, 331)=0.09, p= 077 ;1 = 0.00] and gender [F(I,
331)=0.29, p=0.59, ;1 =0. 00] did not significantly affect
autistic traits scores but taking antidepressants was sig-
nificantly related to more autistic traits [F(1, 331)=5.91,
p <0.05, ;15 = 0.02]. The scores for suicidality ranged
between 3 and 17 in the ASD group and between 3 and 15
in the control group. The ASD group scored significantly
higher in suicidality than the control group. Age [F(1,
331)=6.83, p<0.01, 115 = 0.02] significantly affected sui-
cidality scores with younger ages predicting higher suici-
dality scores. Taking antidepressants was also significantly
related to higher suicidality scores [F(1, 331)=15.47,
p<0.001, 11 = (0.05]. Gender did not have a 51gn1ﬁcant
effect on sulcldahty scores [F(1, 331)=1.33, p=0.25, n
= 0.00]. The scores for depressive symptomatology ranged
between 1 and 54 in the ASD group and O and 55 in the
control group. The ASD group had significantly higher
depressive symptomatology scores than the control group.
Age [F(1,331=19.42, p<0 001, 11 = 0.06] and gender
[F(1,331)=6.21, p<0.05, ;7 =0. 02] significantly affected
depressive symptomatology scores with younger ages and
being a female predicting higher depressive symptomatol-
ogy scores. Taking antidepressant medication did not have
a significant effect on depressive symptomatology [F(1,

331)=1.07, p=0.30, 112 = 0.00]. The scores of the levels of
alexithymia ranged between 27 and 85 for the ASD group
and between 22 and 80 for the control group. The ASD
group had significantly higher levels of alexithymia than the
control group. Age [F(1,331)=16.41, p<0.001, 71 =0. 05]
and antidepressant intake [F(1, 331)=4.31, p< 0 05, n
0.01] significantly affected alexithymia scores with younger
ages and taking antidepressants predicting higher alexithy-
mia scores, but gender did not have a significant effect [F(1,
331)=0.98, p=0.32, ;1; =0.00].

Pearson correlations were calculated to determine the
relationship between the different assessment tools and anti-
depressant intake. Results revealed a significant correlation
between all measures for the whole sample (Table 3).

Predictors of Suicidality

A hierarchical multiple regression analysis was conducted
to examine the role of autistic traits, depression, and alex-
ithymia in predicting suicidality (SBQ-R). Control variables,
z-standardized age, gender (female/male), and antidepressant
intake (no/yes) were entered in a first step. Z-standardized
scores on autistic traits (AQ-short), depressive symptoma-
tology (CES-D), and alexithymia (TAS-20) were entered in

Table 3 Pearson correlations for scores on autistic traits (AQ-short),
suicidality (SBQ-R), depressive symptomatology (CES-D), alex-
ithymia (TAS-20), and point-Biserial correlations for antidepressant
intake (no/yes)

Measure AQ-short SBQ-R CES-D TAS-20
AQ-short

SBQ-R 0.5k -

CES-D 0.5k .58k

TAS-20 0.72%%s%% 0.46%%* 0.56%** -
Antidepressants .33k 0.3k 0.177%%* (.24 sk
*#%¥p <0.001

Table 2 Means (M), standard
deviations (SD), F-values
(ANCOVA), significance levels

above cutoff

ASD M (SD) %

Control M (SD) %
above cutoff

Statistics (ASD/control)

(p), and effect sizes (11;) on the AQ-short 87.12 (12.15)
total scores comparing the ASD cutoff: > 66 93%

group and the control group

on autistic traits (AQ-short), SBQ-R 8.66 (3.66)
suicidality (SBQ-R), depressive cutoff: > 8 63%
symptomatology (CES-D), CES-D 25.75 (12.07)
and alexithymia (TAS-20), cutoff: >23 59%
controlling for age, gender, TAS-20 6231 (12.55)
and antidepressant intake as cutoff: > 61 359%

58.76 (10.89) F(1,331)=396.67, p<0.001, #? = 0.55
30% (1)=137.11, p<0.001, OR 35.00
5.51(2.83) F(1,331)=65.51, p<0.001, #* = 0.17
18% 2 (1)=71.03, p<0.001, OR 7.71

15.41 (10.43) F(1,331)=83.41, p<0.001, 2 = 0.20
20% Z(1)=53.25, p<0.001, OR 5.69

45.68 (13.55) F(1,331)=127.13, p<0.001, > = 0.28
15% (1)=69.45, p<0.001, OR 7.91

covariates

Percentage (%), Pearson’s chi square values for group differences (y%), significance levels (p), and odds
ratio (OR) comparing groups on the scores above cutoff values

ASD autism spectrum disorder
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a second step. Finally, because the ASD group used more
antidepressants than the control group and had higher levels
of depressive symptomatology as well as alexithymia than
the control group, the cross-product of z-standardized scores
on autistic traits with antidepressant intake, z-standardized
scores on depressive symptomatology (CES-D), and z-stand-
ardized scores on alexithymia (TAS-20), were entered in a
third step.

The model with age, gender (female/male), and anti-
depressant intake (no/yes) (Step 1), significantly contrib-
uted to a predictive model of suicidality [R2=0.10, F(3,
332)=11.82, p<0.001] but only antidepressant intake was
a significant predictor of suicidality. Taking antidepressants
significantly predicted a higher suicidality score. When
autistic traits (AQ-short), depressive symptomatology scores
(CES-D), and alexithymia scores (TAS-20) were added to
the model (Step 2), antidepressant intake remained a signifi-
cant predictor of suicidality. Autistic traits and depressive
symptomatology were also significant predictors and this
resulted in a significant increase in the model’s predictability
of suicidality [AR?=0.32, Fopange(3, 329)=61.18, p<0.001]
and in a significant model [F(6, 329)=39.71, p <0.001].
Scoring higher on autistic traits and on depressive symp-
tomatology significantly predicted a higher suicidality score.
Age and gender did not contribute significantly to the model
nor did alexithymia scores. When the cross-product of autis-
tic traits with antidepressant intake (AQ-short x Antidepres-
sants), with depressive symptomatology scores (AQ-short
X CES-D), and with alexithymia scores (AQ-short X TAS-
20) were added to the model (Step 3), antidepressant intake,
autistic traits, and depressive symptomatology remained
significant predictors, while age, gender, and alexithymia
remained non-significant predictors. Furthermore, a sig-
nificant interaction effect was found, as the cross-product
of autistic traits with alexithymia incrementally predicted
suicidality above and beyond antidepressant intake, autistic
traits, and depressive symptomatology, resulting in a signifi-
cant increment in the model’s predictability of suicidality
[AR?>=0.02, F ange(3, 326)=3.01, p <0.05] and resulting
in a significant model [F(9, 326) =27.96, p <0.001] (see
Table 4).

Participants with high levels of autistic traits (+ 1 SD) had
higher levels of suicidality at high levels of alexithymia (+ 1
SD) than at low levels of alexithymia (— 1 SD), while partici-
pants with low levels of autistic traits (— 1 SD) had similar lev-
els of suicidality at low and high levels of alexithymia (+1 SD;
see Fig. 1). Simple slope analysis confirmed this interpretation:
a significant relationship was found between alexithymia and
suicidality on participants with high levels of autistic traits
[b=1.04, SE=0.30, p <0.001], as well as on participants with
mean levels of autistic traits [b=0.71, SE=0.23, p<0.01].

Table 4 Three-step hierarchical multiple regression analysis for vari-
ables predicting suicidality (SBQ-R)

Variables p SEp ¢ 95% CI for
Lower Upper
Step 1
Constant 6.95 0.75 9.27*%* 547 842
Age —-0.01 0.02 0.53 —-0.05 0.03
Gender -0.16 042 0.38 —-0.97 0.66
Antidepressants 3.29 0.56 5.90%*F 220 4.39
Step 2
Constant 7.09 0.65 10.92%** 581 8.36
Age —-0.01 0.02 0.68 —0.04 0.02
Gender —-0.06 034 0.18 —-0.73 0.61
Antidepressants 172 0.47  3.65%**  0.79 2.64
Autistic traits (AQ- 0.89 0.24 3.65%** 041 1.36
short)
Depressive sympt. 148 0.19 7.82%**  1.11 1.85
(CES-D)
Alexithymia (TAS-20) 0.04 024 0.18 - 042 0.50
Step 3
Constant 6.87 0.65 10.59 559 8.14
Age -0.02 0.02 1.07 —-0.05 0.01
Gender -0.02 034 0.07 —0.69 0.65

Antidepressants 228 0.62 3.67***  1.06 3.50

Autistic traits (AQ- 1.00 025 3.97#**  0.51 1.50
short)

Depressive sympt. 149 020 7.54%%  1.10 1.88
(CES-D)

Alexithymia (TAS-20) —0.00 0.24  0.01 - 047 047

AQ-short X antidepres- —0.77 0.59  1.31 -1.93 0.39
sants

AQ-short x CES-D 0.06 0.19 0.31 —-0.31 043

AQ-short x TAS-20 047 020 2.38* 0.08 0.85

Predictors: in Step 1 control variables z-standardized age, gender
(female/male), and antidepressant intake (no/yes); in Step 2 z-stand-
ardized autistic traits (AQ-short), z-standardized depressive symp-
tomatology (CES-D), and z-standardized alexithymia (TAS-20); in
Step 3 the cross product of z-standardized autistic traits and antide-
pressant intake (AQ-short X Antidepressant), the cross product of
z-standardized autistic traits and depressive symptomatology (AQ-
short X CES-D), and the cross product of z-standardized autistic traits
and alexithymia (AQ-short X TAS-20)

p standardized beta coefficient, f SE standard error, CI confidence
interval

#p <0.05; *+%p <0.001

However, alexithymia was not related to suicidality on par-
ticipants with low levels of autistic traits [b=0.39, SE=0.27,
p=0.15]. No interaction effects between autistic traits and
antidepressant intake or with depressive symptomatology
scores were found (see Table 4).
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Fig. 1 Regressing suicidality scores (SBQ-R) as function of autistic
traits (+ 1 SD; AQ-short) and alexithymia (+ 1 SD; TAS-20)

Discussion

Recent research has systematically identified increased
rates of suicidality among people with ASD (e.g. Hedley
and Uljarevi¢ 2018). However, the research into the risk fac-
tors that predispose people with ASD to suicidality has been
scarce and much is yet to be learned. From the few studies
that have been conducted, it becomes apparent that suicidal-
ity among people with ASD may follow a pattern different
from that in the general population (Cassidy and Rodgers
2017). It was thus the aim of the present study to contribute
to the state of the art by exploring possible factors that can
explain the high prevalence of suicidality among people with
ASD. Among these factors are depression and antidepressant
intake. Another factor is alexithymia. Depression is a well-
known risk factor for suicidality in the general population.
However, as it was found in one of the few studies assessing
risk factors in ASD, depression might not account for most
of the variability of suicidality in ASD (Cassidy et al. 2014).
Antidepressant intake is associated with being diagnosed
with depression and is a well-reported risk factor for suici-
dality, particularly among people younger than 25 years old
(Stone et al. 2009). Alexithymia has not been assessed as a
risk factor for suicidality in ASD. However, it is five times
more frequent among people with ASD than in the general
population, it has strong ties to depression, and has been
identified as an important contributor to explain suicidality
in the general population (Hintikka et al. 2004). Further-
more, antidepressant intake has been found to be linked to
increased alexithymia (Kajanoja et al. 2018).

To assess how antidepressant intake, depressive symp-
tomatology, and alexithymia are linked to suicidality in
ASD, we have first compared the rates of self-reported
suicidality, antidepressant intake, autistic traits, depres-
sive symptomatology, and alexithymia among a sample of
adults with ASD and a control group. Then, we analyzed
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how antidepressant intake, autistic traits, depressive
symptomatology, and alexithymia contribute to explain
suicidality. Our findings indicate that adults with ASD
have higher levels of suicidality, take more antidepressant
medication, have more autistic traits, increased depres-
sive symptomatology, and increased alexithymia than
adults without ASD. It is also shown that antidepressant
intake, increased autistic traits, and increased depressive
symptomatology contribute significantly to explain higher
rates of suicidality. Furthermore, those with high levels
of autistic traits have an increased risk of suicidality if
they have higher levels of alexithymia than lower levels
of alexithymia, but those with low levels of autistic traits
have a similar risk of suicidality regardless of their levels
of alexithymia.

Associated Difficulties in ASD

In our study, we found a high rate of self-reported lifetime
diagnosed associated psychiatric conditions among people
with ASD (81%) compared to controls (20%). The most
common associated psychiatric condition was depression,
followed by anxiety, and other concerns (e.g. ADD/ADHD,
personality disorders, eating disorders, and sleeping dis-
orders). This result is in agreement with previous studies
that found that having other psychiatric conditions (apart
from ASD) was more common among people with ASD
than in the general population, particularly depression (e.g.
Lugnegard et al. 2011; Sterling et al. 2008). Even though,
the rates in the present study, are high compared to those
reported in other studies, also among the general popula-
tion (Hudson et al. 2019; WHO 2018), they are, at least for
depression, in agreement with the rate of those who scored
above the cutoff for depression in the CES-D scale. One
reason for that could be that the study was advertised as
dealing with mental health and that may have thus attracted
more participants with mental health concerns.
Furthermore, participants with ASD mention much
more often that they went to therapy or are currently in
therapy than those without ASD. One possible reason for
the high rate of therapy among those with ASD could be
that, because of their diagnosis, they often benefit from a
specialized assistance, and are thus more in contact with
therapists. Moreover, people with ASD reported using more
often antidepressant medication (e.g. venlafaxine paroxe-
tine, escitalopram, bupropion), which is in agreement with
increased rates of depression observed among people with
ASD (Hofvander et al. 2009) and highlights the high rate
of co-occurring mental health concerns among people with
ASD compared to the general population. Furthermore, this
result supports our hypothesis that people with ASD take
more antidepressant medication than people without ASD.
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Prevalence of Autistic Traits, Suicidality, Depressive
Symptomatology, and Alexithymia

In the present study, we found, as expected, that partici-
pants with ASD had significantly more autistic traits than
the control group. Similarly, the proportion of those scoring
above the cutoff was significantly higher for people with
ASD than for people without ASD. This result is particu-
larly relevant given the fact that the survey was conducted
online and that we were thus unable to confirm participants’
diagnostic status. Nevertheless, 7% of participants with ASD
had a score below the cutoff and 30% of participants in the
control group had a score above the cutoff. Even though we
cannot explain the reasons for the particularly high percent-
age of people in the control group scoring above the cutoff
for autistic traits, we can speculate that the fact that the study
was advertised as a study about mental health among the
control group might have attracted more participants with
mental health issues who are thus more likely to score high
in autistic traits. Indeed, it has been found in other samples
that the AQ scale and its short forms might measure mental
health problems other than autistic traits (Kurita and Koy-
ama 2006).

The findings of the present study show that adults with
ASD score significantly higher than the control group in
suicidality and that the proportion of those scoring above the
cutoff for increased risk is also significantly higher among
the ASD group than the control group. Indeed, we found
that 63% of people with ASD scored above the cutoff for
increased risk of suicidality. These results are in agreement
with previous research that found similar high rates of suici-
dality among people with ASD (e.g. Balfe and Tantam 2010;
Cassidy et al. 2014; Hedley and Uljarevi¢ 2018).

Similarly, we found that participants with ASD scored
significantly higher in depressive symptomatology than con-
trols and that the rate of those scoring above the cutoff was
also significantly higher among the ASD group than the con-
trol group. These results are also in agreement with previ-
ously reported prevalence rates of depression and depressive
symptomatology among people with ASD (Lugnegard et al.
2011; Sterling et al. 2008).

Regarding alexithymia, and in agreement with previous
research (Berthoz and Hill 2005; Hill et al. 2004), we also
found that people with ASD had a significantly higher score
compared to the control group. Furthermore, the proportion
of those scoring above the cutoff was significantly higher
among those with ASD than the controls, and the rates are
in line with those reported in previous research (Berthoz and
Hill 2005; Salminen et al. 1999).

The combination of these results supports our first
hypothesis that people with ASD would score significantly
higher than the control group in autistic traits, suicidality,
depressive symptomatology, and alexithymia. These results

also add to a growing body of research demonstrating that
people with ASD are more prone to suffer from other dis-
turbances in addition to their difficulties related to ASD and
that the rates of suicidality among people with ASD are
high. Furthermore, correlations based in the entire sample
revealed all of our key measures to be significantly corre-
lated to each other. This highlights the fact that people who
have one mental health concern tend to also have others.
This is particularly expected in a sample including people
with ASD who, as demonstrated above, have higher scores
than the control group in all measures and have a high preva-
lence of suicidality, depressive symptomatology, as well as
alexithymia, and take more antidepressant medication.

Predictors of Suicidality

The main aim of the present study was to explore risk fac-
tors of suicidality. For this, and based on the literature, we
considered age, gender, antidepressant intake, autistic traits,
depressive symptomatology, and alexithymia as predictors
of suicidality. Age and gender have been found to play a
role in suicidality among people with ASD (e.g. Kirby et al.
2019; Mayes et al. 2013). It is generally accepted that anti-
depressant intake, at least for people younger than 25 years
old, can pose a risk of suicidality (Stone et al. 2009). Since
our sample was overall young and had a big proportion of
participants younger than 25 years old, antidepressant intake
is of relevance. Previous studies have demonstrated that peo-
ple with ASD, and thus with more autistic traits, are at an
increased risk of suicidality, compared to people without
ASD (e.g. Hedley and Uljarevi¢ 2018). In addition, several
studies have analyzed the association between depression
and alexithymia, specifically in ASD, such as De-la-Iglesia
and Olivar (2015) or Shah et al. (2016). Other studies ana-
lyzed the association between depression or suicidality and
alexithymia in the general population (e.g. Hintikka et al.
2004; Honkalampi et al. 2000). However, so far, and to our
knowledge, no other study has examined the role alexithymia
may play in suicidality among people with ASD. Regres-
sion analyses revealed that taking antidepressants, scoring
high in autistic traits and in depressive symptomatology
explained 42% of the variability in suicidality. Moreover,
alexithymia alone did not predict suicidality. However, an
interaction between autistic traits and alexithymia proved to
significantly contribute to the model explaining suicidality
above and beyond antidepressant intake, autistic traits, and
depressive symptomatology alone. Gender and age did not
play a significant role predicting suicidality risk.

Further analyses, revealed that autistic traits moderate the
relation between alexithymia and suicidality. While there are
no differences in suicidality among those with low and high
levels of alexithymia if they have low levels of autistic traits,
those with high levels of autistic traits have an increased risk
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of suicidality if they have high levels of alexithymia than if
they have low levels of alexithymia. Together, these results
indicate that taking antidepressants, having increased levels
of autistic traits and higher scores in depressive symptoma-
tology contribute to an increase risk of suicidality. Further-
more, among those with high levels of autistic traits, scoring
higher in alexithymia increases the risk of suicidality. The
present results are in line with previous studies that found
that antidepressants intake might put young adults at an
increased risk of suicidality (Stone et al. 2009). This result,
however, can be linked to the fact that individuals who are
depressed, and thus at increased risk of suicidality, tend to
take antidepressants. Our results are also in agreement with
studies that found that depressive symptomatology contrib-
utes to suicidality among people with ASD (Hedley et al.
2017) and advance our understanding about the potential role
of alexithymia in predicting suicidality, particularly among
people with ASD, who have high levels of autistic traits. In
previous studies, it was found that in the general population,
alexithymic individuals had higher rates of suicidal ideation
than non-alexithymic individuals did (Hintikka et al. 2004).
However, the present study cannot corroborate these results.
Instead, it shows that alexithymia plays a role in predicting
suicidality only when combined with increased levels of
autistic traits, but not with low levels of autistic traits. This
demonstrates that alexithymia may be particularly relevant
in explaining suicidality among people with ASD. It has also
been shown that there is a close link between alexithymia
and anxiety in ASD (Maisel et al. 2016). This could help
explain the role of alexithymia in suicidality among people
with ASD. Because anxiety is linked to decreased quality of
life (van Steensel et al. 2012), it could increase suicidality
risk among people with ASD. Finally, in our study, age and
gender did not contribute significantly to predict suicidality.
This is in contradiction with previous studies that found that
young people with ASD are more likely to die by suicide
than young people without ASD (Kirby et al. 2019) and
that being younger than 10 years old is a protective factor
(Mayes et al. 2013). One explanation could be that our sam-
ple was limited to adults (18+ years old), which could thus
explain why no age effects were found. Regarding gender
effects, it is possible that those might be restricted to sam-
ples including people with ASD with intellectual disability
(Hirvikoski et al. 2016), and could thus not be found in our
sample because it did not include individuals with ASD with
intellectual disability.

Risk Factors for Suicidality in ASD
Several studies identified possible risk factors for suicidal-
ity in ASD, such as a higher intelligence with greater social

skills or low social support and high loneliness (Sterling
et al. 2008; Hedley et al. 2017). In the present study, the
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findings indicate that antidepressant intake, autistic traits,
depressive symptomatology, and alexithymia in association
with autistic traits play a role in the occurrence of suici-
dality. However, factors such as age and gender that have
been found to be important in other studies (Hirvikoski et al.
2016; Mayes et al. 2013), have not contributed to the expla-
nation of suicidality in the present study.

Taken together, these factors show that individuals with
ASD are confronted with a large number of challenges that
are directly linked to their specific difficulties. There is a
higher prevalence of alexithymia among people with ASD,
which may predispose individuals with ASD to more prob-
lems in expressing and identifying emotions. Furthermore,
people with ASD often have difficulties with social skills
and social communication. Adults with ASD with average or
above average intelligence are often aware of their difficul-
ties interacting and communicating with others, and often
have a desire of “fitting in” the society (Sterling et al. 2008).
These problems might explain why people with ASD are
more often vulnerable to social situations and have more
difficulties finding their place in society. Those with more
autistic traits, who have increased alexithymia, might feel
overburdened more quickly, as they have more difficulties
in identifying emotions or correctly interpreting social situ-
ations. As a result, the risk of suicidality may increase.

Implications

The results of this study indicate some implications for
assessment and interventions for individuals with ASD. As
autistic traits moderated the relation between alexithymia
and suicidality, one possible implication is that interventions
on alexithymia might be helpful in order to prevent suicidal-
ity among people with high and mean levels of autistic traits.
It is important to assess alexithymia in people with ASD and
individuals with ASD might benefit from trainings targeting
skills such as emotional awareness to learn identifying emo-
tions and to develop coping strategies to manage emotional
stress in order to prevent suicidal ideations. However, as
the causality link between alexithymia and suicidality is not
clear yet, further research is needed to examine this link
more closely and to examine the effects of such interven-
tions. Another possible implication from this study considers
the need of assessment tools for depression, suicidality, and
other frequent associated mental conditions, such as alex-
ithymia, that are specific to people with ASD. Even though
the assessment tools used in the present study are frequently
used with people with ASD (Bird et al. 2010; Cassidy et al.
2018a, b), these tools have been designed for the general
population. Hence, tools conceived taking into consideration
the specificities of people with ASD may enable associated
mental health concerns to be more reliably detected in ASD.
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Furthermore, the present findings implicate that it is
important to be aware of the large number of difficulties
individuals with ASD are facing. A greater awareness for
this population, especially in clinical settings, is needed.
As depression is a strong predictor of suicidality, psycho-
therapeutic approaches are helpful, but might be adjusted
accordingly to the specific needs of people with ASD, such
as the lack of social skills or high levels of alexithymia.
Finally, more studies are needed on the impact of antidepres-
sant medication in the suicidality of people with ASD. Our
study showed that 25% of people with ASD take antidepres-
sant medication and even though antidepressant intake is
linked to having depression and thus the contributing effect
of antidepressants to suicidality could partially be explained
by depression, it played an independent role.

Limitations

Even though the present study contributes to further the
understanding of the risk factors associated with suicidality
in ASD, a few limitations pertaining to this study need to be
mentioned. First, it is important to consider the possible dif-
ficulties people with ASD may face when answering to the
questions of the assessment tools due to their specific prob-
lems in literal thinking (i.e. difficulties in abstract thinking
or “reading between the lines”). There is a lack of specific
assessment tools for mental health problems in ASD and the
measures used in this study have been designed for the gen-
eral population. Therefore, the possibility of under- or over-
reporting of mental health problems, while answering to the
survey must be taken into account. Furthermore, while we
opted for the CES-D as a measure of depressive symptoma-
tology due to its good psychometric properties and usage of
current depressive state, other measures such as the Beck
Depression Inventory, second edition (BDI-II; Beck et al.
1996) or the Patient Health Questionnaire (PHQ-9; Kroenke
and Spitzer 2002), have been shown to be more appropriate
to be used with people with ASD (Cassidy et al. 2018a).

For the interpretation of the results, it is noteworthy that
even though there are more males than females diagnosed
with ASD, more women participated in the present study,
both in the control and the ASD groups. The present study
was advertised as a study about mental health. Therefore, it
is possible that, as indicated by previous research (Hirviko-
ski et al. 2016), women with ASD may be further affected
by mental health issues, which might have attracted their
participation in the study. However, and even though, gen-
der was associated with depressive symptomatology, it was
not associated with suicidality or alexithymia and it did not
significantly contribute to the explanation of suicidality in
the regression model.

Moreover, due to the fact that the survey data were
collected online, it was not possible to confirm the ASD
diagnoses by ourselves, but only through participants’ self-
reporting. To circumvent this, the recruitment of participants
with ASD was limited to institutions working with people
with ASD and to closed online forums for people with ASD.
Furthermore, we included the assessment tool AQ-short to
determine participants’ autistic traits and the regression anal-
ysis was conducted using autistic traits as a predictor. The
AQ-short explores autistic traits and provides good sensitiv-
ity and specificity of clinically significant autistic levels but
it cannot be considered a diagnostic instrument (Hoekstra
et al. 2011). Among the control group, 30% of the partici-
pants had a score on autistic traits above the cutoff. It is not
clear why there were so many participants with high autistic
traits in the control group.

Additionally, in the present study it was not possible to
distinguish the separate effects of depressive symptomatol-
ogy and antidepressant intake. However, depressive symp-
tomatology together with anxiety effects, which were not
measured in the present study, likely explain a large part of
the contribution of antidepressants. Nevertheless, as indi-
cated in our results, antidepressant intake still had a contri-
bution of its own.

A final limitation of this study is related to the fact that
only individuals with ASD without severe intellectual dis-
ability could participate in this study. Therefore, the present
results only apply to a portion of the population with ASD
and cannot be generalized to all those with ASD. Further
research should be conducted to assess the suicidality risk
among people with ASD with intellectual disability, which
also includes measures of alexithymia.

Conclusions

Acknowledging its limitations, the present study provides
some important findings about suicidality in ASD. It shows
that individuals with ASD, compared to individuals without
ASD, are at an increased risk of suicidality and that specific
risk factors may be present among people with ASD. The
main contribution and novelty of this study is that alexithy-
mia, in combination with increased levels of autistic traits,
play an important role in the determination of suicidality
risk. Furthermore, the present study confirmed again that
antidepressant intake and depressive symptomatology play
an important role in predicting suicidality. Thus, prevention
and intervention programs on suicidality among people with
ASD should take alexithymia severity into account along
with antidepressant’s intake and depressive symptomatol-
ogy. Further research is needed, however, in order to exam-
ine those relationships as well as the specific risk factors of
suicidality in ASD more closely.
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