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Abstract

Purpose of the Review There is a heightened risk of suicide in Autism Spectrum Disorder (ASD). An up-to-date systematic
review was conducted for studies examining suicide in ASD that were published in the past 5 years.

Recent Findings Four previous systematic reviews were identified. The most recent review included studies published between
1995 and 2014. Combining data cross studies, prevalence of suicide attempts in ASD was estimated to be 7 to 47%, and suicidal
ideation was 72%.

Summary The current review included 13 studies. Compared to previous reviews, we identified a shift to the use of larger
cohorts, including one population-based study. Prevalence rates for suicidal ideation were 11 to 66% and suicidal attempts were 1
to 35%. One study reported that 0.31% of premature deaths in ASD were due to suicide, significantly higher than general
population controls. Further theoretical and empirical work is needed to identify causal mechanisms underlying suicidal risk

in people with ASD.

Keywords Autism spectrum disorder - Ideation - Prevalence - Review - Suicidal behavior - Suicide

Introduction

Autism Spectrum Disorder (ASD) is a lifelong condition
with an estimated prevalence rate of 1 in 68 [1]. In addition
to core difficulties in social communication and restricted
and repetitive behaviors [2], people with ASD, across the
lifespan, experience extremely high rates of comorbid psy-
chopathology and other medical conditions, the most com-
mon being anxiety and depression [3—8] and sleep disor-
ders [9, 10]. Given that in the general population history of
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depression is strongly associated with suicide [11, 12], the
high rate of depression in ASD is particularly concerning
as this factor alone is likely to place individuals with ASD
at heightened risk [13]. Indeed, it has increasingly become
apparent that suicidal ideation and behavior, including
deaths, are overrepresented in people with ASD when
compared to the general population [14, 15¢]. Strikingly,
a Swedish mortality study showed a sevenfold increased
risk of premature death by suicide in people with ASD
compared to the general population [16e°].

Although reported prevalence of suicidal ideation and be-
havior varies widely across studies [15¢], it is clear that the
impact is alarming due to the increased risk in ASD compared
to the general population. Given that (a) an understanding and
appreciation of suicidal behavior in ASD and (b) the
identification of underpinning mechanisms and risk factors
are essential in identifying and providing appropriate supports
to individuals at risk [14], we aim to summarize previous
reviews on suicidal behavior in ASD and then report our
own updated systematic review on the topic in order to pro-
vide a state of the art summary with regards to suicidal behav-
ior in ASD. We also discuss a roadmap for future research.
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Where the specific suicidal behaviors are not able to be
ascertained from the original texts, the term “suicidal be-
havior” will be used forthwith as an overarching term that
may describe suicidal ideation, suicidal attempts, and
completed suicide, although where possible the specific
term will be adopted [17]." In the general population,
suicide accounts for 1.4% of deaths worldwide, is ranked
as the 17th leading cause of death across all ages, and the
second leading cause of death among 15-29-year-olds
[18]. In a study involving 12,000 adults from the general
community across eight sites and five European (EU)
countries, Casey et al. [19] reported an overall rate for
2-week suicidal ideation of 7.6%. However, it is impor-
tant to note that the rate varied across sites from 1.1 to
19.8% and was less for serious suicidal ideation (“I would
like to kill myself”, “I would kill myself if I had the
chance”; 0.4-1.8%). Factors which should be considered
when assessing suicide risk in the general population in-
clude age and other demographic information, presence of
psychiatric or other medical comorbidity, substance abuse
and dependency, feelings of helplessness and hopeless-
ness, poor sleep quality, family history of suicidal behav-
ior, recent stressors and life events, and availability of
social supports [17, 19].

It is currently not clear to what extent the risk factors de-
rived from the general population are generalizable to people
with ASD. Many of the factors affecting non-ASD popula-
tions (e.g., substance abuse, mental and physical health issues)
are prevalent in ASD and seem to increase risk in this popu-
lation [20, 21°]. However, other factors may function differ-
ently in ASD and non-ASD populations, possibly due to the
influence of symptoms associated with the condition. For ex-
ample, a recent study from our group [13] suggests that social
support, in the form of appraisal and belonging, did not offer
the same protection against risk for suicidal ideation and
thoughts of self-harm in people with ASD as has been report-
ed in studies with non-ASD populations. Core ASD symp-
toms may also increase risk. For example, reduced social ca-
pability may place the individual with ASD at risk of peer
victimization, loneliness, and social isolation [13, 21¢].
Other factors, such as a disproportionate number of males
compared to females [21¢], or indirect factors including, for
example, high rates of under- and un-employment [22], may
further increase risk [23]. Of concern, it has been suggested
that individuals with ASD may be more likely to succeed in
their first suicide attempt, may use more lethal means, and
may be less connected to support services than other at risk
groups [21e, 24].

! Although the term “suicidality” is sometimes used as an umbrella term to
refer to the array of behaviors associated with suicide [15], more specific
terminology is recommended as the term suicidality lacks clinical usefulness
and can cause confusion across studies [17].
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Previous Systematic Reviews

We identified four systematic reviews concerning suicide in
ASD published between 2013 and 2017 [15e, 21e, 23, 25].
Hannon and Taylor [23] reviewed studies examining suicidal
behavior in adolescents and young adults with ASD with the
aim of identifying prevalence and risk factors. Four studies
published between 2005 and 2010 met their inclusion criteria.
Key findings of the review were that rates of suicidal behavior
were similar in young people with ASD and the typical pop-
ulation (7-8.5% based on one study), with overlapping risk
factors between groups including comorbid mental health
problems, abuse, and bullying. Hannon and Taylor further
suggested that ASD symptoms may be risk factors, for exam-
ple, more severe social and communication deficits may lead
to interpersonal problems and social isolation. However, indi-
viduals with less severe symptom presentation may be at
heightened risk due to better emotional insight and more con-
tact with others. Indeed, Shtayermman [26] reported that in-
dividuals with less severe symptomology showed increased
levels of suicidal ideation [23].

Segers and Rawana [21¢] included 11 studies (published
1999-2013; three studies were also described in [23]) and
three case reports in their review which targeted prevalence,
clinical profiles, and risk and protective factors. Prevalence of
suicidal behavior was reported to be 10.9—50% across studies.
Four of the reviewed studies that examined the presence of
ASD (which included retrospective diagnoses) in hospitalized
cases suggested that individuals with ASD may comprise
from 7.3 to 15% of suicidal inpatient populations. Suicidal
risk factors in ASD identified across reviewed studies includ-
ed peer victimization, behavioral problems, being Black or
Hispanic, being male, and lower socioeconomic (SES) status
and education level. Only one study [27] considered protec-
tive factors and, in addition to demographic variables (e.g.,
female, White, Asian, high SES), reported absence of impul-
siveness, behavioral problems, or mood dysregulation to be
associated with lower risk of suicidal behavior. However, ab-
sence of a certain factor or trait is not clearly a protective
factor. Rather, a protective factor is better described as the
presence of a particular trait or factor that reduces the risk of
an unwanted or negative outcome occurring, despite negative
circumstances.

Richa et al. [25] reviewed 11 studies published between
1999 and 2013 and identified a further 14 case studies and
articles concerning suicide and ASD. The authors identified a
need for large scale population studies to determine the extent
of suicidal behavior in ASD and suggested research was need-
ed to determine the extent to which suicidal behavior is asso-
ciated with ASD symptoms and the extent to which it is asso-
ciated with comorbid psychiatric disorders. They noted that
suicidal ideation was one of the most common symptoms
leading to a diagnosis of depression in people with ASD.
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The most recent systematic review on suicide in ASD in-
cluded 12 papers, published between 1995 and 2014 [15¢];
four studies had not been included in previous reviews.
Arguably the most significant of these is a study from the
UK by Cassidy et al. [28¢¢] wherein adults recently diagnosed
with Asperger’s syndrome showed a significantly elevated
risk of suicidal ideation or attempts compared to the general
population and also several clinical groups (e.g., psychotic
illness). This study also identified higher levels of both de-
pression and ASD traits in individuals who reported planning
or attempting suicide. Nonetheless, the study was reliant on
only two self-report items (“have you ever felt suicidal”,
“have you ever planned or attempted suicide”) to identify
suicidal ideation and behavior, and the sample was non-
representative of the broader ASD population given that all
participants were diagnosed with Asperger’s syndrome in
adulthood.

When combining samples across the reviewed studies
(2651 cases), Zahid and Upthegrove [15¢] reported the aver-
age prevalence for lifetime suicide attempts was 24.6% and
the average rate of suicidal ideation was 32%—although rates
varied considerably across studies most likely due to different
samples and study methodologies. The most significant risk
factors for suicidal behavior were a history of self-harm and
depression. Being male was also identified as a factor increas-
ing risk of suicidal behavior, although not all studies found
significant effects for gender.

It is worth noting that conclusions that can be drawn from
previous reviews are necessarily hampered by a number of
methodological limitations of included studies, most notably
small sample size, reliance on cross-sectional data, limited
inclusion of comparison or control groups, lack of indepen-
dent verification of ASD diagnosis or psychiatric comorbidi-
ties, limited use of gold standard diagnostic methods, poor
sample characterization including limited information on level
of adaptive or cognitive functioning (e.g., IQ), and often lim-
ited information on how suicidal behavior was operational-
ized. Overall, few of the reviewed studies administered stan-
dardized measures or assessments of suicidal behavior.
Importantly, no measures of suicidal behavior have been val-
idated for use in ASD populations.

Current Review

Given the most recent systematic review on suicidal behavior
in ASD was completed in November 2014 [15¢], we aimed to
provide an updated systematic review by targeting studies
published in the last 5 years. Selected studies were coded in
terms of sample characteristics, diagnostic assessment, pres-
ence of comorbidities, how suicidal behavior was assessed,
and prevalence rates for ideation and attempts. We paid par-
ticular attention to correlates of suicidal behavior, both in
terms of risk and protective factors. Importantly, we aimed

to identify gaps in current knowledge and highlight directions
for future studies on suicidal behavior in ASD.

Method

A systematic literature review following PRISMA guidelines
[29] was conducted on August 11,2017. PubMed, PsycINFO,
and Web of Science databases were reviewed for studies ex-
amining suicidal behavior in people with ASD using the fol-
lowing search terms: (autis* [OR] asper* [OR] pervasive de-
velopmental disorder) [AND] suicid*. Search terms were de-
rived from previous reviews. The initial search was limited to
English language articles published from January 2012. No
participant age restrictions were applied. Reference sections
were reviewed to identify any missing studies. Exclusion
criteria included qualitative or single case studies and non-
empirical review (identified systematic reviews are
summarized in the Introduction), correspondence, or com-
mentary papers. Figure 1 provides the search results at each
stage of the review process. Of 64 identified papers, 20 were
excluded due to not meeting the inclusion criteria and 13 were
included in the review. All included studies had been pub-
lished between 2013 and 2017. These were analyzed for geo-
graphic location, participant characteristics (e.g., age, diagnos-
tic information, use of control groups), ASD diagnostic meth-
od, comorbidity, method for assessing suicidal behavior and
reporter (i.e., self, other), prevalence of suicidal ideation and
attempts, and correlates or predictors of suicidal behavior.

Results

A summary of the included studies, including extracted data,
is provided in Table 1. The present review identified six stud-
ies (superscript a) not included in previous systematic reviews
[13, 16e-, 30, 31, 32, 36].

Sample Characteristics

A total of 30,663 (69.8% male) individuals with ASD were
included in the reviewed studies. Five studies originated in the
USA, three in Japan, and one each from Australia, Canada,
Sweden, Turkey, and the UK. Four studies included sample
sizes above 300 (range = 329-1507) [27, 28, 30, 33] and one
population study included mortality data for 27,122 individ-
uals with ASD [16¢]. Excluding the population-based mor-
tality study, approximately 39% of participants were children
or adolescents (1-18 years) and 61% were older adolescents
or adults (17—65+ years). Six studies reported data regarding
level of cognitive or intellectual functioning; however, they
varied as to whether an IQ score of 80 or 70 was used as a
cutoff to categorize individuals into lower or higher levels of
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Fig. 1 PRISMA flow diagram of
search results at each stage of the
review process

Records returned through database search (n = 64)
Databases: Web of Science, PsycINFO, PubMed
Limits: English language; published January 1,
2012 to August 11,2017
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intellectual functioning. Based on study criteria, approximate-
ly 86% of participants were reported to have higher IQ scores
and 14% had lower IQ scores.

Control Groups

Eight studies (61%) included control groups or comparison
data (refer to Table 1). Control groups were drawn from the
general or other clinical populations. Two studies included
gender and age matched control groups [16ee, 30].

Quality of ASD Diagnostic Assessment

The quality of diagnostic assessments varied considerably be-
tween studies and included medical record review, clinical
judgement, DSM-IV, DSM-5, ICD-9, or ICD-10 diagnostic
criteria (n= 9 studies), self-report, and use of instruments
including the full, translated, or abbreviated versions of the
Autism Spectrum Quotient (AQ) [38—40], the Social
Communication Questionnaire (SCQ) [41], and the
Checklist for Autism Spectrum Disorder (CASD) [42]. Only
two studies [32¢, 35] reported using the “gold standard”
Autism Diagnostic Observation Schedule (ADOS, ADOS-2)
[43, 44] or Autism Diagnostic Interview-Revised (ADI-R)
[45], to confirm diagnostic status. Three studies from Japan

@ Springer

assessed participants for ASD retrospectively following ad-
mission to hospital for suicide attempts or who presented at
an outpatient clinic for treatment [24, 36, 37].

Assessment of Suicidal Behavior

Suicide assessment included the use of self-report, including
single item measures on existing scales, medical record re-
view, including one study that examined cause of death in a
national registry [16e¢], and clinical assessment. The only
suicide-specific instrument that was used was Eskin’s
Suicide Screening Questionnaire, which provides five yes/no
questions about suicidal ideation and behavior [31].

Comorbidities

Across studies participants presented with multiple comorbid-
ities, described in detail in Table 1. Depression or mood dis-
orders and anxiety were common, with one study also
reporting that 65% of participants had comorbid diagnoses
of Attention Deficit Hyperactivity Disorder (ADHD) [31].
Studies varied in terms of how comorbidities were assessed
and included self-report [13, 28+, 34, 36], medical record
review based on diagnostic codes (e.g., ICD-9, ICD-10)
[16ee, 30], and clinical interview or assessment (may include
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- clinical interview form, DSM-IV or DSM-5 criteria) [24, 31,
2 32e, 33, 35, 37].
8
g 8 Prevalence of Suicide Ideation and Attempts
~ S <
-_%D g % Prevalence of suicide ideation ranged from 11 to 66% and
E i 5 suicidal attempts from 1 to 35%. Hirvikoski et al. [16e¢] re-
8 e ported a mortality rate for premature death by suicide in peo-
= ple with ASD of 0.31%, which compared to 0.04% in gender
- and age matched general population controls; odds ratio
£ [OR]=7.55[6.04, 9.44], p = not reported. Compared to con-
g § trols, risk of premature death by suicide was significantly in-
% %‘ é creased for individuals with ASD who did not have a co-
% 8 E occurring intellectual disability (OR =9.40 [7.43, 11.90], p
LORR =]
5 |33 <.001).
E z g
© Correlates and Predictors
S 5:/ A range of correlates or predictors of suicidal thoughts or
§ g- behavior were identified including bulimia, anxiety or mood
% % disorders, female gender, presence of psychotic symptoms,
family history of suicide, IQ (lower risk in those with intellec-
5 tual disability), comorbid ADHD (negatively associated with
% parent report of suicidal ideation), behavior problems, Black
Z or Hispanic, sleep disturbances, Post-Traumatic Stress
3 Disorder (PTSD), and history of suicidal behavior. Only two
é studies identified a relationship between ASD traits assessed
with the AQ and suicidal behavior (suicidal ideation and at-
_ tempts) [28ee, 34].
@ ISR
2] 0
k= 25 Discussion
£ 23
O . . . . .
The aim of this systematic review was to summarize recent
8 o studies (published in the last 5 years) concerning suicidal be-
z : havior in ASD and to provide directions for future research.
g j This review identified six studies not included in previous
2) o reviews, one of which [16¢¢] addressed an important gap in
) ) the literature concerning the need for large, population-
I © % % 59 % derived studies to determine the true extent of suicide risk in
lé $  JgE .% I3 the ASD population [23]. There is increasingly strong evi-
< % ° % 9‘ ; %D ; 2 dence that suicide is a critical issue facing people with
}./ = ony o S § Z E ASD—recent studies report increased suicidal thoughts, be-
=9 22 A " :.2 %T 2. havior [28¢¢], and premature death by suicide [16°¢] compared
§ Eﬂ <ESazZ 83 x 2 to both general and clinical populations.
z Overall, prevalence rate for suicidal ideation was as high as
g g E‘ 66%, and attempts were reported in up to 35% of study par-
238 - ;USJ ticipants. The mortality rate reported by Hirvikoski et al.
é E [16°¢] was 0.31% which indicated a higher risk of premature
g g E % death by suicide compared to matched controls (0.04%).
- g .§ = i There is emerging evidence to suggest that suicide risk is
= -.;‘ [fv VA E increased in females and individuals without co-occurring in-
el & L tellectual disability [16+°], although gender effects, if
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examined, were not always found to be significant [28e¢]. To
date, studies have yet to unravel the underlying causal mech-
anisms leading to heightened risk of death by suicide in the
ASD population.

Over half of reviewed studies included data from control
groups, although only two studies matched controls on age
and gender. Cassidy et al. [28¢] provided data on the preva-
lence of suicidal ideation in adults from the general popula-
tion, adults with medical or psychotic illnesses, and adults
with ADHD and cocaine or opioid dependence, gleaned from
a database search for studies using similar self-report ques-
tions on suicidal ideation. In this study, adults with
Asperger’s syndrome reported a higher prevalence of lifetime
suicidal ideation than all groups except those with ADHD and
drug dependency. In terms of suicide prevalence, Hirvikoski
et al. [16°¢] provide the most striking comparison data on
premature mortality due to suicide in individuals diagnosed
with ASD, each matched with up to 100 controls from the
general population. Previous studies have been limited by
small sample size or limited research involving young people
with ASD [15e, 21e, 23, 25]. Therefore, increasing the use of
larger samples and population-based studies covering a large
age span and reasonable female representation (30% across
studies) is an encouraging trend showing maturation of the
field. Nonetheless, all studies used cross-sectional designs.
As has been highlighted elsewhere [15¢], large longitudinal
studies are required to begin to unravel causal mechanisms
regarding suicidal behavior in ASD.

Only two papers [32¢, 35] used either the ADOS or ADI-R
[43, 44] to confirm diagnosis and, although an improvement
on previous reviews [15¢], diagnostic methodology continues
to present a significant limitation in terms of study quality. We
found the AQ [38], which provides a standardized assessment
of ASD traits and is available in different languages, continues
to be used to assess ASD symptoms; however, as has been
highlighted elsewhere [15¢], the instrument is not a substitute
for a diagnostic assessment. Diagnosis should be confirmed
by an experienced examiner, include a review of developmen-
tal history, and incorporate the use of a standardized, valid,
and reliable assessment instrument [46]. Similarly, the assess-
ment of suicidal behavior varied in terms of quality. Not all
studies assessed suicidal thoughts or behavior directly. Thus,
in these studies, it was not possible to determine whether
participants had explicit thoughts about suicide or a desire or
plan of suicide. For example, Horowitz et al. [32¢] used parent
or caregiver report of their child talking about “death or sui-
cide”; however, talk of death or suicide does not necessary
imply that the child had a desire or thoughts of suiciding
themselves. As the authors’ themselves acknowledge, talk of
death may even represent a restricted interest in some individ-
uals with ASD [32¢]. Hedley et al. [13] used the Patient Health
Questionnaire-9 (PHQ-9) [47] to assess suicidal ideation.
Although the PHQ-9 includes a single item that assesses

whether the respondent had “thoughts about being better off
dead or of hurting yourself”, the question does not explicitly
ask about suicidal ideation. It will be important for future
studies to include standardized instruments that have been
designed to assess suicidal ideation or behavior. Importantly,
to the authors’ knowledge, there are no tools or instruments
designed specifically to assess suicidal ideation or behavior in
people with ASD. We therefore strongly recommend that fu-
ture studies of suicide in ASD additionally incorporate a clin-
ical interview by researchers or clinicians who have training
and expertise in assessing suicidal behavior in this population.

It has been suggested that individuals with ASD and higher
levels of cognitive functioning may be more affected by sui-
cidal risk factors [23]. Indeed, Hirvikoski et al. [16+¢] found
reduced risk of premature death by suicide in individuals who
had been diagnosed with intellectual disability in addition to
ASD. It has further been proposed that ASD symptom sever-
ity may be negatively associated with level of suicidal ideation
[23]; however, support for this proposition initially came from
a very small sample of adolescents and young adults (n=15)
who had been diagnosed with Asperger’s syndrome [26]. In
contrast, Paquette-Smith et al. [34] found that individuals who
attempted suicide returned higher AQ scores than those who
did not have a history of suicide attempts, suggestive of a
positive association between AQ symptom severity and sui-
cide attempts. Cassidy et al. [28¢] also found that individuals
who reported suicide plans or attempts had higher AQ scores
than those who did not; however, AQ scores did not differ
significantly between those who did or did not report suicidal
ideation. One other study also failed to find a significant rela-
tionship between AQ scores and either depression or suicidal
ideation using the PHQ-9 [13]. Higher AQ scores may reflect
greater cognitive insight into one’s condition [13]. It is there-
fore necessary when assessing symptom severity with the AQ
to consider any potential interaction with 1Q. Nonetheless,
there seems to be some evidence of a positive association
between ASD symptomatology, determined by self-report re-
sponses on the AQ, and history of suicide attempts but less
support for an association between severity on the AQ and
suicidal ideation. It will be important for future research to
ascertain the contribution of ASD severity and level of cogni-
tive functioning to risk for suicidal ideation and, importantly,
attempts and completed suicide.

All of the reviewed studies provided information on co-
morbid conditions, with many using clinical assessments to
determine presence of co-occurring psychopathology.
However, methodology varied significantly between studies,
with few reporting use of standardized assessment instruments
to assess for comorbidities that may be associated with suicid-
al behavior such as depression, anxiety, and sleep disorders.
Moreover, several studies relied on self-report to determine
presence of comorbidities. One limitation of the reviewed
studies, particularly those utilizing self-report or record
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review, was that it is not possible to determine temporal align-
ment as presence or absence of comorbid symptoms may not
have been assessed at the same time as suicidal ideation or
behavior. A second limitation, which applies to much of the
research involving the assessment of psychopathology in
ASD, is the lack of standardized assessment measures that
have been validated in this population, particularly for anxiety
and depression [7, 48¢]. This is problematic as there can be
significant overlap between ASD symptoms and other psychi-
atric conditions. For example, social avoidance and withdraw-
al may be a symptom of anxiety, or it could also be associated
with social communication impairment that is central to ASD
[7]. Similarly, symptoms of depression may manifest differ-
ently in people with ASD and may therefore be overlooked or
dismissed or, on the other hand, symptoms of ASD may be
misinterpreted as symptoms of depression [7]. Recent studies
have failed to provide support for commonly used anxiety
measures when applied to children and adolescents with
ASD [49-52]. On a more promising note, one recent study
provided initial support for the validity of the Hospital
Anxiety and Depression Scale (HADS) [53] in older adoles-
cents and young adults with ASD [7]. Nevertheless, we highly
recommend both the inclusion of standardized assessment in-
struments for symptoms known to be associated with suicidal
behavior (e.g., depression, anxiety, sleep disorders) and the
use of clinical assessment, to determine the presence of co-
morbid psychopathology in future research concerning sui-
cide in ASD.

Future Directions

One study from Japan found that people with ASD who had
attempted suicide were less likely to be connected to services
than those without ASD [24]. There has been little research
with regards to what supports might effectively reduce suicide
risk in the ASD population. A report of the US Surgeon
General recommends that treatment and support for individ-
uals at high risk of suicide should include identification and
treatment of mental health and medical conditions, including
treatments that specifically address suicide risk (i.e., that do
not only treat underlying conditions), to work with high-risk
patients to develop an action plan for crises, administration of
evidence-based therapy (e.g., cognitive behavior therapy), im-
proving patient-provider communication, providing multiple
points of access to appropriate treatment, provision of inte-
grated and continuous care across systems and settings,
empowering families and significant others, peer support,
and follow-up, and employment of recovery-oriented services
supported by social relationships and networks and that in-
volves the individual, family, and community [54]. We sug-
gest that a similar strategic plan needs to be developed that
specifically aims to reduce suicide risk and death in the ASD
population. This should include the development of

@ Springer

appropriate ASD support services and protocols. For example,
health professionals can be trained to identify and manage
suicidal ideation and behavior in individuals with ASD.
Raised awareness in the ASD community and among families
will also be important. This could include awareness around
recognizing symptoms in oneself, family members, work col-
leagues, and peers. Clear pathways to service providers with
necessary skills in working with clients with ASD will be
integral to an integrated and appropriate support strategy.

Conclusions

Despite recent progress in describing the extent of suicidal risk
in people with ASD, for example through inclusion of large
samples and use of control groups and potential risk and pro-
tective factors, more theoretical work is needed to identify the
causal mechanisms that increase suicidal risk in this popula-
tion. In our own work, we have been examining the associa-
tions between loneliness, social support, ASD traits, and de-
pression and suicidal ideation. One paper was included in the
current review [13]; however, we did not include two addi-
tional studies as they were still under review when we con-
ducted the initial search [55, 56]. Our intention is to begin to
develop a theoretical framework for understanding increased
suicidal risk in ASD that includes ASD specific risk factors,
such as those associated with reduced social communication
abilities. Furthermore, it will be important for future research
to unravel the unique contributions of ASD symptom severity
and co-occurring psychopathology and conditions (e.g., de-
pression, anxiety, sleep disorders, intellectual disability).
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