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Abstract

Purpose of review The purpose of this review is to provide a comprehensive update of literature published between Janu-
ary 2018 and April 2024, examining suicidal thoughts and behavior (STB) prevalence, risk factors, theoretical models, and
interventions in autism.

Recent findings We identified four recent meta-analyses and two systematic reviews. Pooled prevalence estimates in autism
ranged from 34.2% for suicide ideation to 24.3% for suicide attempts. Autistic traits, interpersonal factors, and depressive
symptoms were identified as STB risk factors, with elevated risk observed across the lifespan.

Summary We included 80 studies examining STB in diagnosed autistic people or autistic traits in non-clinical samples.
Autistic people were found to have an up to eightfold increased risk of death by suicide compared to non-autistic people,
although reported rates varied considerably between studies; co-occurring mental health conditions, social, psychological, and
cognitive factors exacerbated risk. Validated STB assessment tools and interventions for autistic people were notably scarce.

Keywords Autism - Autism spectrum disorder - Autistic traits - Suicide - Self-harm - Systematic review

Introduction

In the 6 years following the publication of our initial review,
Systematic Review of Suicide in Autism Spectrum Disor-
der: Current Trends and Implications [1], an increasing
body of literature has demonstrated that individuals diag-
nosed with Autism Spectrum Disorder (ASD, henceforth
autism, autistic people') are at significant increased risk of
suicidal thoughts and behavior (STB), including premature
death by suicide, relative to the general population [2—4].
In our 2018 review, we identified four systematic reviews
and 13 research articles that met our inclusion criteria, all
were published between 2012 and 2017. Six years on, we

! In accordance with community preferences, this article uses iden-
tity first language, e.g., autistic person, autistic traits (Bury et al.,
2023).
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reflect on the progress of the field, new research findings,
and remaining knowledge gaps.

Autism is an enduring neurodevelopmental condition
occurring in about 1 in 100 people globally [5], and an esti-
mated prevalence of 1 in 36 children in the United States
(USA) [6]. Autism is characterized by differences in social
communication and interaction styles, a range of sensory
processing sensitivities, deep interests, and a preference
for predictability and routine [7]. While autism is highly
heterogeneous in presentation and functional impact [8,
9], co-occurring mental health conditions are common; an
estimated 55% to 70% of autistic people experience at least
one co-occurring condition, with many experiencing sev-
eral conditions resulting in a complex clinical presentation
[10, 11]. As observed in the general population, depression
and anxiety are among the most prevalent co-occurring
mental health diagnoses [12, 13], though the frequency
with which autistic people experience these conditions is
disproportionately high [14, 15]. The prevalence of co-
occurring mental health conditions within the autistic pop-
ulation likely underpins the high rate of STB [15], although
this is not to ignore the importance of environmental and
autism specific risk factors, as well as barriers to healthcare
access [16, 17].
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Non-suicidal Self-injury (NSSI)

Given our focus on STB, as well as conceptual ambigui-
ties outlined below, we excluded non-suicidal self-injury
(NSSI) from our literature search. However, it is useful
to provide a brief overview of NSSI, and the relationship
between NSSI and STB. NSSI is a form of self-harm which
includes socially unsanctioned and deliberate self-injury
that, unlike a suicide attempt, is inflicted without intent
to end life [18]. Research suggests up to 54% of autistic
people experience NSSI in their lifetime [19, 20]. Despite
historically being conceptualized as a repetitive or chal-
lenging behavior associated with the diagnostic criteria
of autism—accounting for the presentation of some self-
injurious behaviors—it is important to acknowledge that
engagement in NSSI by autistic people is not dissimilar to
non-autistic people in terms of age of onset, methods used,
and functions (e.g., regulating affective states) [21-23].
NSSI represents one of the strongest risk factors for STB
in the general population [24, 25], a finding replicated
in autistic populations, particularly those who engage in
specific types of NSSI (e.g., cutting) [26, 27]. There are
debates in the wider literature about whether self-harm
with suicidal intent (i.e., STB) is distinct from self-harm
without suicidal intent (i.e., NSSI), or if these exist along
a continuum [25, 28]. Both STB and NSSI, and the rela-
tionship between them, are currently poorly understood in
autistic populations [29].

Published Systematic Reviews and Meta-analyses

We identified several recent (since 2018) systematic
reviews and meta-analyses examining STB and autism.
Four recent meta-analyses examined the prevalence of
STB [3, 4, 30, 31] provided the most comprehensive analy-
sis, including studies of autistic and possibly autistic indi-
viduals (identified as self-identified autism or high autistic
traits) without a co-occurring intellectual disability (ID)
(N=36 studies, published 1992 to 2022, N=48,186 indi-
viduals). They reported a pooled prevalence of 34.2%, 95%
CI [27.9, 40.5] for suicidal ideation, 21.9% [13.4, 30.4] for
suicide plans, and 24.3% [18.9, 29.6] for suicidal attempts
and behavior, noting no significant differences in estimated
prevalence of STB between autistic and possibly autis-
tic individuals. Huntjens et al. [30] reported the pooled
prevalence of suicide ideation and suicide attempts in
autistic individuals (N =52 studies published 1990-2022,
N=288,509 individuals). Lifetime rates of suicide ideation
and suicide attempts were 37.2% [25.3, 50.8] and 15.3%
[9.5, 23.6] respectively, with 12-month point estimates
falling within these ranges (ideation =25.4% [19.0, 33.2],
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attempts = 14.1% [7.4, 25.2]). However, they did not exam-
ine the impact of co-occurring psychiatric conditions, cog-
nitive ability, or socioeconomic and environmental factors.

Other studies examined subsets of the autistic population.
O’Halloran et al. [4] focused on autistic youth with and with-
out a co-occurring ID (<25 years; N=29 studies, published
prior to 2021, N=34,011). Pooled prevalence estimates were
lower in this age group, with 25.2%, 95% CI [18.2, 33.8]
reporting suicide ideation, 8.3% [3.6, 18.2] reporting suicide
attempts, and suicide deaths recorded in 0.2% [0.05, 0.52]
of the pooled sample. Finally, Polidori et al. [31ee] exam-
ined rates of suicide attempts among gender diverse autistic
individuals (identified as gender incongruence or dysphoria;
N=6 studies, published prior to 2022, N=65,456), report-
ing a pooled prevalence rate of 4.5% [4.35, 4.67]. Further,
they highlighted that while gender diverse individuals were
at the highest risk of suicide attempts relative to non-gender
diverse controls, the combined impact of being autistic and
gender-diverse compounded STB risk, with these individu-
als experiencing around threefold higher risk than non-
autistic gender diverse individuals (OR=2.99 [1.72, 5.21]).

Two systematic reviews included an exploration of pre-
dictors of STB in autistic adults. Mournet et al. [32] (N=45
studies, published prior to 2022) found that interpersonal
constructs aligned with the Interpersonal Theory of Sui-
cide (IPTS) [33, 34], such as perceived burdensomeness and
thwarted belongingness, were the most frequently studied risk
factors for STB in autism, followed by the impact of depres-
sive symptomology, and loneliness. Howe et al. [35] examined
risk assessment tools used with autistic youth (<21 years;
N=2 studies, published prior to 2019, N=65). The authors
identified no consistently used tools and it is furthermore
notable that neither of the two measures identified in their
review, Eskin’s Suicide Screening Questionnaire [36] and the
Suicidal Ideation Questionnaire-JR (SIQ) [37], had been vali-
dated for use in autistic populations. Indeed, our own review
(see also Newell et al.) [29] identified a lack of validated
instruments for assessing STB within this population [1, 26].

Current Review

Our aim was to provide a comprehensive update of research
concerning STB and autism since our previous review [1].
Given the surge in published studies, we kept the scope
broad, focusing on the major themes and areas that have
been the subject of investigation, the study sample (e.g.,
autistic participants vs studies of autistic traits within clini-
cal or other non-autistic samples) and other primary demo-
graphics (e.g., age, sex/gender, intellectual ability), the type
of autism and STB measures used, and to provide an over-
view of main findings and remaining gaps in knowledge.
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Method
Search Strategy

In accordance with Preferred Reporting Items for System-
atic reviews and Meta-analyses (PRISMA) [38] guidelines,
we conducted a systematic literature search of the follow-
ing databases, for articles published between January 1,
2018, and April 25, 2024: MEDLINE Complete, APA
PsycInfo, CINAHL, Cochrane, and Scopus. Searches were
conducted for studies involving (1) individuals formally
diagnosed, suspected, or self-identified as autistic, and
those with high levels of autistic traits, and (2) studies
examining STB, including self-harm with suicidal intent,
risk factors for STB, and death by suicide. Search terms
for these areas are displayed in Table 1.

Eligibility Criteria

We limited our search to quantitative or qualitative peer-
reviewed articles, published in English. No limits on par-
ticipant age or proxy respondents (i.e., parents/carers) were
applied. We excluded grey literature, studies involving a
single case or animal model, and studies examining genetic
or biological factors associated with STB. Our population
of interest was autistic individuals, including those formally
diagnosed in accordance with DSM (DSM-III through to
current DSM-5-TR) or ICD [9, 10] criteria, self-identified
autistic individuals or suspected autistic individuals. We also
included studies with non-autistic samples where autistic
traits had been assessed using common screening measures,
i.e., autistic traits had been examined as a dimensional or
transdiagnostic trait. No restrictions were applied for study
setting (e.g., community, clinical, population based), or stud-
ies involving co-occurring conditions (e.g., mental illness,
ID, gender dysphoria). The primary outcomes of interest
were the presence or prevalence of STB, risk factors for
STB, death by suicide, and theoretical models of STB.
Where STB was not the primary outcome assessed, only
findings relevant to the aims of the review were reported. No
restrictions on measures of STB were applied (e.g., health
records, self-report measures, standardized/non-standard-
ized interviews or survey questions), though as previously

indicated, we excluded studies that focused exclusively on
NSSI (i.e., where no suicidal intent was established).

Study Selection and Data Extraction

Electronic database searching was undertaken by the first
author (C.M.B), returning a total of N=2054 records (MED-
LINE Complete, N=426; APA PsycInfo, N=317; CINAHL,
N=164; Cochrane, N=97; Scopus, N=1050). After remov-
ing duplicates (N=827), two reviewers screened the remain-
ing N=1227 reports by title and abstract (C.M.B., E.S.). A
further N=1129 records were excluded as they did not meet
our inclusion criteria (593 were not relevant, 209 review arti-
cles, 69 case studies, 66 editorials, 58 book chapters, 51 trial
registrations, 23 dissertations, 22 conference proceedings, 16
comment/letter to the editor, 9 corrections to articles, 8 animal
models, 2 non-English studies, 2 research briefs, and 1 non-
peer reviewed article). Full-text review of all remaining articles
was undertaken by all authors (C.M.B., V.N.,E.S., D.H.), with
any ambiguous articles discussed and consensus on whether
to include or exclude reached as a group. Data extraction was
completed and checked by a minimum of two authors using
Covidence [39], which is a web-based software used to manage
systematic review articles and data, according to predefined
categories based on our previous review [1] and current aims.
Figure 1 details the study selection process, and reasons for
exclusions at each stage.

Preprints

We identified a small number of preprints that are not included
in the main review but nonetheless are likely to be of interest
to readers. To source preprints, we contacted key researchers
in the field (via email to international groups, and personally)
and conducted a supplementary internet search. We found that
while many researchers reported having new work under review,
there were only a few that had provided access to their studies as
preprints (i.e., prior to peer review). Identified preprints include
a multinational study reporting suicidality in autistic children
through to adults from the USA, Canada, and Australia [20], an
investigation of the type and triggers for self-harming behaviors
in young autistic people from the USA [40], an adapted suicide
clinical interview codeveloped with and for autistic adults [41],
a study examining depression, positive wellbeing and self-harm

Table 1 Search terms

1 (ASC or ASD or Asperg* or Autis* or 'high#functioning' or 'pervasive developmental disorder' or
PDD or HFA or 'possib* autis*' or 'autis* trait*' or 'autis* phenotyp*' or 'undiagnosed autis*' or

'self-diagnos* autis*').ti,ab

(suicid* or 'suicide plans' or 'suicide attempts' or 'attempted suicide' or parasuicide or 'self#harm’).ti,ab

3 1and 2

limit 3 to (English language and yr="2018 -Current")

@ Springer
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Fig. 1 PRISMA Flow Diagram

in autistic adults (note this paper has been now been published)
[42], a multinational (United Kingdom [UK], Australia) inves-
tigation of the impact of gender and lifetime exposure to inter-
personal stressors on STB risk [43], and a qualitative study with
autistic adults with lived experience of STB concerning their
access and use of healthcare services [17].

Results
Study Characteristics

The characteristics of included studies varied across
several dimensions (Table 2).]Geographically, most

@ Springer

studies were conducted in the UK (n =26, 32.5%) and
USA (n=20, 25.0%), with other countries represented
to lesser degrees, Canada (n=6, 7.5%), Australia (n=35,
6.3%), Netherlands (n=35, 6.3%), Italy (n=4, 5.0%), Tai-
wan (n=4, 5.0%), and Sweden (n=3, 3.8%). The remain-
ing studies (n=9, 11.3%) each arose from a different coun-
try. Total output was concentrated among a small number
of researchers in the UK (Cassidy, S. A., n=15, 18.8%;
Baron-Cohen, S., n=9, 11.3%; Rodgers, J., n=7, 8.8%;
Moseley R. L., n=5, 6.3%) and Australia (Hedley, D.,
n=35, 6.3%), while the USA involved a more dispersed
range of contributors (see link for full bibliographic map:
https://tinyurl.com/54a59428).
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Table 2 Characteristics and main findings of included studies, published 2018-2024 (sorted alphabetically)

Study Country Autism pl Comparison sample  Autism assessment STB assessment Primary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
1Q/ID: M (SD) 1Q/ID: M (SD)
Aral et al Turkey N=120 (autism N=60 (no self-harm)  AQ-Adolescent Clinical interview,  Theory testing Risk/ protective factors ~ Thwarted belonging and perceived burden-
(2023) traits + self-harm) 40.4% male gender INQ someness (interpersonal theory of suicide;
16.7% male gender M, =n/a (nfa) IPTS proximal factors) independently
M,,,=15.8 (n/a) (range n/a) predicted self-harm and mediated relation-
(14-18 years) 1Q: n/a ship between AQ scores (total and social
1Q: n/a skills subscale) and recurrent self-harm.
After controlling for IPTS proximal factors,
AQ subscales of communication and social
skills no longer significantly predicted
self-harm
Arwert & Sizoo Netherlands N=175 (autism Dx) N/A Prior formal diagnosis BSS Risk/ protective Self-esteem negatively associated with current
(2020) 61% male gender factors suicidal ideation, and rumination positively
Mage =35.9(13.0) associated with history of suicide attempt.
(19-64 years) Rumination and self-esteem no longer
1Q>70 significant and independently associated
with suicidality severity, after controlling
for depression
Bal et al South Korea N=286 (autism Dx: KP) N=13,473 (no autism ASSQ, ADOS, BASC-2-PRS-C Prevalence Risk/ protective factors Suicide ideation more likely in autistic
(2022) 80.2% male sex Dx: KP) ADI-R children and those with high ASSQ scores
M. =8.9(1.6) 48.9% male sex than non-autistic peers. After controlling
(7-12 years) M, =93 (1.7) for known risk factors (e.g., age, behaviour
1Q: n/a (7-12 years) problems, and sex), suicide ideation
N=864 (autism traits:  IQ: n/a significantly predicted by autism/ASSQ
KP) N=3,479 (no autism scores. Anxiety strongest predictor of
61.8% male sex Dx: CHEER) suicide ideation in autistic children or high
M, =94 (1.7) 49.8% male sex ASSQ scorers
(range n/a) M., =10.9 (1.0)
1Q: n/a (7-12 years)
N=223 (autism traits:  1Q: n/a
CHEER) N=13,473 (no autism
60.5% male sex Dx: school)
M, =10.9 (1.0) 51.3% male sex
(range n/a) M., =83 (1.5)
1Q: n/a (7-12 years)
N=205 (autism traits:  1Q: n/a
school)
68.0% male sex
M, =8.8(1.5)
(range n/a)
1Q: n/a
Barcelos et al UK N=36 (autism Dx) N/A Prior formal diagnosis Semi-structured Risk/ protective Dog-ownership protective against suicidal-
(2021) 50.0% male sex interview factors ity, particularly when owners receive

M, =nla (n/a)
(18-74 years)
1Q: n/a

affection from their pet. Other benefits of

dog-ownership include support completing
everyday tasks (e.g., shopping), facilitating
conversations, and maintaining set routines
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Table 2 (continued)

Study Country Autism I Comparison sample  Autism assessment STB assessment Primary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
1Q/ID: M (SD) 1Q/ID: M (SD)
Bentum et al Netherlands N=421 (autism Dx) N/A Prior formal diagnosis, SBQ-R, SIDAS Prevalence Risk/ protective factors ~ Autism traits and psychiatric comorbidity
(2024) 25.9% male sex AQ-28 significantly predicted suicidal ideation (in
M,,,=45.5 (12.9) past month) and, with the addition of loneli-
(17-78 years) ness, predicted lifetime suicide behaviour
1Q: n/a
Camm-Crosbie UK N=200 (autism Dx) N/A Prior formal diagnosis Semi-structured Risk/ protective Thematic analysis revealed one broad theme
etal 38.5% male sex interview factors (benefits and desirability of tailored treat-
(2019) Mp= 38.9 (11.5) ment and support), three themes (obstacles
18-67 years accessing and receiving supports; limited
IQ: n/a clinician knowledge of autism and comor-
bid psychiatric disorders; implications
of supports on consumer wellbeing and
perception of suicide as inevitable future),
and eight subthemes
Cassidy et al UK N=164 (autism Dx) N=169 (gen pop) AQ SBQ-R Risk/ protective Higher rate of autistic adults (72%) scored
(2018) 39.6% male gender 32.0% male gender factors above SBQ-R cut-off for suicide risk than
Male: M,,,,=41.5 Male: M,,,,=39.1 general population (33%). After control-
(11.7) (10.1) ling for known common risk factors (e.g.,
Female: M,,,,=38.9 Female: M,,,,=41.5 psychiatric diagnosis, employment, age,
(10.5) (11.2) and sex), suicidality significantly predicted
(20-60 years) (20-60 years) by camouflaging, unmet support needs, and
1Q: n/a 1Q: n/a NSSI in autistic adults. For general popula-
tion, predictors of suicidality included self-
reported autism traits and autism diagnosis
Cassidy et al UK N=160 (autism traits)  N/A Prior formal diagnosis, SBQ-R Measurement Multi-group factorial invariance analysis
(2019) n/a % male (86.9% AQ development/ revealed metric non-invariance for item 3
female sex) testing (communicating suicide intent) and item 4
M, =19.5(1.2) (likelihood of future suicide attempt) of the
(18-23 years) SBQ-R. Factor loadings were lower for item
1Q: n/a 3 and significantly higher factor for item
4 in autistic adults, compared to general
population. Many adults described SBQ-R
as poorly capturing suicidality and not
relevant to autistic adults, as well difficult to
understand and respond to
Cassidy et al UK N=188 (autism Dx) N=183 (gen pop) AQ-28 SBQ-R (1 item) Theory testing Consistent with Interpersonal Psychological
(2020) 40.4% male sex 33.9% male sex Theory of Suicide (IPTS), camouflaging

M0, =39.7 (11.4)

(range n/a)
1Q: n/a

M,,.=409 (11.13)

age
(range n/a)
1Q: n/a

autism traits positively associated with
lifetime suicide ideation and behaviour and
thwarted belongingness

0€¢
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Table 2 (continued)

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment Primary aim

Main findings

Study Country
Cassidy et al UK
(2021)

Cassidy et al UK
(2022)

Cassidy et al UK
(2023)

Casten et al USA
(2023)

N=308 (autism Dx)
26.6% male
M,,,=39.7(13.3)
(range n/a)

N=113 (autism traits)
25.7% male

M, =40.3 (13.6)
(range n/a)

1Q: n/a

N=40 (autism Dx)
85.5% male gender
M, =443 (15.2)
(range n/a)

1Q: n/a

N=180 (autism traits)
23.3% male gender
M, =21.1(6.0)
(18-67 years)

1Q: n/a

N=1,074 (autism Dx:
clinical)

68.4% male sex

M,,,=10.2 (3.7)

(range n/a)

1Q>120

N=6,766 (autism Dx:
SPARK cohort)

78.2% male sex

M,,.=11.4 (3.2)

(range n/a)

1Q< 120

N=268 (gen pop)

31.7% male sex,
31.0% male gender

M, =41.6(14.01)

(range n/a)

1Q: n/a

N=332 (gen pop)
78.9% male gender
M,,,=46.7 (17.2)
(range n/a)

1Q: n/a

N/A

N=11,878 (gen pop)
52.5% male sex
M, =109 (07)
(range n/a)

1Q: n/a

AQ-28

SRS-2

AQ-10

Prior formal diagnosis

SBQ-ASC, SBQ-R  Measurement
development /
testing

Coroner’s inquest ~ Prevalence
reports

SBQ-R (1 item) Theory testing

CBCL (2 items) Risk/ protective

factors

Risk/ protective factors

SBQ-ASC showed good internal consistency,
validity (structural, content, convergent,
divergent, and test-retest), sensitivity and
specificity, and hypothesis testing in each
group. Equivalent structure between autistic
and possibly autistic adults, irrespective of
visual aids or gender

10.8% of autistic or possibly autistic adults
reported significantly higher death by sui-
cide compared to those expected in general
population (1.1%). No significant group
difference in health condition (psychiatric/
physical) or contact with services, suicide
method, psychosocial risk factors, or history
of self-harm or suicidality in adults with
and without evidence of autism

After controlling for covariates (i.e., gender,

age, depression, anxiety), 1.1% variance

in defeat and entrapment significantly
explained by autism traits and additional
3.2% explained by camouflaging. Defeat,
camouflaging, and entrapment mediated
relationship between autism traits and
lifetime suicidality. After controlling for
covariates, significantly more variance in
lifetime suicidality explained by defeat and
entrapment (but not camouflaging). Entrap-
ment, defeat, and camouflaging indepen-
dently predicted significantly more variance
in lifetime suicidality than their interaction

Higher rates of suicide ideation in children

in SPARK sample than non-autistic peers;
highest rate of suicide ideation in autistic
children and score > 90th percentile in at
least one IQ subscale (12.9%) than 1Q-
matched peers (2.4%). Polygenic scores

for cognitive ability and education level
positively associated with suicide ideation
in autistic children and parents, respectively

128undg @
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Table 2 (continued)

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment

Primary aim

Main findings

Study Country
Cervantes et al USA
(2023)

Chabrol et al France
(2018)

Chang et al Taiwan
(2024)

Chaplin et al UK
(2021)

Chen et al Taiwan
(2020)

N=145,929 (autism
Dx)

% male sex n/a

M,,,=n/a (n/a)

(7-25 years)

1Q: n/a

N=179 (autism traits):

20.3% male gender

M, =20.5(1.9)

(18-25 years)

1Q: n/a

N=108 (autism Dx):

27.3% male gender

M, =20.7 (1.9)

(18-25 years)

1Q: n/a

N=129 (autism Dx)

93.0% male sex

Baseline:

M, =137 (4.0)

(8-27 years)

Follow up:

M, =19.60 (4.18)

(13-34 years)

1Q: M=102.4 (18.7)

N=46 (autism traits)

100% male sex

M, . =n/a (n/a)

(19-50+ years)

1Q: n/a

N=12 (autism Dx):

100% male

M, ,.=n/a (n/a)

(19-50+ years)

1Q: n/a

N=4,816 (autism
traits):

52.3% male sex

M,=11.3(1.8)

(range n/a)

1Q: n/a

N=59,201,374 (ED
presentation)

n/a % male

M, =n/a (n/a)

(7-25 years)

1Q: n/a

N/A

N=(no autism Dx)

93.4% male sex

Baseline:

M, =13.1(43)

(7-29 years)

Follow up:

M, =18.7 (4.3)

(13-35 years)

1Q: n/a

N=151 (neurotypical
prisoners)

100% male sex

M, =n/a (n/a)

(19-50+ years)

1Q: n/a

N/A

ICD-9

AQ-10

Prior formal diagnosis,
ADI-R, SCQ

AQ-10, AQ-20, ADOS,

ADI-R

SRS-C

ICD-9 code 662/E  Prevalence

codes

3-item question-
naire

K-SADS-E

MINI

Semi-structured
interview

Risk/ protective
factors

Risk/ protective
factors

Prevalence

Risk/ protective
factors

Risk/ protective factors

Higher rate of ED presentation for self-
inflicted harm and suicide ideation in
autistic adolescents (5.1%) or ID (6.5%)
than control (1.2%)

Weak correlation between BPD and autism
traits which, after being grouped into four
clusters (high-trait, low-trait, borderline
only, and autism only trait) was comorbid in
significant percentage of young adults. Rate
of suicidality and depressive symptoms
highest for young adults in the high-trait
cluster, followed by the BDP only cluster,
autism only cluster, and low-trait cluster

Greater cognitive flexibility and being bullied
jointly mediated the relationship between
autism diagnosis and suicidal ideation.
Autistic children/youth with greater cogni-
tive flexibility who experienced bullying at
higher risk of suicidal ideation in adoles-
cence/adulthood

Prisoners who screened positive on autism
traits were more likely report lifetime
suicide attempt, suicide and self-harm
ideation in past month, and comorbid psy-
chiatric condition compared to neurotypical
prisoners

Autism traits and suicidality not significantly
moderated by family function and academic
performance. Risk of suicidality increased
in children with higher autism traits, likely
explained by anxious and depressive
symptoms

[4%4

957-S7Z:L 1 (F20T) SHoday siapiosi [erusawdolpAaq Juain)



128undg @

Table 2 (continued)

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment Primary aim

Main findings

Study Country
Chou et al Hong Kong
(2020)

Conner et al USA
(2020)

Cook et al USA
(2024)

Costa et al Luxembourg
(2020)

Culpin et al UK

(2018)

N=219 (autism Dx):
87.7% male sex
M, =137 (2.1)
(range n/a)

1Q>80

N=1,169 (autism Dx,
community)

79.8% male sex

M,,,=12.0(3.2)

(range n/a)

1D 54.0%

N=330 (autism Dx,
inpatient)

78.8% male sex

M,,.=132(34)

(range n/a)

1D: 44.8%

N=183 (autism Dx)

73.2% male sex

M, =18.8 (1.4)

(range n/a)

1Q>80

N=150 (autism Dx)

32.7% male sex

M, =33.7(11.8)

(range n/a)

1Q: n/a

N=166 (autism Dx)

N=1,151 (autism
traits)

80.0% male sex

M,,,=16.0 (n/a)

(range n/a)

1Q>70, 96.4%

N/A

N=1000 (gen pop)
50.6% male sex
M, =12.1(3.6)
(range n/a)

1Q: n/a

N/A

N=189 (gen pop)
24.9% male sex
M, =278 (8.6)
(range n/a)

1Q: n/a

DSM-V

SCQ, ADOS-2

Prior formal diagnosis

AQ-10

N=14,688 (no autism  Hospital records

Dx
51.0% male sex
M, =16.0 (n/a)
(range n/a)
1Q: n/a

K-SADS-E Risk/ protective
factors

CBCL Prevalence

P4 Prevalence

SBQ-R Risk/ protective
factors

CASE Prevalence

Risk/ protective factors

Risk/ protective factors

Risk/ protective factors

Autistic adolescent self-reported bullying
"pure victims' and 'perpetrator-victims' had
greater depression and anxiety than 'neu-
trals'. Parent-reported bullying involvement
experiences (i.e., depression, suicidality,
anxiety, self-esteem) did not differ between
victims, perpetrators, perpetrator-victims,
and neutrals. Suicidality, anxiety, and self-
esteem was found among the four groups of
various parent-reported bullying involve-
ment experiences

Community and inpatient autistic sample
3 to 5 times higher suicide ideation rate,
respectively, to general population. Emotion
dysregulation positively associated with
suicide ideation in autistic samples

33.3% of autistic adolescents reported lifetime
suicide ideation. Executive functioning
impairment and depression independently
predicted suicide ideation

Antidepressant use, depressive symptoms and
autism traits predicted suicidality. Higher
risk of suicidality in adults with high autism
traits and high alexithymia

Impaired social communication associated
with increased risk of suicidal thoughts
(Adjusted RR=1.42, 95% CI [1.06, 1.91],
suicidal plans (Adjusted RR=1.95, [1.09,
3.47], and self-harm with suicidal intent
(Adjusted RR=2.14, [1.28, 3.58]. There
was no evidence for an association between
autism diagnosis and STB, but results
affected by small number of observations
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Table 2 (continued)

Study Country Autism I Comparison sample  Autism assessment STB assessment Primary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
1Q/ID: M (SD) 1Q/ID: M (SD)
Dell'Osso et al Italy N =34 (autism Dx) N=160 (gen pop) AdAS, AQ TALS-SR (2 items) Prevalence Risk/ protective factors AdAS spectrum non-verbal communication
(2019a) 52.9% male gender 39.4% male gender and AQ social skills subscales positively
M,,,=29.8 (12.1) M0, =26.5 (5.0) associated with suicide risk in university
(range n/a) (range n/a) students with putative problematic internet
N=68 (autism traits) 1Q: n/a use
70.6% male gender
M, =215 (3.1)
(range n/a)
1Q: n/a
Dell’Osso et al Italy N=178 (autism traits)  N/A AdAS MOODS-SR Risk/ protective Compared to participants with sub-threshold
(2019b) 52.2% male gender factors autistic traits (AT) and controls, autistic par-
M, =21.2(1.9) ticipants scored higher MOODS-SR total
(range n/a) and depressive scores, and AT participants
1Q: n/a scored higher than controls. No significant
differences were found for MOODS-SR sui-
cidality for autistic and AT groups, but both
scored higher than controls. MOODS-SR
depression and AdAS Spectrum 'Restricted
interests and rumination' domain scores
were strongest predictors of MOODS-SR
suicidality
Dell’Osso et al Italy N=48 (autism N=59 (gen pop) AdAS MOODS-SR (2 Risk/ protective Participants with Borderline Personality
(2021) traits + BPD) 45.8% male sex items) factors Disorder (BPD) and Bipolar Disorder (BD)
63.8% male sex M, =329 (11.7) returned higher scores than controls on
M, =355 (112) (range n/a) autistic traits (AdAS Spectrum), rumina-
(range n/a) 1Q: n/a tion (RRS), and suicidality (MOODS-SR)
1Q: n/a scores, with BD participants showing
N=58 (autism higher autistic traits on most AdAS
traits + BP) domains. AdAS Spectrum domains, RRS,
31.3% male sex and suicidality were associated across
M., =34.509.7) clinical groups
(range n/a)
1Q: n/a
Dow et al USA N=98 (autism Dx) N/A Prior formal diagnosis DSI-SS, INQ Risk/ protective 12% of the sample reported recent suicidal
(2021) 68.4% male gender factors ideation, 19% reported suicide attempts.
M,,,=282(10.9) Greater social difficulty was associated
(range n/a) with higher psychiatric concerns, thwarted
1Q: n/a belongingness and perceived burdensome-
ness were associated with history of depres-
sion, social dissatisfaction and suicidal
ideation
Ellison et al USA N=48 (autism Dx) N=39 (autism Dx ADOS-2, ADI-R, CBCL (1 item), Prevalence Risk/ protective factors 18.75% of autistic adolescents reported
(2024) 83.3% male sex -suicide intent) DSM-V CSSR-S suicide ideation, which was associated with
M,,.=13.0(2.3) 84.6% male higher traits of perfectionism, affective
(8-17 years) Magg= 13.8 (2.8) and externalizing problems, and perceived
1Q>80 (8-17 years) rejection and humiliation compared to peers
1Q: n/a without suicide ideation
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Table 2 (continued)

Study Country Autism I Comparison sample  Autism assessment STB assessment Primary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
1Q/ID: M (SD) 1Q/ID: M (SD)
Gallyer et al USA N=285 (autism traits) N/A AQ SBQ-R Risk/ protective Higher autistic traits were independently
(2020) 68.8% male gender factors associated with higher levels of global
M, = 28.6 (7.4) suicide risk, autistic traits and unit cohesion
(18-57 years) independently predicted SBQ-R suicidal
1Q: n/a intent score
Giannouchos etal USA N=31,946 (autism Dx) N=14,357,981 (ED ICD-9, ICD-10 AHRQ Risk/ protective Compared to non-autistic individuals, autistic
(2023) 79.2% male sex presentation) factors individuals had higher ED visits and inpa-
M= 17.0 (14.4) 47.1% male sex/ tient admissions, greater ED use (years),
(2-65 + years) gender n/a and higher prevalence of co-occurring
1Q: n/a M,,,=39.9(23.2) mental health-related conditions (exclud-
(2-65+years) ing alcohol and substance use-related
1Q: n/a disorders). Autistic individuals (6.1%)
were more likely to have one or more self-
injury-related ED visit than non-autistic
individuals
Goodwin et al UK N=15 (autism Dx) N/A Prior formal diagnosis Semi-structured Interventions Focus groups revealed there is a need for
(2024) 17.4% male gender interview making AASP acceptable to autistic adults,
M, . =nla (n/a) including with whom and when they cre-
(18-65 + years) ated it, and that safety planning needs to
1Q: n/a be creative, flexible, and iterative. Visual
resources, suggestions from the service
provider, formatting and storing are further
considerations
Graham et al UK N=374 (autism Dx) N/A Prior formal diagnosis SBQ-ASC Theory testing Risk/ protective factors ~ Entrapment significantly mediated the
(2023) 31.3% male gender relationship between defeat and suicidal
M, =32.1(11.5) ideation. Camouflaging and intolerance of
(18-63 years) uncertainty were not found to moderate this
1Q: n/a pathway but were significantly associated
with suicidal ideation
Hand et al USA N=941 (autism N=20,852 (no suicide ICD-9/ICD-10 criteria 1ICD-9/ICD-10 Prevalence Risk/ protective factors  Increased odds of suicidal ideation and sui-
(2020) Dx + suicide idea- ideation) criteria cide attempts were found to be associated

tion)
68.4% male, sex/gender
n/a
Mdn,,, =28 (IQR
22, 36)
1Q: n/a
N=903 (autism
Dx + suicide attempt)
70.1% male, sex/gender
n/a
Mdn,,, =32 (IQR
24, 44)
1Q: n/a

74.8% male (sex/
gender n/a)

M,,,=36.0 IQR
26, 47)

(range n/a)

1Q: n/a

N=20,889 (no suicide

attempt)

74.7% male (sex/
gender n/a)

Mdn,,,=36 (IQR
26, 46)

(range n/a)

1Q: n/a

with younger age, white race, depression,
and psychiatric healthcare utilization.
Overall, prevalence of suicide ideation
was 4.3% and attempt was 4.1%, suggest-
ing higher prevalence than in the general
population (estimated 0.4-0.6%). While
presence of co-occurring ID was associated
with significantly greater odds of a suicide
attempt (OR=1.92, 95% CI [1.64, 2.24]) it
was associated with lower odds of suicidal
ideation (OR =0.76, [0.64, 0.90]). Female
sex was not associated with a significant
increase in ideation (OR =1.14, [0.96,
1.36]) or attempt (OR=1.12, [0.96, 1.31])
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Table 2 (continued)

Autism 1

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment Primary aim

Secondary aim

Main findings

Study Country
Hedley et al Australia
(2018a)

Hedley et al Australia
(2018b)

Hedley et al Australia
(2021a)

Hedley et al Australia
(2021b)

Hedley et al Australia
(2023)

N=185 (autism Dx)
44.9% male gender
Mage=37.1 (15.4)
(14-80 years)

1Q: n/a

N=71 (autism Dx)
88.7% male gender
M, =26.1(8.2)
(17-56 years)

1Q: n/a

N=103 (autism Dx)
34.0% male gender
M, =417 (12.8)
(20-71 years)

1Q: n/a

N=1,851 (autism
traits)

38.0% male gender

M, =37.1(12.3)

(18-89 years)

1Q: n/a

N=102 (autism Dx)
34.0% male gender
M, =418 (12.9)
(20-71 years)

1Q: n/a

N/A

N/A

N/A

N/A

N/A

AQ-28

Prior formal diagnosis,
AQ-28

Prior formal diagnosis

AQ, ARI

Prior formal diagnosis

PHQ (1 item) Risk/ protective
factors

PHQ-9 (1 item) Risk/ protective
factors

SBQ-R Risk/ protective
factors

DSM-5 CC Risk/ protective
factors

SIDAS-M, PHQ-9  Measurement
(1 item), SBQ-R, development/
C-SSRS testing

N/A

N/A

N/A

N/A

N/A

Autistic traits were independently associated
with depression scores, the effect of number
of social supports on depression was medi-
ated by loneliness and satisfaction with
social support, the effect of loneliness and
satisfaction with social support on suicidal
ideation were mediated by depression.
Patterns of relationships between variables
were similar for autistic males and females

The relationship between loneliness and self-
harm was mediated by depressive symp-
toms, with depressive symptoms accounting
for 56.7% of the total effect. The direct
effect of loneliness on thoughts of self-harm
was not significant. Autistic traits were not
associated with depressive symptoms or
thoughts of self-harm

COVID-19 impact score was associated with
poorer wellbeing and greater depressive
symptoms, but not SBQ-R suicide risk
score. The association between depression
and SBQ-R suicide risk was stronger in
women than in men

Age, social communication difficulties,
insistence on sameness, attentional
control, inhibitory control, and depressive
symptoms significantly and independently
contributed to suicidal ideation. Rumination
was not found to be a significant predictor
of suicidal ideation. Participants reporting
suicidal ideation reported higher social
communication difficulties, insistence on
sameness, and lower cognitive control than
participants reporting no suicidal ideation

SIDAS-M showed good validity (convergent,
divergent, and predictive), sensitivity and
specificity, and good-to-excellent fit to data
in autistic adults without ID

9€C
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Table 2 (continued)

Study Country Autism pl Comparison sample  Autism assessment STB assessment Primary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
1Q/ID: M (SD) 1Q/ID: M (SD)
Hirvikoski et al Sweden N=24,535 (autism Dx =~ N=122,675 (control: ~ ICD-9/ICD-10 criteria Death registrar Prevalence Risk/ protective factors ~ Compared to non-autistic individuals,
(2020) -ID, -ADHD) autism Dx -ID, autistic individuals were at increased risk
n/a % male -ADHD) of suicidal behavior. Risk was of suicide
M,,=21.7 (15.4) n/a % male, 32.1% death was higher in autistic people without
(range n/a) female gender ID (OR=38.13,95% CI [6.23, 10.60]), and
N=19,035 (autism Dx Mage=n/a (n/a) higher in those without ID but with ADHD
-ID,+ ADHD) (range n/a) (OR=13.09 [8.54, 20.08]). Risk of death
n/a % male N=95,175 (control: was highest in autistic females without ID
M[,ge =19.511.7) autism Dx (OR=12.05, [6.85, 21.21]) compared to
(range n/a) -ID,+ ADHD) autistic males without ID (OR=7.19 [5.31,
N=7,704 (autism n/a % male, 31.8% 9.73]). Risk was higher in autistic females
Dx+ID, -ADHD) female gender with ADHD but without ID (OR=10.27
M, =18.9 (15.8) M,,.=n/a (n/a) [9.27, 11.37]) than autistic males with
n/a % male (range n/a) ADHD without ID (OR=5.55 [5.10,
(range n/a) N=38,520 (control: 6.05]). Co-occurring psychiatric conditions
1Q: n/a autism Dx +ID, partially mediated the association between
N=2,894 (autism -ADHD) autism and suicidal behavior, resulting in
Dx+1ID,+ ADHD) M, =n/a (n/a) an overall OR=4.46 [3.24, 7.18] for suicide
n/a % male n/a % male, 35.0% death in autistic individuals without ID,
M, =13.6 (8.7) female gender controlling for depression, anxiety, and
(range n/a) (range n/a) SUD
1Q: n/a 1Q: n/a
N=14,470
(control: autism
Dx+1D,+ADHD)
n/a % male, 29.7%
female gender
Mugg =n/a (n/a)
(range n/a)
1Q: n/a
Hochard et al UK N=0650 (autism Dx) N/A Prior formal diagnosis, DSI-SS Risk/ protective Higher autistic traits and shorter sleep
(2020) 24.8% male (sex/ AQ-10 factors independently predicted increased suicidal
gender n/a) ideation, explaining 11.9% of variance.
Mg, =23.5(8.2) Sleep duration did not significantly moder-
(18-70 years) ate the relationship between autistic traits
1Q: n/a and suicidal ideation
Holden et al UK N=0680 (autism Dx) N/A ICD-10 criteria Health records Risk/ protective Increased risk of suicidality at follow-up asso-
(2020) n/a % male (25.0% factors ciated with bullying victimization (in month

female, sex/gender
n/a)
M, =152 (1.4)
(13-17 years)
1Q: n/a

one of contact). Suicidality at follow-up sig-
nificantly associated with psychosis, higher
1Q, female gender, and affective disorder
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Table 2 (continued)

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment

Primary aim

Secondary aim

Main findings

Study Country
Hooijer et al Netherlands
(2020)

Horowitz et al USA
(2018)

Hu et al Taiwan
(2019)

Hunsche et al Canada
(2020)

Huntjens et al Netherlands

(2024)

N=74 (autism Dx)

n/a % male (39.2%
female, sex/gender
n/a)

Mdn,,.=28.5
(IQR=23-42.3)

1Q: n/a

N=107 (autism Dx)
77.0% male sex
M,,,=13.6 (2.3)
(range n/a)

1Q: M=95.5 (20.6)

N=219 (autism Dx)
87.7% male sex
M, =13.7 (2.1)
(11-18 years)

1Q: M=92.4 (10.9)

N=178 (autism Dx)

82.6% male sex

Time 1:

M, =7.7(0.23)

(range n/a)

Time 2:

M,,,=8.7(0.19)

(range n/a)

Time 3:

M, =9.7(0.22)

(range n/a)

Time 4:

M,,,=10.8 (0.25)

(range n/a)

1Q: M=84.7 (20.0)

N=063 (autism
Dx+DBT)

52.0% male gender

M,,,=36.9 (10.6)

(range n/a)

1Q>80

N/A

N/A

N/A

N/A

N=60 (autism

Dx +TAU)
52.0% male gender
M, =379 (12.1)
(18-65 years)
1Q: n/a

DSM-1V criteria

ADOS-2

Prior formal diagnosis,
SRS-C

Prior formal diagnosis,
ADOS, ADI-R

DSM-V criteria

BSS

CASI-5 (1 item)

K-SADS-E

CBCL (2 items)

SIDAS, LPC

Risk/ protective
factors

Prevalence

Risk/ protective
factors

Prevalence

Interventions

N/A

Risk/ protective factors

N/A

Risk/ protective factors

N/A

Compared to autistic adults without ideation,
ideators reported lower novelty seeking
and self-directedness, and higher harm
avoidance; this pattern was not replicated
when comparing those who had attempted
suicide (attempters) vs. those who had
not (non-attempters). When controlling
for depression, temperament/character
variables were not significant predictors of
suicidal ideation (predictors of attempts not
examined)

22% of autistic adolescents discussed suicidal-
ity or death with parents often or very often.
Adolescents with co-occurring mood or
anxiety disorders twice as likely to discuss
suicidality or death often or very often

Cyberbullying (perpetrator or victim)
rates higher in adolescent self-reports to
parent-reported outcomes. Age and ODD
symptom severity positively associated with
experiences of cyberbullying (perpetrator
or victim). Cyberbullying victimization (but
not perpetration) positively associated with
anxiety, suicidality, and depression

9.6% of autistic children experienced suicidal

ideation and 14.6% experienced suicidal
and/or self-injurious behaviour (SSIB). Sui-
cide ideation was positively associated with
adaptive functioning (at age 7) and nega-
tively associated with autism traits. SSIB
was positively associated with externalizing
behaviour and negatively associated with
adaptive functioning at age 7. Suicide idea-
tion and SSIB rarely co-occurred and were
not significantly associated with internal-
izing problems

Adults in the DBT condition reported signifi-

cantly fewer suicide ideation and attempts
compared to treatment as usual (TAU).

At 12-month follow up, group differences
were no longer significant. Adults in the
TAU condition reported adverse and severe
incidences, including two suicides
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Table 2 (continued)

Study Country Autism pl Comparison sample  Autism assessment STB assessment Primary aim Main findings

N=(autism traits/Dx) N (type) measure/ diagnostic

% male sex/gender % male sex/gender confirmation/ autistic

M, (SD) M, (SD) traits measure

(age range) (age range)

1Q/ID: M (SD) 1Q/ID: M (SD)
Jachyra et al Canada N=24 (autism Dx) N/A DSM-V criteria Medical record Risk/ protective Suicide ideations and behaviours (STB) were
(2022) 62.0% male gender review factors not identified as a presenting problem in

Jokiranta-Olko- Finland
niemi et al
(2021)

Kirby et al USA
(2019)

Mag(,:22.5 (n/a)
(17-31 years)
1Q: n/a

N=4,695 (autism Dx)
79.6% male sex

M, =21.5(3.9)
(range n/a)

ID: 12.7%

N=49 (autism Dx)
76.0% male sex
M,,,=32.4(16.0)
(14-70 years)

1Q: n/a

N=18,450 (no autism FHDR, ICD-10

Dx)
n/a % male
M, =21.5(3.8)
(range n/a)
1Q: n/a

N=n/a (UPDB)
% male

M, =n/a (nfa)
(range n/a)

1Q: n/a

Prior formal diagnosis,

URADD

Death certificates,  Incidence/ preva-

FHDR lence
OME database Incidence/ preva-
lence

Sex/ gender effects

50% of autistic adults at the emergency
department. Interpersonal conflicts and

life transitions were common precursors

of STB. Adults reported that ruminating
about STB negatively impacted distress

and fatigue. 75% of autistic adults reported
suicide ideations, vague plans, and intent.
31% and 37% of adults reported a history of
self-harm and suicide attempts, respectively.
STB was a recurring issue for 62% of adults
and new for 37%

Higher risk of premature mortality by natural
death (e.g., cancer) in autistic individuals
than non-autistic peers. For suicide, unad-
justed HR=2.1,95% CI [1.02, 4.1], p=.04;
adjusted HR=0.8 [0.4, 1.6], p=.53; after
adjusting for co-occurring psychiatric
disorders, risk of intentional self-harm
group differences between autistic and
matched non-autistic controls were no
longer significant

Cumulative suicide rates similar for autistic
and non-autistic individuals from 1998
to 2012. Higher suicide rates in autistic
individuals (0.17%) than non-autistic peers
(0.11%): 2013-17, overall autism RR=1.56
95% CI [1.08, 2.26]; autistic males
RR=1.01 [0.66, 1.55]; autistic females,
RR =3.42 [1.63, 7.20]. Suicide method
and average age at death was similar across
autistic females and males who died by
suicide. Firearms significantly less likely to
be used as suicide method in autistic indi-
viduals, and age at death ranged between 14
and 70 years
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Table 2 (continued)

Study Country Autism pl Comparison sample  Autism assessment STB assessment Primary aim Secondary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
1Q/ID: M (SD) 1Q/ID: M (SD)
Kaolves et al Denmark N=35,020 (autism Dx) N=6,524,246 (Danish PCRR, ICD-8/ICD-10 Medical record Prevalence Risk/ protective factors  Individuals with an autism diagnosis had

(2021)

La Buissonniere USA
Ariza et al
(2022)

Lai et al Canada

(2023)

73.4% male sex
Mag(,:n/a (n/a)
(10-40+ years)
1Q: <70, 15.1%

N=166 (autism Dx)
81.3% male sex
M, =10.0 (1.8)
(7-13 years)

1Q: M=100.6 (16.3)

N=75,926 (autism
Dx + self-harm)

73.9% male sex

Male: Mdnage: 19
(IQR=14-27) at
follow up

Female: Mdn,,,, =22
(IQR=16-38) at
follow up

N=66,938 (autism
Dx +death

73.9% male sex

Female: Mdn,,, =22
(IQR=15-41) at
death

Male: Mdn,,.=19

(IQR =14-26) at death

national register) criteria
n/a % male

Mugg =n/a (n/a)

(range n/a)

1Q: n/a

N/A ADOS-2

N=303,704 (no
autism Dx + self-
harm)

73.9% male sex

Male: Mdn,,. =19

(IQR = 14-27) at fol-
low up

Female: Mdn,,, =22
(IQR=16-38) at
follow up

N=267,752 (no
autism Dx +death

73.1% male sex

Male: Mdn,,.=19

(IQR = 14-26) at
death

Female: Mdn,,, =22
(IQR=15-41) at
death

ICD/DSM criteria

Prior formal diagnosis,

review, CDR

CBCL (1 item)

NACRS, ORGD
registry, RPDB

database

Risk/ protective N/A
factors

Incidence Sex/ gender effects

higher rates of suicide attempt (alRR=3.19,
95%ClI [2.93, 3.46]), consistent across age
groups, and suicide (aIRR=3.75, [2.85,
4.92]) compared to non-autistic after
adjusting for sex, age, and time period.

Risk was higher in autistic females than
males (aIRR=4.41, [3.74, 5.19]) and in
autistic people with co-occurring conditions
(alRR=9.27, [8.51, 10.10]) than those with
autism only (alRR=1.33, [0.99, 1.78]). Co-
occurring conditions were common in those
who attempted suicide (92.3%) and died by
suicide 90.6%)

13% of parents reported suicide ideation in
autistic children. After controlling for child
sex, age, and 1Q, feelings of loneliness
positively predicted risk of suicide ideation.
After controlling for all other factors, exter-
nalizing behaviours positively predicted
suicide ideation

Compared to non-autistic females, autistic
females had a significantly higher risk
of suicide death, crude cause-specific
HR=1.98,95% CI [1.11, 3.56]. Compared
to nonautistic males, autistic males did not
have a significantly higher risk of suicide
death HR =1.34[0.99, 1.82]. Adjusting
for ID increased HR for suicide death in
females HR =2.35 [1.28, 4.32] and males
HR=1.62[1.18, 2.23]. After adjusting for
co-occurring psychiatric diagnosis, differ-
ences in suicide death between autistic and
non-autistic cohorts were no longer statisti-
cally significant
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Table 2 (continued)

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment Primary aim

Secondary aim

Main findings

Study Country
Lunsky et al Canada
(2022)

Masi et al Italy
(2020)

McDonnell et al Canada
(2020)

Mikami et al Japan

(2019)

N=10,646 (autism Dx)
69.8% male sex
Mag(,:n/a (n/a)
(18-60+ years)

1Q: n/a

N=17 (autism

Dx + bipolar, + STB)
82.4% male gender
M, =14.5(2.0)
(11-18 years)
1Q: n/a
N=17 (autism

Dx +bipolar, -STB)
58.8% male
M, =14.94,(2.22)
(11-18 years)
1Q: n/a

N=481 (autism Dx)

n/a % male (22.0%
female sex)

Mo, =11.6 (3.3)

(619 years)

1Q: Verbal, M=85.9
(25.6)

N=12 (autism Dx)
41.7% male gender
M, =17.1(1.5)
(range n/a)

1Q: n/a

N=42,607 (no devel-
opmental disability)

30.3% male sex

Mugg =n/a (n/a)

(18-60 + years)

1Q: n/a

N=10,615 (other
developmental dis-
ability)

69.7% male sex

M, ,.=n/a (n/a)

(18-60+ years)

1Q: n/a

N=18 (BP +suici-
dality)

33.0% male gender

M, =148 (1.9)

(range n/a)

1Q: n/a

N/A

N/A

Hospital records

ADOS-2, ADI-R

Prior formal diagnosis,
ADOS, ADI-R

DSM-IV-TR criteria

ORGD registry Incidence

CSSRS, MAST Risk/ protective
factors

CBBL (2 items) Risk/ protective

factors

Medical record
review

Sex/ gender effects

Sex/ gender effects

N/A

N/A

Risk/ protective factors

Mortality rates from 2010 to 2016 were 2.43%
for autistic adults, 0.77% for adults without
developmental disabilities, and 3.95% for
other developmental disabilities. Greater
risk of mortality in autistic adults than non-
autistic peers (males RR 3.13, females RR
3.12) without developmental disability, but
less likely than peers with other develop-
mental disabilities (males RR 0.66, females
RR 0.55). Common cause of death differed
according to individual sex and diagnosis

Autistic adolescents with bipolar disorders
(BD) with a history of severe suicidal
attempts were characterized by higher IQ,
more severe clinical presentation, more
lethal suicide attempts, more internalizing
symptoms, less impulsiveness, and lower
social competence than autistic adolescents
with BD and no suicidal history and non-
autistic adolescents with BD who had a
history of suicidality. Suicide risk was not
associated with autism traits in individuals
or parents

Lower parent education, higher Verbal
1Q, greater ADOS RRB score, affective
problems, medication use, and pain rating
were associated with talking about suicide.
Older age, Vineland social domain score,
SCQ RRB score were associated with
self-harm/attempt. Conduct problems and
being overweight were associated with both
talking about suicide and risk of self-harm/
suicide attempt

Higher rate of suicide attempts in autistic
males than female peers; males reported
greater lethality of suicide methods, lower
outpatient treatment rates, and longer ED
admissions. After controlling for gender
and age, adjustment disorder significantly
associated with suicide attempts in autistic
adolescents
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Table 2 (continued)

Autism 1

Comparison sample  Autism assessment

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type) measure/ diagnostic
% male sex/gender confirmation/ autistic
M, (SD) traits measure

(age range)
1Q/ID: M (SD)

STB assessment

Primary aim

Secondary aim

Main findings

Study Country
Moseley et al UK
(2020)

Moseley et al UK
(2022a)

Moseley et al UK
(2022b)

Moseley et al UK
(2024)

N=102 (autism Dx)
28.4% male sex
M,,,=42.6 (14.0)
(range n/a)

1Q: n/a

N=314 (autism Dx)

26.8% male sex, 25.2%
male gender

M, =419 (13.4)

(18-72 years)

1Q: n/a

N=314 (autism Dx)

26.8% male sex, 25.2%
male gender

M, =419 (13.4)

(18-72 years)

1Q: n/a

N=314 (autism Dx)

26.8% male sex, 25.2%
male gender

M,,,=41.9 (13.4)

(18-72 years)

1Q: n/a

N/A Prior formal diagnosis

N/A Prior formal diagnosis

N/A Prior formal diagnosis

N=312 (no autism Prior formal diagnosis
Dx)

10.3% male sex
M., =213 (6.4)
(18-63 years)
1Q: n/a

SBQ-R

SITBI (1 item),
ACWRSS

SITBI (3 items)

SITBI, ACWRSS,
INQ-15

Risk/ protective
factors

Risk/ protective
factors

Theory testing

Theory testing

N/A

Theory testing

Risk/ protective factors

N/A

NSSI was a significant predictor of suicide
attempt, and reduced fear of death and men-
tal rehearsal of suicide mediated an indirect
relationship between NSSI and lifetime sui-
cide attempts. Cutting and number of NSSI
behaviours were associated with lifetime
suicide attempts directly, and indirectly
via acquired capability. Self-hitting was
indirectly associated with lifetime suicide
attempts via acquired capability

Suicide ideation and attempts significantly
predicted self-injurious status and method
of cutting (but not associated with feelings
about self-injurious behaviors). Self-harm
for emotion regulation, suicide preven-
tion or self-punishment, and sensory
stimulation, and frequency of self-injurious
behaviours significantly associated with sui-
cide ideation and attempts. No significant
association between social supports or dura-
tion and lifetime self-injurious behaviours
with suicide ideation or attempts

Mental rehearsal of suicide, depression, and
perceived burdensomeness associated
with past year suicide ideation. Perceived
burdensomeness and reduced death-related
fear differentiated adults with lifetime
suicide attempts to adults with past year
suicide ideation. Depression and perceived
burdensomeness mediated correlation
between relationship status and past year
suicide ideation; this reduced likelihood
of suicide ideation mediated relationship
between relationship status and lower past
year suicide attempts

Perceived burdensomeness mediated
relationship between likely ADHD and
lifetime suicide attempts and, in addition to
depression, mediated relationship between
likely ADHD and past year suicide ideation
in autistic adults. Painful and provocative
experiences mediated relationship between
ADHD traits (hyperactivity and impulsiv-
ity) and acquired suicide capability. Painful
and provocative experiences sequentially
and independently mediated relationship
between ADHD traits and more numerous
suicide attempts

e
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Table 2 (continued)

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment Primary aim

Main findings

Study Country
Moses USA
(2018)

Mournet et al USA
(2023)

Nyrenius et al Sweden
(2023)

Orm et al Norway
(2023)

N=159 (autism Dx)
% male sex n/a
M, = n/a (n/a)
(range n/a)

1Q: n/a

N=100 (autism Dx)
31.0% male gender
M, =359 (12.6)
(18-68 years)

1Q: n/a

N=52 (autism Dx)
42.9% male gender
N=11 (autism traits)
M, =32(10.5)
(18-65 years)

1Q: M=98.4 (11.0)

N=093 (autism traits)
39.8% male sex
M,,=132(24)
(10-17 years)

1Q: n/a

N=10,330 (non-
disabled)

n/a % male, 50.9%
female gender

M, =159 (1.2)

(range n/a)

1Q: n/a

N=100 (no autism
Dx)

24.0% male gender

M., =41.7 (18.8)

(18-91 years)

1Q: n/a

N/A

N/A

Prior formal diagnosis

Prior formal diagnosis

RAADS-R, RAADS-14,
ASDI

SCQ, SRS

Single item ques-  Prevalence
tionnaire

ASQ, SITBI-SR Measurement
development/
testing

Paykel Suicide Prevalence

Items
CBCL (2 items) Prevalence

Risk/ protective factors

Risk/ protective factors

Risk/ protective factors

3-9 times greater risk of suicide attempt(s)
in adolescents in each of the nine dis-
ability categories (includes physical and
psychiatric disorders) to controls. Risk of
suicide attempt(s) tripled for adolescents
with > 1 disability than <1 disability.
Autistic adolescents reported greatest risk
of > 1 suicide attempt compared to other
disabilities. Adolescents with hearing and
vision impairments more likely report sui-
cide attempt(s) than ADHD, health-related
issues, and learning disabilities. Disability
status increased odds of suicide attempt(s)
beyond that explained by key risk markers

SQ and SITBI-SR functioned similarly in
autistic and non-autistic adults; SQ and
SITBI-SR showed high concordance in the
total sample for past month suicide ideation
(k=0.61, 85% agreement rate) and lifetime
suicide attempt (k=0.86, 95% agreement
rate). No significant group difference in
agreement rates between SQ and SITBI-SR

Suicidal ideation in past month reported by
almost 31% of adults, lifetime ideation
reported by 86%, and > 1 suicide attempt in
25%. Depressive symptom severity (in most
severe depressive episode) and harmful
or dangerous substance or alcohol-related
disorders explained 21.3 and 31.1% of
variance in incidence of suicide attempts,
respectively

Similar rates of suicide risk behaviours in
autistic adolescents as rare neurodevel-
opmental disorders, and four-fold in boys
with rare neurodevelopmental disorders
than girls. Autism traits, anxious or
depressive symptoms, and externalizing
problems positively associated with suicidal
risk behaviours. Externalizing problems
explained an additional variance in suicidal
risk behaviours beyond anxious or depres-
sive symptoms and autism traits

128undg @

957-SZZ:1 1 (#207) sHoday siaplosi [eiuswdo@As Juaind)

1374



138unidg @

Table 2 (continued)

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment

Primary aim

Main findings

Study Country
Pelton et al UK
(2023)

Pelton et al UK
(2020a)

Pelton et al UK
(2020b)

Richards et al UK
(2019)

N=463 (autism Dx)
32.5% male gender
M,,,=41.6(13.9)
(range n/a)

N=343 (autism Dx)

n/a % male (58.6%
female gender)

M,,,=42.2 (13.6)

(18-90 years)

1Q: n/a

N=350 (autism Dx)
35.0% male gender
M, =419 (n/a)
(18-90 years)

1Q: n/a

N=15 (autism Dx)

12.9% male gender

N=19 (suspected
autism)

Mdn,,.=36.0
(IQR=19.0)

(18-65 years)

1Q: n/a

N=2342 (no autism
Dx)

34.7% male gender

M, =413 (15.7)

(range n/a)

1Q: n/a

N=335 (no autism
Dx)

n/a % male, 64.8%
female gender
M, =415 (15.7)

(18-73 years)

1Q: n/a

N=339 (no autism
Dx)

35.0% male gender

M,,.=41.3 (n/a)

(18-73 years)

1Q: n/a

N/A

Prior formal diagnosis,
AQ-28

Prior formal diagnosis,

AQ-28

Prior formal diagnosis,
AQ-28

Prior formal diagnosis,

AQ

SBQ-R

SBQ-R, ACSS-
FAD, INQ

ACSS-FAD,
SBQ-R

3-item question-
naire

Risk/ protective

factors

Measurement
development/
testing

Theory testing

Prevalence

Risk/ protective factors

Risk/ protective factors

Close connection between anxiety, movement
differences (i.e., restlessness, shutdown),
and feeling like an outsider in autistic
adults. These nodes connected with suicide
ideation through mood symptoms, somatic
experiences, and burdensomeness. Overall
consistent networks between autistic and
non-autistic adults, except for connec-
tion between thwarted belongingness and
somatic experiences and through mood
symptoms (only present in non-autistic
peers)

INQ-10 measurement properties functioned
differently in autistic adults than non- autis-
tic peers; INQ-10 subscales of burden-
someness and thwarted belonging revealed
configural and metric non-invariance.
ACSS-FAD measurement properties were
invariant between groups

Higher perceived burdensomeness, lifetime
trauma, and thwarted belonging in autistic
adults than non- autistic peers. Interaction
between thwarted belonging and perceived
burdensomeness not significantly associated
with suicide ideation in autistic adults (with
significant results found in non-autistic
peers). Thwarted belonging and perceived
burdensomeness mediated relationship
between autism traits and suicidality in
autistic and non- autistic adults

Higher AQ score (total, communication and
imagination subscales) in adults with> 1
suicide attempt than peers with <1 suicide
attempt. After controlling for suspected
or diagnosed autism (n=34), AQ score
of 40.6% adults met threshold for clinical
significance (>26)
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Table 2 (continued)

Study Country

Autism p

Comparison sample

N=(autism traits/Dx)
% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

N (type)

% male sex/gender
M, (SD)

(age range)

1Q/ID: M (SD)

Autism assessment
measure/ diagnostic
confirmation/ autistic
traits measure

STB assessment

Primary aim

Secondary aim

Main findings

Rybczynskietal ~ USA
(2022)

Sampson et al UK
(2021)

Schwartzman etal USA
(2023)

Shtayermman et al USA
(2020)

Smith et al USA
(2023)

N=996 (autism Dx)
66.3% male sex
M,,=1 1.9 (n/a)
(range n/a)

1Q: n/a

N=653 (autism traits)
17.3% male gender
M,,,=39.3 (13.12)
(range n/a)

1Q: n/a

N=138 (autism Dx)
72.9% male sex
M, =11.4(1.03)
(range n/a)

1Q: M=101.0 (20.7)

N=14 (autism Dx)
100% male gender
M, =16.6 (1.5)
(15-24 years)

1Q: n/a

N=287 (autism traits)
68.6% male gender
M, =28.6 (7.4)
(18-57 years)

1Q: n/a

N/A

N/A

N=101 (no autism
Dx)

54.5% male sex

M, =117 (1.2)

(range n/a)

1Q: n/a

N/A

N/A

Prior formal diagnosis

AQ

Prior formal diagnosis,

ADOS-2

Prior formal diagnosis

AQ, RBQ-2

ASQ

SBQ-R

C-SSRS, CDI-2 (1
item)

SIQ

SRS, ACSS-FAD

Measurement
development/
testing

Risk/ protective
factors

Sex/ gender effects

and diagnostic
differences

Prevalence

Theory testing

Interventions

N/A

Risk/ protective factors

Risk/ protective factors

Risk/ protective factors

Pediatric medical clinics completed 73.3%
suicide risk screenings on children with
neurodevelopmental disabilities, with
suicide ideation or behaviour endorsed in
6.8% of visits by 187 children. 38.5% of
these children were referred to outpatient
mental health services, and 2.5% to acute
psychiatric treatment. Higher rates of
suicide ideation or behaviour reported in
medical clinics supporting autistic children
than other neurodevelopmental disabilities.
Parents declined suicide risk screenings in
26.7% of medical visits, particularly parents
of children with cognitive impairments

Subclinical autism traits positively associ-
ated with subclinical psychotic traits, and
independent predictors of depression, suici-
dality, and self-harm. Negative interaction
between attention to detail (AQ domain)
and psychotic traits on depression

Higher rate of lifetime suicide ideation and
NSSI in autistic adolescents to non-autistic
peers (no sex-based difference). Self- and
clinician-rated suicide ideation consistent
in non-autistic adolescents, but not autistic
adolescents; one in five reports of suicide
ideation on self-rated measures not reported
to clinicians on CSSRS

21.4% of adolescents with Asperger’s
syndrome (i.e., autism) reported clinically
significant suicidal ideation. 15.4% of
these adolescents met diagnostic criteria
for GAD and 28.6% met criteria for MDD.
Suicide ideation positively associated with
overt and relationship victimization. Higher
scores of suicide ideation for adolescents
with Asperger syndrome (i.e., autism) and
MDD than without MDD

Most central bridge symptoms of the autism
trait-suicidality network were depression,
social skills deficits, and thwarted belong-
ingness (but not perceived burdensome-
ness). Strength centrality, for this network,
highest with suicide behaviour, suicide
rumination, and depression
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Table 2 (continued)

Study Country Autism pl Comparison sample  Autism assessment STB assessment Primary aim Secondary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
1Q/ID: M (SD) 1Q/ID: M (SD)
Stanley et al USA N=292 (autism traits) ~ N/A AQ, RBQ-2 SITBI-SF Theory testing Risk/ protective factors  After controlling for suicidal history and
(2021) 68.5% male gender years of service, elevated autism-related
Mag(,:28.7 (7.4) traits (i.e., social communication/interaction
(range n/a) and restricted and repetitive behaviours)
1Q: n/a associated with STB. Thwarted belong-
ingness and perceived burdensomeness
(but not emotion dysregulation) mediated
relationship between autism-related traits
and suicidal ideation
Stark et al Sweden N=6,753 (autism Dx N=401,662 (gen pop) ICD/DSM-1V criteria Medical record Risk/ protective N/A Relative risk of self-harm fivefold higher in in
(2022) -ID) 50.8% male sex review factors autistic individuals than non-autistic peers
68.3% male sex M,,,=18.2(5.0) and greatest for in autistic adults without
M, = 17.0 (4.6) (range n/a) ID). Autistic adults at increased risk of
(range n/a) 1Q: n/a self-cutting and violent methods than non-
1Q: n/a autistic peers
N=2,317 (autism
Dx+1D)
71.6% male sex
M, =17.6 (4.6)
(range n/a)
1Q: n/a
Stewart et al UK N=276 (autism traits) N=10,495 (SYC AQ Researcher Prevalence N/A Self-harm (deliberate and suicidal) and
(2023) 32.6% male sex register) developed 7-item suicide ideation 5- to sixfold in adults
M,,,=63.0 (6.7) 30.5% male sex questionnaire with high autism traits to age/sex-matched
(50-81 years) MW=62.4 6.7) control
1Q: n/a (50-81 years)
1Q: n/a
Tsai et al Taiwan N=45,398 (autism Dx) N=181,592 (no Prior formal diagnosis, ACM database Prevalence Sex/ gender effects Compared to non-autistic individuals, autistic
(2023) 83.1% male sex autism Dx) 1ICD-9-CM/10-CM individuals were at increased risk of suicide
Mage:n/a (n/a) 83.1% (male sex/ criteria mortality (3.67, [2.37, 5.68]). Autistic
(0-30+ years, born gender n/a) males were significantly more likely to
1950-2000) M, =n/a (n/a) die by suicide than non-autistic males
1Q: n/a (ID, 26.1%) (0-30+ years, birth (HR=3.81, [2.37, 6.13]), but the risk was
year 1950-2000) not significant in autistic females compared
1Q: n/a to non-autistic females (HR=3.19, [0.96,
10.63])
Upthegrove et al UK N=381 (autism traits)  N/A AQ SBQ-R Risk/ protective N/A Positive psychotic-like symptoms and autism
(2018) 21.0% male gender factors traits positively associated with depressive

M, =20.6 (3.0)

(17-39 years)

1Q: n/a

N=99 (autism
traits 4+ psychosis)

68.0% male gender

M, =25.6 (5.0)

(16-36 years)

1Q: n/a

symptoms in healthy university students,
and positively associated with hopelessness,
suicidality and depression in individuals
with first episode psychosis. Significant
interaction between positive psychotic-like
symptoms and autism traits in the control
group only
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Table 2 (continued)

Study Country Autism pl Comparison sample  Autism assessment STB assessment Primary aim Secondary aim Main findings
N=(autism traits/Dx) N (type) measure/ diagnostic
% male sex/gender % male sex/gender confirmation/ autistic
M, (SD) M, (SD) traits measure
(age range) (age range)
IQ/ID: M (SD) 1Q/ID: M (SD)
Widnall et al UK N=2,463 (autism Dx) N=110,823 (no Prior formal diagnosis, Medical record Prevalence/ inci- Sex/ gender effects Autism diagnosis in males significantly
(2022) 82.3% male gender autism Dx) NPD, SEN review dence increased risk of emergency presentation
Mg = 12.3,(1.7) 49.2% male gender for self-harm (adjusted HR =2.79, 95%
(range n/a) Mm,: 12.8 (2.0) CI [1.40, 5.57], p<0.01), but not females
1Q: n/a (ID 12.8%) (range n/a) (adjusted HR =0.52 [0.16, 1.63]). Addi-
1Q: n/a tional risk factors included school absence,

specific learning difficulties, behavioral,
emotional, social difficulties, exclusion
from school and having been in foster care

Wijnhoven et al Netherlands N=093 (autism Dx) N/A ADOS, DSM-IV-TR/ CDI-2 (1 item) Prevalence Sex/ gender effects Self-rated symptoms of clinical depression

(2019) 76.3% male gender DSM-V criteria experienced by >35% of autistic children
M,,,=11.2 (2.0) (>75% parent-reported) as well as subclini-
(8-16 years) cal anxiety. Depressive symptoms signifi-
1Q: M=102.2 (18.1) cantly higher in girls than boys. 32.3% and

2.2% of children reported passive and active
suicide ideation, respectively

Note. ACSS-FAD = Acquired Capability for Suicide Scale-Fearlessness About Death, ACM = All-cause mortality, ACWRSS = Acquired Capability with Rehearsal for Suicide Scale, AdAS = Adult
Autism Subthreshold Spectrum, ADHD = Attention Deficit Hyperactivity Disorder, ADI-R = Autism Diagnostic Interview-Revised, ADOS = Autism Diagnostic Observation Schedule, AQ = Autism
Quotient, AQ-10= Autism Quotient (10 item), AQ-28 = Autism Quotient (28 items), AR/ = Adult Routines Inventory, ASDI = Asperger Syndrome Diagnostic Interview, BASC-2 =Behavior Assess-
ment System for Children, Second Edition, BSS =Beck Scale for Suicidal Ideation, BP = Bipolar Disorder, BPD = Borderline Personality Disorder, CASE = Child and Adolescent Self-Harm in
Europe Study, CASI-5=Child & Adolescent Symptom Inventory-5, CBCL = Child Behavior Checklist, CDI-2 =Child Depression Inventory, CDR = Cause of Death Registry, CHEER = Children’s
Health and Environment Research Study, CRIS = Clinical Record Interactive Search, CSSR-S = Columbia Suicide Severity Rating Scale, DBT =Dialectical Behavior Therapy, DSI-SS =Depres-
sive Symptom Inventory-Suicidality Subscale, DSM =Diagnostic and Statistical Manual of Mental Disorders, DSM-5 CC=DSM-5 Level 1 Cross-Cutting Symptom Measure, Dx =Diagnosis,
FHDR =Finnish Hospital Discharge Register, Gender = Self-reported gender identity, /CD = International Classification of Diseases, /D =intellectual disability, /NQ = Interpersonal Needs Ques-
tionnaire, INQ-15 = Interpersonal Needs Questionnaire-15, /Q = Intelligence quotient, K-SADS-E = Kiddie-Schedule for Affective Disorders and Schizophrenia for School-Age Children—Epide-
miological Version, KP =Korean Population Sample, LPC = Lifetime Parasuicide Count, MAST=Multi-Attitude Suicide Tendency Scale, MINI =Mini International Neuropsychiatric Interview,
MINI-KID = Mini-International Neuropsychiatric Interview for Children and Adolescents, MOODS-SR =Mood Spectrum-Self Report, NACRS = National Ambulatory Care Reporting System,
NPD =National Pupil Database, OME = Utah Office of the Medical Examiner, ORGD = Ontario Registrar General Vital Statistics—Deaths registry, P4 =P4 Suicide Screener, PHQ = Patient Health
Questionnaire, PRS-C=Parent Rating Scales, RAADS-R=Ritvo Autism Asperger Diagnostic Scale-Revised, RAADS-14=Ritvo Autism Asperger Diagnostic Scale (14-item), RBQ-2A =Repetitive
Behaviors Questionnaire-2 for Adults, RPDB = Registered Persons Database, RRB = Restricted, repetitive behavior, SBQ-ASC = Suicide Behaviours Questionnaire-Autism Spectrum Conditions,
SBQ-R = Suicide Behaviors Questionnaire-Revised, SCQ = Social Communication Score-Lifetime Version, SEN = Special Education Needs Register, Sex =sex assigned at birth, SIDAS = Suicidal
Ideation Attributes Scale, SITBI = Self-Injurious Thoughts and Behaviours Interview, SITBI-SF = Self-Injurious Thoughts and Behaviours Interview-Short Form, SRS = Suicide Rumination Scale,
SRS =Social Responsiveness Scale, SRS-2 = Social Responsiveness Scale, 2nd Edition, SRS-C = Social Responsiveness Scale-Chinese, SYC = Stockholm Youth Cohort, TALS-SR = Trauma and

Loss Spectrum-Self Report, TAU = Treatment as usual, URADD = Utah Registry of Autism and Developmental Disabilities, UPDB = Utah population database
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Sample characteristics also showed considerable vari-
ability between studies, with sample size ranging from
N=14-N=145,929 participants. Most studies involved for-
mally diagnosed autistic individuals (n =63 studies, 78.8%),
while others examined autistic traits in non-autistic samples
(general population, n=16 studies, 20.0%; other clinical
samples, n=8, 10.0%). Individuals with a co-occurring ID
were explicitly excluded in 31.3% (n=25) of studies and
explicitly included in 22.5% (n=18). Details of intellectual
ability (i.e., intelligence quotient [IQ]) were not provided in
most studies (n=>51, 63.8%). Just over half (n=44, 55.0%)
of included studies utilized a non-autistic comparison group.

With respect to sex and gender reporting, 46.3% (n=37)
of studies reported sex assigned at birth, 45.0% (n=236)
reported self-reported gender identity, 5.0% (n=4) included
both rates, and 5.0% (n=4) of studies did not specify
whether demographic categories corresponded to sex or
gender identity. This was also the case for comparison and
control groups.

Prevalence and Incidence of STB in Autism

We identified 27 studies (33.8%) reporting on the prevalence
or incidence of STB. Of these, six (7.5%) utilized population
or national registry data. Kdlves et al. [44] examined Danish
national hospital and cause of death registries, demonstrat-
ing a threefold increased risk of suicide attempt (adjusted
incidence rate ratio [aIRR]=3.19; 95% CI [2.93, 3.46]) and
suicide death (aIRR =3.75 [2.85, 4.92]) in autistic compared
to non-autistic people, after adjusting for sex, age, and time
period. Risk was relatively higher in autistic females com-
pared to autistic males (aIRR=4.41 [3.74, 5.19]). Hirvikoski
et al. [2] analyzed Swedish national patient and cause of
death registers, finding autistic individuals without ID had
an eightfold (without ADHD: odds ratio [OR]=8.13 [6.23,
10.60]) to 13-fold (with ADHD: OR=13.09 [8.54, 20.08])
risk of death by suicide, and autistic individuals with co-
occurring ID had an overall threefold increased risk of sui-
cide death (with ADHD: OR=2.31[1.16, 4.57]) compared
to non-autistic people. Risk of STB was highest in autistic
females with ADHD and without ID, compared to general
population controls (OR=13.42 [11.87,15.18]).

Using Finnish cause of death register data, Jokiranta-
Olkoniemi et al. [45] found that risk of death by suicide
for autistic individuals was double that of non-autistic peo-
ple (unadjusted hazard ratio [HR]=2.1 [1.02, 4.1]), though
after adjusting for co-occurring psychiatric disorders, risk
of intentional self-harm group differences between autistic
and matched non-autistic controls were no longer statisti-
cally significant (adjusted HR=0.8 [0.4, 1.6]). Utilizing
health-care data from the Taiwanese population, Tsai et al.
[46] found that autistic individuals had increased likelihood
of suicide mortality (HR =3.67 [2.37, 5.68]) compared to
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non-autistic individuals, and autistic males were more likely
to die by suicide than non-autistic males (HR =3.81 [2.37,
6.13]).

Using surveillance data from Utah (USA), Kirby et al.
[47] reported that cumulative incidence rates of suicide
death in autistic (0.17%) compared to non-autistic (0.11%)
people differed significantly during the period 2013 to 2017
(relative risk [RR]=1.56, 95% CI [1.08, 2.26]). This dif-
ference was attributed to deaths among autistic females,
whose risk of suicide death was threefold that of non-autistic
females (RR=3.42 [1.63,7.20]). In two Canadian popula-
tion-based cohorts, Lai et al. [48] did not find autism diag-
nosis was associated with suicide death but was indepen-
dently associated with self-harm events (intent not specified)
among both sexes after accounting for income, rurality, ID,
and psychiatric diagnoses (females: RR=1.83 [1.61, 2.08];
males: RR=1.47 [1.28, 1.69]). Risk was higher for autistic
versus non-autistic males (crude RR=5.38 [4.29, 6.76]) and
autistic versus non-autistic females (crude RR=9.46 [7.83,
11.43]), whereas Lunsky et al. [49] found that over a period
of 6-years, nine autistic adults (85/100,000) died by suicide,
compared to six individuals with other developmental dis-
abilities (57/100,000) and 33 without developmental dis-
abilities (77/100,000).

Cuplin et al. [50] found no evidence of an association
between autism diagnosis and STB using birth cohort data
from the UK. However, children with social communi-
cation differences, a core feature of autism, had a higher
relative risk of suicide attempts (RR =2.14 [1.28, 3.58]),
thoughts (RR=1.42 [1.06, 1.91]) and plans (RR=1.95
[1.09-3.47]). Using the National Pupil database of residents
ages 11-17 years in the UK, Widnall et al. [51] reported an
increased risk of self-harm (intent not specified) associated
with autism diagnosis in males only (adjusted HR =2.79,
[1-40-5-57]).

In non-population-based samples that included formally
diagnosed autistic individuals, prevalence of suicidal idea-
tion varied from 9.6% when using parent reported outcomes
for children [52] to 86% for lifetime estimates in autistic
adult psychiatric outpatients [53]. Only one study separately
reported prevalence of suicide plans (38.7%) [54]. Preva-
lence of suicide attempts or behavior was between 15% in
autistic adults [54] and 45.5% in autistic prisoners [55]. Two
studies which did not differentiate suicidal ideation from
self-injury reported prevalence rates of 5.1% [56] and 14.6%
[52], with the latter study reporting data for autistic children
and youth.

Utilizing three epidemiologically ascertained samples of
Korean children who either had an autism diagnosis or met
cut-off criteria on an autism screening questionnaire, Bal
et al. [57] reported that suicidal ideation was significantly
higher in autistic (14%) and screen positive (16.6-27.4%)
than screen negative (3.4-6.9%) children (OR: 2.87-5.67).
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Chaplin et al. [55] found that prisoners who scored above
the cut-off for autistic traits on the AQ-20 (> 10) were more
likely to report having attempted suicide in their life com-
pared to neurotypical prisoners, 11.6% and 64.9% respec-
tively. Similarly, Richards et al. [58] found that 40.6% of
individuals with previous suicide attempts met the clinical
cut-off on the AQ (>26). In the UK and applying a checklist
to coroners’ inquest records, Cassidy et al. [59] identified
10.8% of people who died by suicide over a 4-year period
as having diagnosed autism or undiagnosed possible autism.
Follow-up interviews with next of kin using validated autism
screening and diagnostic tools identified “possible autism”
in a total of 41.4% of individuals, although none met the
threshold for autism on the Autism Diagnostic Interview,
revised (ADI-R) [60].

Risk and Protective Factors

Very few studies (n=3, 3.8%) explicitly explored protec-
tive factors for STB. Those that did included a qualitative
examination of dog ownership [61], the impact of greater
satisfaction with social support [62], and higher personal
wellbeing [16]. By contrast, investigations of risk factors for
STB were the most frequently identified study aim, with 58
studies identified overall (72.5%).

Results were mixed regarding the relationship between
autistic traits and STB risk. While many studies found posi-
tive associations between higher overall autistic traits [57,
63-67], specific subdomains (e.g., social communication dif-
ficulties, restricted and repetitive behaviors) [50, 58, 68-70],
or autism diagnosis and increased STB risk [26, 54, 57,
71-73], other studies found negative associations [52] or no
significant relationship between autistic traits and STB [16,
50], highlighting the complexity of this relationship.

Psychological and cognitive factors were also salient.
Mood disorders, particularly depression and anxiety, were
associated with increased STB risk across multiple studies
[57, 74, 75]. Other psychiatric conditions, including Bor-
derline Personality Disorder, Bipolar Disorder, psychosis,
and adjustment disorder also showed positive associations
with elevated STB risk [54, 76-79]. However, findings on
cognitive factors were more varied. Some studies associ-
ated higher cognitive ability with increased risk [80], while
others found lower adaptive functioning or executive func-
tioning difficulties [74] to be STB risk factors. Findings on
cognitive tendencies such as rumination [68, 81], cognitive
flexibility [82], perfectionism [83], and intolerance of uncer-
tainty [84] were inconsistent across studies. Physiological
factors were less frequently investigated, though shorter
sleep duration and medical concerns were identified as STB
risk factors in some studies [73, 85].

Emotional and behavioral concerns were also identified
as STB risk factors. These included low self-esteem, higher

alexithymia, adjustment disorder, emotion dysregulation,
internalizing and externalizing problems, NSSI, lower levels
of cognitive control, and camouflaging of autistic traits [52,
63, 68, 72,79, 81, 86, 87]. Alcohol and substance misuse,
and conduct problems, were also associated with increased
STB risk [53, 85]. Social and environmental factors were
not uniform across studies. Loneliness, bullying victimiza-
tion, interpersonal conflicts, and unmet support needs were
generally associated with higher STB risk [16, 62, 82, 84,
88, 89]. However, some found indirect associations, with
depression symptoms mediating the relationship between
loneliness, satisfaction with social support, and STB [62]
while others found no significant relationship between social
support and STB [27].

Sex/Gender Effects

Results from population-based cohort studies that examined
sex and gender effects are reported above. Six studies (7.5%)
examined sex and gender effects [46, 48, 49, 79, 90, 91], and
one further study provided some limited information about
sex or gender-based differences [92]. Two studies found that
those who report suicide attempts were more likely to be
male, and less likely to have engaged in treatment programs
[79], and that males were more likely to present at emer-
gency departments for self-harm (adjusted HR =2.79, [1.40,
5.57]) (intent not specified) [51]. One study [90e] found that
autistic adolescents had a higher rate of lifetime suicide idea-
tion compared to non-autistic adolescents but did not iden-
tify any significant sex-based effects.

Theory Testing

Most of the 14 studies (n=17.5%) that examined suicide theo-
ries explored the relationship of autism-related factors (i.e.,
traits, diagnosis) and components of the IPTS [33]. Findings
were mixed, with some reporting that thwarted belongingness
and perceived burdensomeness predicted self-harm [93], sui-
cidal ideation [94, 95] and mediated the relationship between
autistic traits and self-harm [93], suicidal ideation [70] and
STB [96]. Others found significant associations only with
thwarted belongingness [69] or perceived burdensomeness
and acquired capability with STB [97], or significant associa-
tions between thwarted belongingness and perceived burden-
someness only in non-autistic adults [96], or that perceived
burdensomeness and thwarted belonginess mediated the rela-
tionship between autistic traits and suicidal ideation but emo-
tion dysregulation did not [70]. Specific risk factors such as
anxiety, depression [67, 95] and NSSI [87] were also positively
associated with Interpersonal Theory of Suicide factors and
STB. Two studies examined the Integrated Volitional Model
of Suicide (IMV), finding that defeat and entrapment medi-
ated the relationship between autistic traits and lifetime STB
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[98], and that entrapment mediated the relationship between
defeat and suicidal ideation but camouflaging and intolerance
of uncertainty did not [84].

Measure Development and Validation

Five studies (6.3%) focused on the development or testing
of STB assessment measures. Of these, two studies dem-
onstrated measurement invariance when testing suicidal-
ity assessment tools such as the Suicide behaviors Ques-
tionnaire-Revised (SBQ-R) [26] and Interpersonal Needs
Questionnaire, 10 item (INQ-10) [99] in autistic and non-
autistic samples. Mournet et al. [100] however, did not find
differences in the concordance of Ask Suicide Screening
Questions (ASQ) and Self-Injurious Thoughts and Behav-
iors Interview, Self-Report (SITBI-SR) between autistic
and non-autistic individuals. Two further studies developed
and validated tools to assess STB specifically for autistic
people; the Suicidal Behaviors Questionnaire-Autism Spec-
trum Conditions (SBQ-ASC) [101] and the Suicidal Ideation
Attributes Scale, Modified (SIDAS-M) [102].

Intervention

Only three studies (3.75%) examined suicide prevention
interventions. One study developed autism-adapted safety
plans with autistic adults [103], one found dialectical behav-
ior therapy (DBT) to be effective for reducing suicidal
thoughts and behavior in autistic adults [104]. The third
implemented universal suicide risk screening in pediatric
clinics for neurodevelopmental disabilities [105], finding
higher rates of STB risk in autistic children (38.5%) than in
all other clinic attendees.

Discussion

In this systematic review we provided a comprehensive
update on research related to suicidal thoughts and behav-
ior (STB) and autism, published in the six years following
our initial review [1]. We identified 80 studies that met
our inclusion criteria, published between January 1, 2018
and April 25, 2024, representing a substantial increase in
research interest compared to the 13 studies included in our
original review. Our updated review encompassed studies
focusing on clinical samples, as well as those employing
dimensional or transdiagnostic approaches, examining rela-
tionships between STB and autistic traits in, or in addition
to, clinical autistic samples. This broad approach allowed us
to identify new research findings, areas in which substantial
progress has been made, and remaining gaps in the literature.

Diversity in characteristics across the included studies
reflects growth in the field, while highlighting areas where
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more standardized approaches could be beneficial. Inclu-
sion of participants with a co-occurring ID, reporting of
sex versus gender identity, and sample sizes varied widely.
Most studies involved formally diagnosed autistic individu-
als, while others examined autistic traits as a dimensional
or transdiagnostic risk factor for STB. Global spread of
research output has also shifted substantially since our ini-
tial review, where the most prominent research hubs were
the USA (n=35 studies), Japan (n=3 studies), and several
other countries including the UK and Australia which each
produced a single article each. Studies included in the pre-
sent review by contrast, were primarily conducted in the UK
(n=26) and USA (n=20), with substantial output from Can-
ada (n=6), Australia (n=5), and the Netherlands (n=15).

Prevalence/Incidence

Population and register-based studies demonstrated con-
sistently elevated rates of STB in autistic individuals, both
relative to the general population, and within subsets of
the autistic population where additional risk factors were
identified. The reviewed studies reported an increased risk
of death by suicide among autistic people between two- and
eightfold that of non-autistic individuals [2, 44, 45]. While
autistic people with a co-occurring ID returned a lower
overall risk, the rate was still mostly found to be higher
relative to non-autistic people [2]. Specific populations
at greater risk included psychiatric outpatients [53] and
autistic prisoners [55]. Rates of STB were also elevated in
children and adolescents [90], highlighting the need for a
lifespan approach to preventing STB in the autistic popula-
tion [52].

Risk & Protective Factors

Most included studies (77.5%) focused on exploring risk and
protective factors for STB, though associations were com-
plex and sometimes contradictory. Many studies reported
a positive association between higher autistic traits or an
autism diagnosis and suicidal ideation [50, 54, 57, 64]. How-
ever, some studies found negative associations [52] or no
relationship [16]. This variability suggests a need for more
nuanced research into the specific aspects of autism that
may contribute to STB risk. Co-occurring mental health
and neurodevelopmental conditions, particularly depres-
sion, anxiety, and ADHD, were also consistently identified
as significant risk factors for STB [57, 74, 75]. Given the
disproportionately high rates of mental health concerns
experienced by autistic people [14, 15], this line of enquiry
remains crucial for informing STB prevention approaches.

Social, cognitive, and behavioral factors also emerged as
important contributors to STB risk. Some reflected social
dynamics that autistic people frequently experience and
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underscore the importance of social support and inclusion
for autistic individuals. These include loneliness [62, 106],
bullying or peer victimization [82, 107], and camouflaging of
autistic traits [84]. Other factors such as executive function
difficulties, higher cognitive ability, lower adaptive function-
ing, and emotion dysregulation were also identified as STB
risk factors [52, 63, 74, 80]. While each of these domains are
reflective of autistic experiences, the high degree of hetero-
geneity in autism [8, 9] limits insight into how addressing
these factors will reduce STB risk across individuals. As
such, these areas warrant further investigation.

Theoretical Models of STB

We identified a growing subset of studies (n=14) that
tested established suicide theories in the context of autism,
focusing primarily on the IPTS [33, 34], with some atten-
tion to the IMV model [108, 109]. Thwarted belonging-
ness and perceived burdensomeness (IPTS) showed mixed
relationships with STB, with some studies finding positive
associations with STB [93, 94], while others found partial
or no support for a relationship between these factors and
STB [69, 96]. This variability suggests that while IPTS
may offer insights into STB in autism, its applicability
may not be universal across autistic experiences. Strik-
ingly however, the salient role of relational and cognitive
factors in STB appears to be frequently underrecognized.
Jachyra et al. [89] reported that interpersonal conflicts and
life transitions were frequently identified as precursors to
STB by autistic adults (see also [43]), but that STB was
not identified as a presenting problem in 50% of autistic
adults arriving at the emergency department. Thus, while
existing theories provide valuable frameworks, it’s pos-
sible they require modification to fully capture the unique
experiences of autistic people, and the STB risk they may
confer.

Measurement Development and Intervention

Despite our previous review identifying a lack of vali-
dated instruments for assessing STB within the autistic
population [1], these areas received little research atten-
tion. The two available examples, the SBQ-ASC [101] and
the SIDAS-M [102] (see also, pre-print) [41], which both
represent adaptations to existing tools, were co-designed
with autistic people, and thus better meet the communi-
cation and cognitive styles of this population. However,
these tools need further validation studies, with larger and
more diverse samples. Nonetheless, given the availability
of modified or adapted tools for autistic people, we recom-
mend these be incorporated into future research designs
where it is appropriate to do so.

Strengths and Limitations

Strengths of this review include the broad selection criteria,
wide range of study designs and populations, and our focus
on both diagnosed autism and autistic traits. This compre-
hensive approach allowed us to capture the rapid growth
in research over the past six years and provided a broad
understanding of advancements in autism and STB research.
However, the present review was not without limitations.
Heterogeneity in study design, populations of interest, and
the use of measures that have not been validated in autistic
populations made direct comparisons challenging. Further,
the predominance of cross-sectional study design (N=51)
limits our ability to draw causal inferences about risk fac-
tors for STB.

We identified notable geographic disparity in the distri-
bution and methodology of included studies. Population
and register-based studies were primarily conducted in
Nordic countries (i.e., Denmark, Finland, Sweden) [2, 44,
45, 47-49, 56], highlighting the importance of establish-
ing robust data systems and integrated healthcare records
to facilitate these types of studies in other contexts. Non-
Western regions were underrepresented (7 = 6 studies), with
four of the six included studies coming from Taiwan [46, 71,
82, 110]. Collectively, Asian studies provided some insight
into cross-cultural differences, primarily reflecting different
research priorities rather than differences in STB outcomes.
For example, three studies from Taiwan and Hong Kong
focused on interpersonal dynamics, specifically examining
the role of family relationships and bullying [71, 110, 111].
However, the applicability of our findings to non-Western
cultural contexts remains largely limited due to this lack of
diverse representation.

Future Directions

Our review highlights several areas of ongoing need. Inter-
vention studies represented a very small portion of the total
number of included studies, highlighting a critical gap in the
literature. Improved services and clearer pathways to sup-
port are crucial, as is greater involvement of autistic people
through co-produced research (see pre-print) [17]. More lon-
gitudinal studies are needed to understand the developmental
trajectories of suicidality in autism across the lifespan (see
pre-print) [20]. Broader recognition of autistic people as a
priority population in suicide prevention efforts, such as
those recently announced in the UK government’s Suicide
Prevention Strategy for England (2023-2028) [112], will be
essential for promoting policy reform, increasing research
funding opportunities, and greater resourcing within mental
health systems across global contexts. Further investigation
of intersectionality, including sex and gender differences,
and co-occurring mental health conditions is needed given
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the potential for compounding STB risk factors [31, 113].
As is the urgent need for continued development and valida-
tion of autism-specific assessment tools (see pre-print) [41].
Finally, efforts to diversify the geographic spread of research
could lead to a more globally representative understanding
of STB in autism, while accounting for diverse cultural con-
texts and healthcare systems. Addressing these gaps will be
crucial in developing more effective, targeted approaches to
preventing and addressing STB in the autistic population.

Conclusion

The volume and scope of studies included in this review
demonstrate that substantial progress has been made over the
last six years [1]. Rigorous population-based investigations
have allowed us to quantify the disproportionately high rate
of STB and premature death by suicide faced by autistic peo-
ple, while diverse explorations of STB correlates and risk
factors provide essential insight into possible mechanisms
for support. When reflecting on current approaches for iden-
tifying and preventing STB in autism, however, the existing
body of literature is notably less developed. While some
promising examples of autism-specific screening measures
[101, 102], and interventions for STB [52, 41, 103, 114],
advancements in these domains must be prioritized going
forward. It is imperative that researchers, clinicians, and
policymakers collaborate to build upon these foundations,
developing and validating more autism-specific STB pre-
vention and intervention strategies to ultimately improve
outcomes and quality of life for autistic individuals at risk
of suicide.
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