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Abstract
Although autism spectrum disorder (ASD) is associated with significant mental health concerns, little is known about sui-
cidality, particularly among youth. To address this critical gap in the literature, the current study examined the predictive 
validity of (1) demographics, (2) core autism symptoms, (3) cognitive abilities and adaptive behavior, (4) comorbid psy-
chopathology, and (5) medical problems, for suicide-related behaviors among autistic youth (N = 481; Mage = 11.56 years). 
As indices of suicide-related behaviors, parents reported on whether the child had ever (1) talked about killing themselves, 
and (2) engaged in deliberate self-harm or attempted suicide. These two suicide-related outcomes had distinct clinical cor-
relates, including child age, parental education, restricted and repetitive behaviors, IQ and adaptive behavior, affective and 
conduct problems, and medical concerns.
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Introduction

Autism spectrum disorder (ASD) is associated with a range 
of comorbid mental health concerns, such as depression, 
anxiety, and behavioral problems, among others (Hollocks 
et al. 2019; Menezes et al. 2018; van Steensel and Heeman 
2017). Despite encouraging developments in our ability to 
identify and reduce comorbid mental health concerns in 
ASD (Weston et al. 2016), our understanding of suicidality 

in ASD is limited (Cassidy and Rodgers 2017). This is prob-
lematic given that autistic individuals1 may be at heightened 
risk for suicidality due to core aspects of the disorder (e.g., 
difficulties with social relationships and communication) and 
common comorbid difficulties (e.g., high rates of depression, 
anxiety, and loneliness) that may potentiate suicidal ideation 
and behavior. Indeed, prior work supports a high prevalence 
of suicidality in ASD, with systematic reviews demonstrat-
ing that between 7 and 66% of autistic individuals report 
suicidal thoughts and/or behaviors (Hedley and Uljarević 
2018; Segers and Rawana 2014).

Suicidality among autistic adults has been the primary 
focus of the scant research to date (e.g., Cassidy et al. 2014; 
Hannon and Taylor 2013; Hedley and Uljarević 2018; Richa 
et al. 2014), with even less work on suicidality among autis-
tic children. This is an especially important gap in the litera-
ture, as youth suicide has increased in the general popula-
tion in recent years and is now regarded as a global public 
health problem that is the second leading cause of death 
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among adolescents (Cash and Bridge 2009; Centers for Dis-
ease Control and Prevention 2015; Evans et al. 2017; World 
Health Organization 2014). This is particularly relevant for 
autism, as emerging studies have shown high rates of rates 
of suicidality in autistic children (Chen et al. 2017; Horowitz 
et al. 2018; Mayes et al. 2013; Storch et al. 2013).

From a prevention perspective, it is vital to move beyond 
analysis of the prevalence of suicidality to also consider fac-
tors at multiple levels of analysis that are associated with 
increased risk for suicide-related outcomes. This is crucial 
to examine among youth, as identification of risk factors 
earlier in development can aid in better risk assessment as 
well as targeted development of prevention and intervention 
programs in childhood, thereby potentially mitigating risk 
for suicide in adulthood. However, little is known regarding 
factors correlated with risk for suicidality among autistic 
children, an area of inquiry that has been identified as a 
critical research priority by the autistic community (Cassidy 
2019). Therefore, the current study considers how factors 
across five domains, including (1) demographic factors, (2) 
core autism symptoms, (3) cognitive abilities and adaptive 
behavior, (4) comorbid psychopathology, and (5) comorbid 
medical problems, relate to youth suicidality in autism.

Predictors of Youth Suicidality in Autism

Demographic characteristics, such as child age, sex, race, 
and socio-economic status (SES), are important to exam-
ine in relation to suicidality. Although autistic females have 
reported higher rates of suicidality in adult populations 
(Hedley and Uljarević 2018), evidence is mixed regard-
ing child sex and suicidality in autistic children. One study 
reported higher rates of suicidal ideation or attempts among 
boys compared to girls (Mayes et al. 2013), whereas others 
have failed to find an association between sex and suicidal-
ity (Horowitz et al. 2018; Storch et al. 2013). Child race has 
been linked with youth suicidality in autism, as Mayes et al. 
(2013) found that Black or Hispanic autistic children were at 
greater risk for suicide ideation or attempts than White/Cau-
casian children. Evidence is mixed regarding the association 
between indicators of SES and suicidality, with one study 
finding that children from lower SES families were at greater 
risk for suicidality (Mayes et al. 2013) and others finding 
no association (Horowitz et al. 2018; Storch et al. 2013). 
Clarifying how demographic factors relate to suicidality 
outcomes among autistic youth will enable more targeted 
development and dissemination of prevention and interven-
tion programs for reducing suicide risk among underserved 
autistic children and their families.

Despite recognition that core symptoms of autism may be 
directly associated with increased risk for suicidality, little 
work has examined how these relate to suicidal thoughts or 
behaviors. Among autistic adults, autism severity has been 

negatively linked with suicidality (Richa et al. 2014; Shtay-
ermman 2007). However, among autistic children, symp-
tom severity has been positively linked with suicidality, with 
one study reporting that an autism diagnosis is associated 
with higher risk of suicidal thoughts and behavior than an 
Asperger’s diagnosis, although no other significant differ-
ences were observed between other diagnostic categories 
falling under the autism spectrum (Storch et  al. 2013). 
Notably, however, no research has considered how distinct 
ASD symptom dimensions, including social difficulties and 
restricted and repetitive behaviors (RRBs), relate to suicidal-
ity in youth. Further, it is unclear how cognitive abilities and 
adaptive behavior relate to suicidality risk. Two studies have 
failed to find an association between measures of intellectual 
quotient (IQ) with suicidality among autistic youth (Mayes 
et al. 2013; Horowitz et al. 2018), although the majority of 
research examining suicidality in autism has not included 
individuals with a range of cognitive abilities. As such, fur-
ther analyses are crucial for understanding how core autism 
symptoms, IQ, and adaptive behavior correlate with suici-
dality among autistic youth with a diverse range of abilities.

Comorbid psychopathology has been linked with elevated 
rates of suicidality in autism, as several studies have identi-
fied an increased risk of suicidal thoughts or behaviors in 
autistic adults with co-occurring mood and anxiety disor-
ders (Cassidy et al. 2014; Hannon and Taylor 2013; Hedley 
and Uljarević 2018). In autistic youth, suicidal thoughts or 
actions are associated with co-occurring mood disorders, 
posttraumatic stress disorder, and anxiety (Horowitz et al. 
2018; Storch et al. 2013). Interestingly, one study reported 
a negative association between ADHD symptoms and sui-
cidality (Horowitz et al. 2018). Clarifying the relative influ-
ence of types of psychopathology symptoms would advance 
understanding of which comorbid difficulties most strongly 
predict risk for suicidality.

Lastly, little is known regarding how comorbid medical 
concerns relate to suicidality among autistic youth. This is 
particularly surprising, given that medical comorbidities are 
common in ASD (Muskens et al. 2017). Moreover, medical 
concerns, such as experiencing physical pain and being over-
weight, are linked with heightened suicide risk in the general 
population (e.g., Calati et al. 2015; Perera et al. 2015). Iden-
tifying medical concerns that are associated with suicidality 
among autistic youth would directly inform screening efforts 
in medical settings.

Aims of the Current Investigation

To advance understanding of clinical correlates of youth sui-
cidality in ASD, our primary objective was to examine how 
factors across five diverse domains, including demographics, 
core autism symptoms, IQ and adaptive behavior, comorbid 
psychopathology, and comorbid medical concerns, relate to 
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parent report of suicide-related behaviors in a diverse sample 
of autistic youth with a range of cognitive abilities. The cur-
rent study extends the prior literature on youth suicidality in 
autism by considering risk factors across multiple domains 
in a large sample, and is also the first to examine core autism 
symptom domains and a diverse range of medical concerns. 
Based on the prior literature, we anticipated that child non-
White race, greater child age, comorbid psychopathology 
and medical concerns would be associated with increased 
risk of suicide-related behaviors. Directional hypotheses 
for autism symptom severity, as well as IQ and adaptive 
behavior, were not made given contradictory findings in the 
few studies that have examined these associations to date. 
Given the mixed and limited existing literature on suicidal-
ity among autistic youth, hypotheses for many of the diverse 
risk factors that we considered were exploratory in nature. 
We intended for these exploratory analyses to broadly con-
sider factors that could be associated with increased suicide 
risk in an effort to guide future research and clinical services 
in this critical area of inquiry.

Method

Participants and Procedure

Participants were 481 children between the ages of 6 and 
19 years (22% girls; Mage = 11.56 years, SD = 3.27) with a 
primary diagnosis of ASD recruited through the Province of 
Ontario Neurodevelopmental Disorders (POND) Network 
(pond-network.ca). The POND network is a collaborative 
research and clinical consortium consisting of multidiscipli-
nary providers across the province. Diagnoses of ASD were 
made by developmental behavioral pediatricians, general 
and pediatric physicians, psychiatrists, and psychologists, 
and these established diagnoses were extensively verified 
upon study entry using a combination of the Autism Diag-
nostic Observation Schedule (ADOS) and Autism Diag-
nostic Interview (ADI-R) administered by research-reliable 
examiners. Data for the current study were drawn from study 
records extracted in February 2019. As part of enrolling and 
participating in the POND research network, participating 
families completed a range of measures (described below). 
Only participants who completed the assessment of suicidal-
ity were included in analyses for this project.

Demographic information regarding the sample char-
acteristics are presented in Table 1. The majority of chil-
dren were male and White. The majority of caregivers were 
employed outside the home and had earned a Bachelor 
degree or higher, and most families (32.4%) earned between 
75,000 and 150,000 Canadian dollars annually.

Measures

Autism Diagnostic Observation Schedule‑Second Edition 
(ADOS‑2; Lord et al. 2012)

The ADOS-2 is a standardized observational assessment of 
ASD symptoms that consists of a set of presses for social 
interactions wherein the presence or absence of behaviors 
relevant to the diagnosis of ASD are observed. The ADOS-2 
is comprised of distinct modules normed for use across dif-
ferent age ranges and functional language abilities. In the 
present sample, 14.0% of children received module one (pre-
verbal/single words), 11.2% received module two (phrase 
speech), 55.4% received module three (fluent speech), and 
19.4% received module four (fluent speech adolescent/adult). 
Calibrated severity (comparison) scores were computed 
for the social affect and the restricted, repetitive behaviors 
(RRB) domains according to the child’s age and module 
(Hus et al. 2014 for modules 1–3; Hus and Lord 2014 for 
module 4). Note that although some youth in this study were 
administered the original ADOS, these calibrated severity 
comparison scores were only computed for those who had 
completed the ADOS-2 for which these scores were cali-
brated, resulting in missing data (see Table 1).

Social Communication Questionnaire—Lifetime Version 
(SCQ; Rutter et al. 2003)

The SCQ is a parent-report measure that consists of 40 
items based on the Autism Diagnostic Interview-Revised 
(Lord et al. 1994). The lifetime version assesses whether 
the child has ever shown the behavior of interest. Each item 
is rated dichotomously as either yes/no, and then the items 
are summed into a total score. Items can also be summed 
into three separate subscales, including Reciprocal Social 
Interaction (e.g., child shows interest in other children, seeks 
to share enjoyment, responds to other children’s approaches, 
maintains eye gaze), Communication (e.g., points to express 
interest, nods to mean yes, engages in social chat), and 
Restricted, Repetitive, and Stereotyped Patterns of Behavior 
(e.g., repetitive use of objects, hand and finger mannerisms, 
unusual sensory interests). The subscales were used in the 
current analysis to examine potential differential associations 
for distinct symptom domains, with higher scores indicating 
higher levels of autism symptoms.

Cognitive Assessment

Child verbal and performance (non-verbal) cognitive abili-
ties were assessed using standardized IQ assessments based 
on the child’s age and developmental level. The majority 
(75.36%) of children were administered the Wechsler Abbre-
viated Scales of Intelligence (70.33% completed the WASI-II 
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(Wechsler 2011); 5.03% completed the WASI-I). A minority 
of children completed the Stanford-Binet Intelligence Scales 
(21.29%; Roid and Pomplun 2012), with the remaining per-
centage (3.35%) completing another standardized cognitive 

test normed for their age (e.g., Leiter, Mullen, WISC-IV, 
WPPSI). Standard scores based on a normative mean of 100 
with standard deviation of 15 for verbal and performance 
(non-verbal) domains were used in analyses.

Table 1  Demographic and 
descriptive statistics

SCQ social communication questionnaire, ADOS autism diagnostic observation schedule, RRB restricted 
and repetitive behaviors, CBCL child behavior checklist

Valid n % or M (SD)

Demographics
 Child female sex 481 22%
 Child age in years 477 11.56 (3.27)
 Child White/Caucasian race 285 79.6%
 Family annual income (Canadian dollars) 222 –
  0–25,000 – 16.2%
  25,000–75,000 – 27.9%
  75,000–150,000 – 32.4%
  Greater than 150,000 – 23.4%

 Parental education (first/second caregiver) 274/257 –
  High school or less 9.9%/17.5%
  Some college 14.2%/13.2%
  Associates degree 25.9%/23.7%
  Bachelor degree or higher 50.0%/45.5%
  Employed outside home (first/second caregiver) 256/241 59.0%/85.1%

Core autism symptoms, IQ, and adaptive behavior
 SCQ lifetime: reciprocal social interaction domain 439 7.18 (3.88)
 SCQ lifetime: communication domain 396 6.56 (2.79)
 SCQ lifetime: RRB domain 412 4.94 (2.14)
 ADOS-2: social affect domain standardized score 391 7.18 (1.99)
 ADOS-2: RRB domain standardized score 389 7.85 (2.33)
 Verbal IQ 406 85.88 (25.63)
 Performance (non-verbal) IQ 405 88.91 (26.28)
 Vineland communication domain standard score 423 74.04 (15.96)
 Vineland daily living skills standard score 423 73.48 (16.02)
 Vineland socialization standard score 422 70.85 (15.97)

CBCL diagnostic scale T-scores
 Affective problems 477 63.18 (8.79)
 Anxiety problems 477 64.26 (9.37)
 Somatic problems 474 58.04 (9.13)
 Attention deficit hyperactivity disorder problems 477 63.21 (8.05)
 Oppositional defiant disorder problems 477 59.01 (8.39)
 Conduct problems 477 58.20 (8.23)

Medical concerns
 Child taking medication 456 48.68%
 History of seizure 433 12.9%
 History of head injury 452 11.5%
 Frequent constipation 456 27.9%
 Problematic over-eating 448 14.5%
 Vision difficulties 452 26.8%
 Overweight (body mass index ≥ 25) 150 20.7%
 Motor skills difficulties (gross/fine) 448/450 53.8%/62.4%
 Pain level (0-5) 89 1.67 (0.93)
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Vineland Adaptive Behavior Scales‑Second Edition (VABS‑II; 
Sparrow et al. 2004)

The VABS-II is an extensively used interview measure of 
adaptive behavior in ASD, and provides standard scores 
based on a normative mean of 100 and standard deviation 
of 15 across four behavioral domains (communication, daily 
living skills, and socialization, motor skills), as well as an 
overall adaptive behavior composite. Note that the motor 
skills domain score was not considered in the current study 
given that participants were school-aged. The three domain 
scores were utilized in primary analyses, with lower scores 
indicating greater difficulties in adaptive functioning. 
Domain standard scores were based on a normative mean 
of 100 with a standard deviation of 15 points.

Child Behavior Checklist for Ages 6–18 (CBCL/6–18; 
Achenbach and Rescorla 2001)

Parental report of child comorbid psychopathology symp-
toms was assessed via the school-aged CBCL for ages 6–18, 
a broadband parent report measure of child symptoms across 
multiple emotional and behavioral domains. Each item is 
rated on a three-point scale including “not true” of the child, 
“somewhat or sometimes true”, and “very true or very often 
true”. The CBCL yields six primary scales tapping diagnos-
tic syndromes called the DSM-Oriented Scales, including 
(1) Affective Problems (dysthymic and major depressive 
disorder symptoms), (2) Anxiety Problems (symptoms of 
generalized anxiety disorder, separation anxiety disorder, 
and specific phobia), (3) Attention Deficit-Hyperactivity 
Problems (hyperactive and inattentive symptoms of ADHD), 
(4) Conduct Problems (symptoms of conduct disorder), (5) 
Oppositional Defiant Problems (symptoms of oppositional 
defiant disorder), and (6) Somatic Problems (symptoms of 
somatization and somatoform disorders). These DSM-based 
scales thus provide an index of symptoms associated with 
common psychological disorders, and have established psy-
chometric validity (Nakamura et al. 2009).

The CBCL also contains critical items assessing paren-
tal report of problematic and/or risky behaviors. Suicidality 
is assessed using item 91 (“talks about killing self”) and 
item 18 (“deliberately harms self or attempts suicide”); both 
items have been validated for use as an independent suicidal-
ity subscale that accurately identifies youth with a history 
of suicidal behavior (Van Meter et al. 2018). Because these 
items were only moderately correlated in the current sample 
(r = .345), we considered each item separately in substan-
tive analyses consistent with prior work on youth suicide 
(Aitken et al. 2016). Moreover, this approach of examining 
parental response to singular suicide-related items approxi-
mates usual clinical practice regarding screening and risk 
management.

Medical Questionnaire

Parents completed a brief medical questionnaire on behalf 
of their child involving dichotomous endorsement of medi-
cal concerns (present/absent). Considered items included 
whether the child is currently taking medication, had 
ever had seizures, had ever received a head injury, had 
vision/hearing difficulties, experienced motor skills dif-
ficulties, and whether they had gastrointestinal concerns 
such as frequent constipation and/or significant over-eating 
[e.g., “has your child eaten so much that you had to limit 
access to food (e.g., locking refrigerator or cupboards)?”]. 
A range of other items were assessed but occurred too 
infrequently to be considered in substantive analyses (e.g., 
abnormal blood results, abnormal MRI, colitis, Crohn’s 
disease). Parents also rated pain experienced by their child 
on a five-point scale, including free of pain or discomfort 
(1), mild to moderate pain that prevents no activities (2), 
moderate to severe pain that prevents few activities (3), 
moderate to severe pain that prevents some activities (4), 
and severe pain that prevents most activities (5). Lastly, 
the child’s height and weight were recorded and used to 
compute body mass index (BMI), with BMI scores 25 or 
greater classified as overweight.

Analytic Plan

First, demographic and descriptive statistics regarding pri-
mary study variables were reported. Preliminary analyses 
were conducted prior to evaluating bivariate associations 
in the full sample to consider whether the strength of these 
associations differed among (1) children whose cognitive 
and adaptive scores fell within the intellectual disability 
range compared to those whose did not, and (2) children 
younger and older than 10 years of age. Subsequently, the 
associations between our five categories of risk factors 
(demographics, core autism symptoms, IQ and adaptive 
behavior, comorbid psychopathology, and medical concerns) 
with the youth suicidality dependent variables were evalu-
ated at the bivariate level using chi square for categorical 
predictors and point-biserial correlations for continuous 
predictors. Third, to balance parsimony and confounder-
control, only variables significantly associated with suicidal-
ity outcomes in bivariate analyses (p < .05) were evaluated 
using multiple regression. In particular, multinomial logis-
tic regression was utilized to examine the relative influence 
of each predictor separately within the five risk categories. 
Given the high percentage of missing data for some vari-
ables in the current study, missing data was not imputed to 
most conservatively evaluate these associations, and as such, 
sample size varied by regression analysis (n for each analysis 
reported in respective tables).
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Results

Descriptive Statistics

Regarding the frequency of children talking about killing 
themselves (CBCL critical item 91), parents reported this 
as very true for 0.8% of children (n = 4), somewhat true 
for 10.0% of children (n = 48), and not true for 89.2% of 
children (n = 429). Regarding the frequency of children 
‘deliberately harming self or attempting suicide’ (CBCL 
critical item 18), parents reported this as very true for 
2.3% of children (n = 11), somewhat true for 10.2% of chil-
dren (n = 49), and not true for 87.5% of children (n = 421). 
Given that these suicidality responses were non-normally 
distributed, the ‘very true’ and ‘somewhat true’ responses 
were combined such that outcomes were classified as 
either present or absent for substantive analyses (e.g., 
whether child had ever talked about killing themselves, 
10.8% of the sample; whether child had ever deliberately 
harmed self or attempted suicide, 12.5% of the sample).

Descriptive statistics regarding the remaining primary 
study variables are presented in Table 1. The average 
ADOS standardized severity (comparison) scores exceeded 
7, indicating that the sample presented with moderate-high 
levels of autism symptoms overall. Further, the average 
verbal (median = 89, range = 43–146) and performance 
(median = 92, range = 42–160) standard IQ scores were 
close to one standard deviation below the normative mean. 
The average Vineland adaptive behavior domain scores 
all fell close to two standard deviations below the norma-
tive mean. A significant portion of the sample (n = 84; 
17.5% of sample) had both Vineland Adaptive Behavior 
Composite and overall IQ scores less than 70, indicat-
ing that those youth fell within the intellectual disability 
range. Moreover, the standardized t-scores for the CBCL 
diagnostic scales indicate that the majority of the average 
scores for the sample were close to or exceeded at-risk 
cutoffs (t-scores > 60).

Before analyzing bivariate associations in the full 
sample, we considered whether correlations and/or chi 
square values between all risk factors with the two youth 
suicide-related outcomes varied among (1) youth whose 
adaptive behavior (Vineland total standard score less than 
70) and cognitive test scores (overall IQ standard score 
less than 70) fell within the intellectual disability range 
compared to those who did not fall within the intellectual 
disability, and (2) youth under 10 years of age compared to 
youth 10 years of age and older. To test whether bivariate 
associations significantly differed across youth with and 
without an ID classification and youth under and over 10, 
the Fisher’s r-to-z comparison was used for correlations 
(continuous predictors) and the Cochran-Mantel-Haenzel 

test of conditional independence was used for chi squares 
(dichotomous predictors). Given the high number of these 
tests, analyses were Bonferroni-corrected such that signifi-
cance was evaluated at the p < .001 level. None of these 
comparison analyses were significant, indicating that the 
strength of the associations between the risk factor vari-
ables and the suicide-related outcomes did not signifi-
cantly vary by intellectual disability (scores falling in the 
ID range or not) nor by age (children above or below 10). 
Therefore, analyses are conducted in the full sample in 
subsequent analyses to maximize power and replicability 
of our findings.

Demographics

Bivariate associations using chi square and point-biserial 
correlations between demographic factors with the two 
youth suicidality outcomes are presented in Table 2. Aver-
age parental education level and family income were signifi-
cantly intercorrelated (r (222) = .386, p < .001). For talking 
about suicide, child age was positively correlated whereas 
average parental education level was negatively correlated 
with the likelihood of the child talking about suicide. All 
other demographic factors, including child sex and race, 
family income, and parental employment status, were not 
significantly related to the child talking about suicide. Mul-
tinomial logistic regression was then used to examine the 
relative influence of child age and parental education on the 
likelihood of the child talking about suicide (see Table 3). 
Only parental education was significantly associated with 
child talking about suicide at the multivariate level, such that 
lower overall parental education predicted higher likelihood 
of the child talking about killing themselves. Odds ratios and 
associated p-values are presented in Table 3.

For the child engaging in deliberate self-harm or attempt-
ing suicide, only child age was significantly related at the 
bivariate level. In particular, older child age was associated 
with increased likelihood of the child engaging in deliberate 
self-harm or attempting suicide (see Table 2 for correlation, 
and Table 3 for odds ratio).

Core Autism Symptoms

Point-biserial correlations between core autism symptoms 
(from the ADOS and SCQ) with the youth suicidality out-
comes are presented in Table 2. For talking about suicide, 
both the social affect and RRB domain scores from the 
ADOS were negatively correlated with the child talking 
about killing themselves. In contrast, the SCQ RRB score 
was positively correlated, such that parental report of higher 
RRB symptoms was linked with increased likelihood of the 
child talking about suicide. Multinomial logistic regression 
was then used to examine the relative influence of ADOS 
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Table 2  Bivariate relations among risk factors and child suicidality outcomes

Talks about killing self Deliberately tries to kill or harms self

χ2 p χ2 p

Demographics: categorical
 Child female sex 0.03 .99 1.58 .24
 Child White/Caucasian race 0.91 .50 0.02 .99
 Employed outside home (first caregiver) 0.28 .64 2.07 .18
 Employed outside home (second caregiver) 0.41 .56 0.99 .33

Talks about killing self Deliberately tries to kill or harms self

r p r p

Demographics: continuous
 Child age in years .12** .007 .13** .006
 Family annual income − .10 .126 − .09 .174
 Average parental education level − .14* .023 − .08 .20

Core autism symptoms
 SCQ lifetime: reciprocal social interaction domain − .02 .70 .12* .01
 SCQ lifetime: communication domain − .03 .53 .06 .23
 SCQ lifetime: RRB domain .11* .029 .13* .011
 ADOS-2: social affect domain standardized score − .12* .014 − .02 .69
 ADOS-2: RRB domain standardized score − .13* .012 − .03 .57

IQ and adaptive behavior
 Verbal IQ .16** .001 − .10+ .052
 Performance (non-verbal) IQ .15** .003 − .08 .130
 Vineland communication domain standard score .10* .040 − .15** .002
 Vineland daily living skills standard score .04 .45 − .12* .014
 Vineland socialization standard score − .02 .785 − .18** < .001

CBCL diagnostic scale T-scores
 Affective  problemsa .29*** < .001 .21** < .001
 Anxiety problems .25*** < .001 .17** < .001
 Somatic problems .22*** < .001 .19*** < .001
 Attention deficit hyperactivity disorder problems .14** .002 .15** .001
 Oppositional defiant disorder problems .28*** < .001 .18*** < .001
 Conduct problems .29*** < .001 .25*** < .001

Talks about killing self Deliberately tries to kill or harms self

χ2 p χ2 p

Medical concerns: categorical
 Overweight 10.74** .003 7.33* .016
 Child taking medication 12.22*** .001 5.34* .03
 History of seizure 0.37 .67 0.56 .52
 History of head injury 1.26 .24 0.94 .38
 Frequent constipation 0.00 .99 3.00+ .09
 Problematic over-eating 3.06+ .09 15.34 < .001
 Vision difficulties 1.18 .30 2.70 .12
 Motor skills difficulties (gross/fine) 0.39/0.17 .54/.75 1.00/.42 .39/.55

Talks about killing self Deliberately tries to kill or harms self

r p r p

Medical concerns: continuous
 Pain level (0–5) .25* .017 .18+ .09

Bold values indicate significant predictors
All chi square analyses had 1 degree of freedom
+p < .10, *p < .05, **p < .01, ***p < .001
a Affective problems total score was adjusted to remove the suicidality items
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social affect scores, ADOS RRB scores, and SCQ RRB 
scores on the likelihood of the child talking about suicide 
(see Table 4). At the multivariate level, SCQ RRB scores 
were associated with increased likelihood of the child talk-
ing about killing themselves, whereas ADOS RRB scores 
were associated with decreased likelihood of the child talk-
ing about killing themselves (see Table 4 for odds ratios and 
p-values).

For the child engaging in deliberate self-harm or attempt-
ing suicide, only SCQ Reciprocal Social Interaction and 
SCQ RRB scores were significantly positively correlated 
with child deliberate self-harm or suicide attempts, whereas 
the ADOS scores were unrelated. Multinomial logistic 
regression was then used to examine the relative influence 
of the SCQ Social and RRB scores on the likelihood of the 
child engaging in deliberate self-harm or attempting suicide 
(see Table 4). At the multivariate level, neither predictor was 
significant although the association for SCQ RRB scores 
approached significance (p < .10) such that higher parental 
report of RRBs on the SCQ was associated with increased 
likelihood of child deliberate self-harm or suicide attempts.

IQ and Adaptive Behavior

Point-biserial correlations between IQ and adaptive behavior 
(from the Vineland) with the youth suicidality outcomes are 
presented in Table 2. For talking about suicide, verbal IQ, 
performance IQ, and Vineland Communication scores were 
positively correlated with the child talking about killing 
themselves. Multinomial logistic regression was then used 
to examine the relative influence of verbal IQ, performance 
IQ, and Vineland Communication scores on the likelihood 
of the child talking about suicide (see Table 5). At the mul-
tivariate level, only verbal IQ was associated with increased 
likelihood of the child talking about killing themselves (see 
Table 5 for odds ratios and p-values).

For the child engaging in deliberate self-harm or attempt-
ing suicide, the correlation for verbal IQ approached signifi-
cance wherein higher verbal IQ was negatively associated 
with child self-harm/suicide attempts (p < .10). All three 
of the Vineland adaptive behavior domains (Socialization, 
Communication, Daily Living Skills) were negatively cor-
related with child self-harm/suicide attempts. Multinomial 
logistic regression was then used to examine the relative 
influence of verbal IQ and the three Vineland domains on 
the likelihood of the child engaging in deliberate self-harm 
or attempting suicide (see Table 5). At the multivariate level, 
only Vineland Socialization was significantly related, with 
higher Socialization scores associated with decreased likeli-
hood of the child displaying self-harm/suicide attempts (see 
Table 5 for odds ratios and p-values).

Comorbid Psychopathology

Point-biserial correlations between the CBCL diagnostic 
total scores (Affective Problems, Anxiety Problems, Somatic 
Problems, ADHD Problems, ODD Problems, Conduct Prob-
lems) with the youth suicidality outcomes are presented in 
Table 2. Note that because the Affective Problems scale typi-
cally includes the two suicidality items which were used as 

Table 3  Multiple regression evaluating demographic factors in rela-
tion to youth suicidality outcomes

Bold values indicate significant predictors
OR odds ratio, CI confidence interval
—  Predictor was not included in model due to non-significant bivari-
ate association as depicted in Table 2

Predictor Talks about killing self
n = 271

Deliberately harms or 
tries to kill self
n = 477

OR (95% CI) p OR (95% CI) p

Child age 1.09 (0.98, 1.22) .100 1.12 (1.03, 1.22) .007
Average paren-

tal education
0.65 (0.45, 0.93) .020 — —

Table 4  Multiple regression 
analyses examining association 
between core autism symptoms 
with youth suicidality outcomes

Bold values indicate significant predictors
OR odds ratio, CI confidence interval, ADOS autism diagnostic observation schedule, SCQ social commu-
nication questionnaire, RRB restricted and repetitive behaviors
— Predictor was not included in model due to non-significant bivariate association as depicted in Table 2

Predictor Talks about killing self
n = 334

Deliberately harms or tries 
to kill self
n = 394

OR (95% CI) p OR (95% CI) p

ADOS social affect domain 0.91 (0.77, 1.08) .280 — —
ADOS RRB domain 0.86 (0.75, 0.98) .025 — —
SCQ RRB 1.20 (1.02, 1.42) .035 1.15 (0.98, 1.36) .088
SCQ reciprocal social interaction — — 1.06 (0.97, 1.16) .176
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our dependent variables, these analyses used an adjusted 
version of the Affective Problems scale with those two items 
removed and unmodified total scores for all other scales. All 
of the diagnostic scales were significantly and positively cor-
related with both of the suicidality outcomes.

Multinomial logistic regression was then used to examine 
the relative influence of all CBCL diagnostic total scores on 
the likelihood of the child talking about suicide, and on the 
child engaging in deliberate self-harm or attempting sui-
cide (see Table 6). For the child talking about suicide, both 
affective problems and conduct problems were associated 
with increased likelihood of the child talking about killing 
themselves (see Table 6 for odds ratios and p-values). For 
child self harm/suicide attempts, only conduct problems 
were associated with increased risk (see Table 6 for odds 
ratios and p-values).

Comorbid Medical Concerns

Bivariate associations using chi square and point-biserial 
correlations between comorbid medical concerns with the 
two youth suicidality outcomes are presented in Table 2. 
For the child talking about suicide, pain was significantly 
correlated with increased likelihood of the child talking 
about suicide. Given the low sample size available for the 
pain measure (N = 89), pain was not considered in addi-
tional multivariable analyses. Medication use was signifi-
cantly associated with increased likelihood of child talking 
about killing themselves. Among children not on medica-
tion, 6.0% of youth had talked about suicide. For children 
on medication, 16.2% of youth had talked about suicide. 
Being overweight was also significantly associated with 
increased likelihood, with 29.0% of overweight youth hav-
ing talked about suicide compared to 7.6% among youth 
who were not overweight. The association between signifi-
cant over-eating and talking about suicide trended towards 
significance (p < .10). Among children with significant 
overeating, 16.9% had talked about killing themselves 

compared to 9.7% among children without this medical 
concern. Using multinomial logistic regression to examine 
the relative influence of both medication status and being 
overweight on the child talking about suicide, both vari-
ables were significantly associated with increased risk (see 
Table 7). In particular, children on medication were nearly 
three times more likely to have talked about killing them-
selves, and children who were overweight were nearly five 
times more likely to have talked about killing themselves 
(see Table 7 for odds ratios and p-values).

For the child engaging in deliberate self-harm or 
attempting suicide, overweight, medication use and prob-
lematic over-eating were each significantly associated with 
child self-harm/suicide attempts (see Table 2). Among 
children taking medication, 16.7% displayed self-harm/
suicide attempts compared to 9.4% among children not on 

Table 5  Multiple regression 
analyses examining association 
between IQ and adaptive 
behavior with youth suicidality 
outcomes

Bold values indicate significant predictors
OR odds ratio, CI confidence interval, IQ intelligence quotient
—  Predictor was not included in model due to non-significant bivariate association as depicted in Table 2

Predictor Talks about killing self
n = 361

Deliberately harms or tries to 
kill self
n = 362

OR (95% CI) p OR (95% CI) p

Verbal IQ 1.03 (1.00, 1.05) .028 1.00 (0.98, 1.01) .730
Performance IQ 1.01 (0.99, 1.03) .619 — —
Vineland communication 0.98 (0.95, 1.01) .208 0.99 (0.95, 1.03) .605
Vineland daily living skills — — 1.03 (0.99, 1.07) .187
Vineland socialization — — 0.96 (0.92, 0.99) .020

Table 6  Multiple regression analyses examining association between 
CBCL diagnostic scales and youth suicidality outcomes

Bold values indicate significant predictors
OR odds ratio, CI confidence interval, CBCL child behavior check-
list, ADHD attention deficit hyperactivity disorder, ODD oppositional 
defiant disorders
— Predictor was not included in model due to non-significant bivari-
ate association as depicted in Table 2
a Affective problems total score was adjusted to remove the suicidality 
items

CBCL diagnostic 
scale total score

Talks about killing self
n = 474

Deliberately harms or 
tries to kill self
n = 474

OR (95% CI) p OR (95% CI) p

Affective  problemsa 1.14 (1.03, 1.27) .010 1.09 (0.99, 1.20) .081
Anxiety problems 1.11 (0.98, 1.25) .100 1.05 (0.94, 1.18) .371
Somatic problems 1.09 (0.95, 1.24) .216 1.08 (0.96, 1.22) .211
ADHD problems 0.89 (0.78, 1.01) .062 1.00 (0.90, 1.13) .952
ODD problems 1.18 (0.99, 1.41) .072 0.95 (0.81, 1.12) .565
Conduct problems 1.10 (1.01, 1.19) .031 1.13 (1.04, 1.23) .003



 Journal of Autism and Developmental Disorders

1 3

medication. Among overweight children, 29.0% displayed 
self-harm/suicide attempts compared to 10.1% among 
children who were not overweight. Among children with 
problematic over-eating, 27.7% displayed self-harm/sui-
cide attempts compared to 10.2% among children without 
this medical concern. Further, the association between 
problems with constipation and self-harm/suicide attempts 
trended towards significance (p < .10). Among children 
with significant constipation concerns, 17.3% displayed 
self-harm/suicide attempts compared to 11.2% among 
children without constipation endorsed as a significant 
medical concern. Using multinomial logistic regression 
to examine the relative influence of overweight status, 
medication status, and significant over-eating on the child 
self-harm/suicide attempts, only overweight status was a 
significant predictor (see Table 7). In particular, children 
who were overweight were nearly four times more likely 
to have engaged in deliberate self-harm/attempted suicide 
(see Table 7 for odds ratios and p-values).

Discussion

The results of the current investigation directly advance our 
understanding of youth suicidality in ASD in several critical 
ways. First, we identified factors across multiple domains 
that are associated with increased risk for suicide-related 
behaviors among autistic youth. Second, we show that dis-
tinct types of suicide-related behaviors (e.g., talking about 
killing oneself, versus engaging in deliberate self-harm/sui-
cide attempts) have distinct correlates, emphasizing the need 
for multi-modal assessment of suicidality.

Factors Associated with Risk for Suicide‑Related 
Behaviors

Regarding demographic factors, increasing child age and 
lower parental education were associated with increased 
risk of a history of talking about killing oneself. When 

considered together, only lower parental education signifi-
cantly related to increased risk for talking about suicide. 
This suggests that autistic children from families with lower 
levels of parental education are at heightened risk for sui-
cidal ideation, and emphasizes the need for future research to 
consider both why this is the case as well as how intervention 
services can be developed and disseminated to adequately 
serve families from diverse backgrounds that may expe-
rience more barriers to accessing healthcare. In contrast, 
only child age was associated with engaging in deliber-
ate self-harm/attempting suicide, such that older children 
were more likely to have shown these suicidal behaviors. 
Consistent with past research with autistic youth (Mayes 
et al. 2013), this suggests that risk for suicidal behaviors 
may increase across childhood into adolescence, perhaps 
due to the increasing social demands autistic children may 
face with age. It is also important to note that advancing 
age predicts increased likelihood of suicidality in the non-
autistic population as well (Karch et al. 2009), suggesting 
that this association is observed in autistic and non-autistic 
youth. Further longitudinal research is necessary to clarify 
the developmental course of suicidality in autism.

Core autism symptoms demonstrated differential patterns 
of relations with suicidality outcomes. For talking about sui-
cide, ADOS RRB scores were significantly negatively asso-
ciated with risk for the child talking about suicide, whereas 
the SCQ RRB scores were significantly positively associ-
ated with risk at the multivariate level. Interestingly, this 
finding demonstrates that the association between autism 
symptom severity and suicidality depends on the method 
used to assess autism symptoms. One possible interpretation 
is that the ADOS reflects more severe and/or obvious RRBs 
that can be detected in a brief observation period. In other 
words, RRBs on the ADOS may reflect true symptom sever-
ity; as such, children with more RRBs may be less likely to 
talk about suicide due to more severe difficulties that inter-
fere with communication. In contrast, parent report on the 
lifetime SCQ may reflect parental perception of a broader 
range of concerning behaviors, such that parents who report 
a number of concerning behaviors on the SCQ are also more 

Table 7  Multiple regression 
analyses examining association 
between medical problems and 
youth suicidality outcomes

Bold values indicate significant predictors
OR odds ratio, CI confidence interval
—  Predictor was not included in model due to non-significant bivariate association as depicted in Table 2

Medical problem variable Talks about killing self
n = 150

Deliberately harms or tries to 
kill self
n = 149

OR (95% CI) p OR (95% CI) p

Overweight 4.91 (1.71, 14.14) .003 3.72 (1.32, 10.53) .013
Medication 3.96 (1.06, 14.76) .041 2.42 (0.82, 7.14) .111
Significant over-eating — — 0.77 (0.18, 3.33) .729
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likely to endorse concerning behaviors such as suicidality on 
the CBCL. However, this interpretation is speculative, and 
underscores the need for future research to consider autism 
symptoms assessed via multiple methods.

Regarding IQ and adaptive behavior, the two suicidality 
outcomes demonstrated distinct clinical correlates. Verbal 
IQ was significantly and positively correlated with the child 
talking about suicide, but was negatively correlated at the 
trend-level with the child engaging in deliberate self-harm/
attempting suicide. At the multivariable level, only verbal IQ 
was associated with talking about suicide, with higher verbal 
abilities associated with increased risk for talking about sui-
cide. This extends prior work which has failed to find asso-
ciations between IQ and suicidality among youth (Horowitz 
et al. 2018; Mayes et al. 2013). In contrast, only the Vineland 
socialization domain score was associated with the child 
engaging in deliberate self-harm/attempting suicide at the 
multivariable level, with increasing levels of socialization 
adaptive behavior skills predicting decreased risk, perhaps 
because higher socialization skills serve as protective fac-
tors against suicidality (e.g., increased social support). These 
contrasting patterns of correlates suggest that it is critical to 
evaluate multiple facets of suicidality. Whereas talking about 
suicide is more likely as verbal IQ increases, engaging in 
behaviors related to suicide appears more related to adaptive 
social behavior than cognitive ability.

All of the psychopathology diagnostic scale scores, 
including problems associated with depression (affective 
scale), anxiety, somatic symptoms, ADHD, oppositional 
defiant disorder, and conduct disorder, were correlated with 
both of the suicidality outcomes. However, when consid-
ering all of these factors together, the affective problems 
scale, involving depressive symptoms such as lack of energy 
or pleasure, crying, feeling worthless or guilty, fatigue, 
and sadness, was uniquely associated with increased risk 
for the child talking about suicide. The conduct problems 
scale, involving problematic symptoms and behaviors such 
as meanness, stealing, swearing, breaking rules, fighting, 
destroying items, and lying, was positively associated with 
increased risk of both suicidality outcomes. These findings 
extend prior work supporting that depression is a consist-
ent predictor of suicidality in ASD (Hedley and Uljarević 
2018; Segers and Rawana 2014), as well as research within 
non-ASD samples showing that conduct and externalizing 
problems also relate to youth suicide (e.g., Vander Stoep 
et al. 2011).

Of the medical concerns, child medication status was sig-
nificantly associated with increased likelihood of the child 
talking about suicide, an association that may reflect that 
children taking medication likely have more severe comor-
bid psychiatric and/or medical difficulties (Mayes et al. 
2013). Our analyses also showed that being overweight was 
linked with the child talking about suicide and engaging in 

deliberate self-harm/suicide attempts. For example, children 
who were classified as being overweight according to their 
body mass index were nearly five times more likely to have 
had talked about killing themselves, and nearly four times 
more likely to have deliberately self-harmed or attempted 
suicide. This association underscores the importance of con-
sidering how physical health concerns such as being over-
weight relate to suicidal behavior given the high prevalence 
of medical comorbidities in autistic youth (McElhanon et al. 
2014), including heightened prevalence of unhealthy weight 
(Hill et al. 2015).

Moreover, pain ratings were significantly correlated with 
the likelihood of the child talking about suicide, although 
the correlation with the child engaging in self-harm/suicide 
attempts only trended towards significance. This finding 
should be interpreted with caution given the low sample 
size with data available for the pain measure. Nonetheless, 
detecting this association suggests that pain, which has been 
identified as a predictor of suicidality in adults within the 
broader general population (Calati et al. 2015), may also be 
a risk factor for suicidality in autism. Future research should 
consider how pain experiences relate to suicidality in autism, 
especially given the high rates of pain among autistic indi-
viduals (Moore 2015).

Limitations and Future Directions

Although the present study identified correlates of suici-
dality using a large sample of autistic youth, a number of 
limitations should be addressed in future work. First, our 
measure of suicidality involved two critical items from 
the CBCL, including whether the child talked about kill-
ing themselves or engaged in “deliberate self-harm or 
attempted suicide”. These items have been validated for 
use as measures of suicidality in youth (Aitken et al. 2016; 
Van Meter et al. 2018). Nonetheless, the latter item was 
particularly problematic given that it contained two poten-
tial behaviors, thus preventing us from isolating whether 
parents intended one or the other. Although critical items 
from established measures were also used in this way 
in prior studies on suicidality in autism (e.g., Horowitz 
et al. 2018; Mayes et al. 2013) given the lack of validated 
measures of suicidality for autistic youth, future research 
with well-validated assessment of suicidality is a critical 
step for future research (Cassidy et al. 2018). Moreover, 
these critical items involved parental report of suicidal-
ity. Considering child self-report of suicidality is also an 
urgent research priority, because parent and child reports 
of suicidal behaviors may show low agreement (Storch 
et al. 2013). Despite the limitations of the current meas-
ure of suicidality, the current analyses provide essential 
data regarding correlates of suicidal outcomes to guide 
future work as research develops on the construction and 
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dissemination of empirically-validated assessment tools 
for measuring suicide risk in autistic youth.

Although our preliminary analyses did not find differ-
ences in the strength of associations between risk factors and 
suicide-related behaviors by intellectual disability status, it 
is essential for future higher-powered research to examine 
whether results generalize to youth with intellectual dis-
ability, given the systematic exclusion of minimally verbal 
individuals with intellectual difficulties from autism research 
(Russell et al. 2019). In addition, the current study was 
cross-sectional, which precluded us from identifying clinical 
correlates of suicide-related behaviors as true risk factors. 
Longitudinal assessment of suicidality behavior is neces-
sary for mapping the developmental course of suicide risk 
across the lifespan in ASD. Moreover, we had significant 
amounts of missing data and limited information regarding 
demographic characteristics and medical concerns, both of 
which were assessed using parent checklists that were part 
of the POND study protocol. Thus, our analyses involving 
SES/parent education and the overweight and pain variables, 
in particular, should be regarded as exploratory and require 
future replication. We also did not have information regard-
ing traumatic stress exposure. Given the high rates of trau-
matic experiences such as maltreatment in autism (McDon-
nell et al. 2019) and prior studies linking posttraumatic stress 
with suicidality among autistic individuals (Mandell et al. 
2005), future research on the overlap between PTSD and 
suicidality in autism is essential. Finally, our study did not 
include assessment of non-suicidal self injury, a dangerous 
behavior that potentiates risk for suicide in the general popu-
lation (Ribeiro et al. 2016). While there is a body of work 
regarding self-harm in autistic youth, this research has pri-
marily focused on self-injury resulting from restricted and 
repetitive behaviors, such as head-banging or hair pulling 
(e.g., Duerden et al. 2012; Soke et al. 2016).

In conclusion, the current study identifies how factors 
across several domains correlate with risk for suicide-related 
behaviors in autistic youth. These results could be used to 
inform suicide assessment and management approaches, 
pending replication of our findings. More broadly, the cur-
rent investigation underscores the urgent need to develop 
services to mitigate suicide risk among autistic youth, a pop-
ulation for which empirically-based assessment, prevention, 
and intervention strategies for suicide are sorely needed.
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