UCSF

UC San Francisco Previously Published Works

Title

Parent-Reported Suicidal Ideation in Three Population-Based Samples of School-Aged
Korean Children With Autism Spectrum Disorder and Autism Spectrum Screening
Questionnaire Screen Positivity

Permalink
https://escholarship.org/uc/item/0z60995k

Journal
Archives of Suicide Research, 26(3)

ISSN
1381-1118

Authors

Bal, Vanessa H
Leventhal, Bennett L
Carter, Gregory

Publication Date
2022-07-03

DOI
10.1080/13811118.2020.1868367

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/0z60q95k
https://escholarship.org/uc/item/0z60q95k#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Arch Suicide Res. Author manuscript; available in PMC 2023 July 01.

-, HHS Public Access
«

Published in final edited form as:
Arch Suicide Res. 2022 ; 26(3): 1232-1249. doi:10.1080/13811118.2020.1868367.

Parent-reported suicidal ideation in three population-based
samples of school-aged Korean children with Autism Spectrum
Disorder and Autism Spectrum Screening Questionnaire Screen
Positivity

Vanessa H. Bal, PhD?, Bennett L. Leventhal, MD?, Gregory Carter, MBBS, FRANZCP3, Cert
Child, Psych., PhD3, Hosanna Kim, MD2, Yun-Joo Koh, PhD#, Mina Ha, MD, PhD®, Ho-Jang
Kwon, MD, PhD®, Patricia Hong, BA2, Young Shin Kim, MD, PhD, MPH?

1Graduate School of Applied and Professional Psychology, Rutgers University - New Brunswick,
NJ, USA

2UCSF Center for ASD & NDDs, Department of Psychiatry, University of California San Francisco,
San Francisco, CA, USA

SCentre for Brain and Mental Health Research, Faculty of Health and Medicine, University of
Newcastle, NSW, Australia

4Korea Institute for Children’s Social Development, Seoul, South Korea

SDepartment of Preventive Medicine, Dankook University College of Medicine, Cheonan, South
Korea

Abstract

Objectives: Higher prevalence of suicidality has been reported in individuals with ASD.
This study aimed to: 1) Estimate the prevalence of suicidal ideation (SI) in epidemiologically-
ascertained, population-based, samples of children with ASD or Autism Spectrum Screening
Questionnaire (ASSQ) Screen Positivity (ASP); 2) Determine whether ASD/ASP is an
independent risk factor for Sl, controlling for known Sl risk factors; and, 3) Develop an
explanatory model for Sl in children with ASD/ASP.

Methods: Participants came from three epidemiologically-ascertained samples of school-aged
Korean children (n=14,423; 3,702; 4,837). ASSQ=14 was the cut-off for ASP. A subsample (n=86)
was confirmed to have ASD. Sl was based on parents’ endorsement of items on the Behavioral
Assessment System for Children-2-Parent Report Scale-Children. Logistic regressions were used
to assess associations between SI and ASD/ASP, controlling for demographics, peer victimization,
behavior problems, and depression. To develop an explanatory model for SI within ASD/ASP,

the associations between Sl and child characteristics (comorbid conditions, ASD symptoms, 1Q,
adaptive function) were tested.
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Results: Sl was higher in children with ASD (14%) and ASP (16.6-27.4%) than ASSQ Screen
Negative (ASN) peers (3.4-6.9%). ASD/ASP was strongly predictive of SI (ORs: 2.87-5.67), after
controlling for known S risk factors compared to ASN. Within the ASD and ASP groups, anxiety
was the strongest predictor of SI.

Conclusions: Sl prevalence was higher in non-clinical samples of children with ASD and ASP,
relative to ASN peers. These results underscore the need for routine screening for Sl in children
with ASD and social difficulties, particularly those with high anxiety.

ASD; ASP; Suicidality; Anxiety; Epidemiological Sample

Comorbid psychiatric symptoms and disorders are highly prevalent in individuals with
Autism Spectrum Disorder (ASD), a common childhood-onset neurodevelopmental disorder
(NDD) characterized by deficits in social communication and interaction, along with
restricted, repetitive patterns of behavior, interests, or activities (APA, 2013). Studies also
indicate increased suicidality (suicidal ideations [S1] and/or suicidal behaviors [SB]) in
individuals with ASD or autism traits (Zahid & Upthegrove et al., 2017; Oliphant et al.,
2020).

Clinical samples have been largely used to study the prevalence and risks associated with
suicidality in individuals with ASD. Clinical samples include: 1) Individuals recruited to
studies based on having ASD (i.e., already diagnosed with ASD and/or receiving ASD
services); 2) Ascertained from clinical settings (e.g., those referred to a clinic for diagnosis
and/or treatment). While convenient and efficient, clinical samples are likely biased for
symptom severity, comorbidity, impairment, and accessibility to services (Gerhard, 2008);
this limits generalizability of study findings. Non-clinical samples, on the other hand, are
drawn from all individuals in the community/general population; they are not ascertained
based on presence of ASD symptoms. Non-clinical samples are harder to ascertain because
it requires screening and assessing large numbers of broadly representative members of the
community. Nonetheless, inclusion of both clinical and non-clinical ASD research samples
is critical to determining non-biased estimates of etiological and risk factors of ASD.

Studies using national databases demonstrated that adolescents and/or young adults with
ICD ASD diagnosis had higher rates of completed suicide (0.31%) compared to those
without ASD (0.04%) (Hirvikoski et al., 2016). Additionally, statewide US surveillance data
showed higher suicide rates in individuals with ASD (0.17%) compared to those without
ASD (0.11%) (Kirby et al., 2019).

Recent studies in population-based ASD populations suggested that both an ASD diagnosis
and scores on ASD screeners (possibly reflecting “autism traits” or social-communicative
difficulties) may be independent risk factors for suicidality in ASD. For example, among
5,031, 16-year olds, social communication impairment was significantly associated with Sl
and SB: 32% of this observed association was explained by depressive symptoms at the age
of 12 (Culpin et al., 2018). In another study of 4,816, 8-14-year-olds in a Taiwanese samples
(response rate=50%), increased risk for suicidality was associated with elevated scores on
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the Social Responsiveness Scale (SRS). Anxiety/depression fully explained the observed
SB-SRS assocations, whereas it partially explained the observed SI-SRS association (Chen
et al., 2020). Similarly, self-reported autistic traits have been associated with suicidality in
both non-clinical (Pelton & Cassidy, 2017; Cassidy et al., 2019) and clinical samples of
adults with SB (Richards et al., 2019).

A systematic review of 4 studies in children and young adults with ASD reported a
prevalence for SB ranging 7-42%, with depression and history of abuse as risk factors
(Hannon & Taylor, 2013), however, small sample size and unverified ASD diagnoses

were limitations. A second review of 10 studies (3 overlapping with the 2013 review)
reported a prevalence of “suicidality” ranging 10.7-50% (Segers & Rawana, 2014), and
identified depression, peer victimization, behavior problems, Black/Hispanic race, male,
lower socioeconomic status (SES), and lower educational level as risk factors. Implications
of this review are hampered by the absence of appropriate comparison groups and the
limited use of validated measures for both diagnosing ASD and assessing suicidality (Segers
& Rawana, 2014). A third review of 12 studies (9 overlapping with previous reviews) (Richa
et al., 2014) reported similar risk factors (e.g., psychiatric comorbidity, victimization, or
bullying), however, the authors concluded that there were not yet sufficient empirical data

to conclude whether the presence of ASD increases the risk for suicidality, over and above
the risk associated with comorbid psychiatric disorders (Richa et al., 2014). The most recent
review of 13 studies (8 overlapping with previous reviews), including one population-based
study of adolescents, reported SB ranging from 1-35%, while SI was found in up to 66%

for individuals with ASD; it identified a history of self-harm, depression and male as risk
factors for suicidality (Hedley & Uljarevi¢, 2018). In a 2020 follow-up study (7 to 11 years),
9.6% of children with ASD reported SI, and 14.6% endorsed SB. While both behaviors were
associated with adaptive functioning, ASD symptoms and externalizing behaviors at age 7
were associated with Sl and SB, respectively (Hunsche et al., 2020).

In several studies investigating risk factors for suicidality in adults with ASD, ASD
diagnosis and/or self-reported autistic traits posed independent risk. Non-suicidal self-injury,
employment, and mental health problems were significantly more prevalent in ASD
populations with suicidality compared to the non-ASD population with suicidality (Cassidy
et al., 2018). Additionally, significantly higher suicidality, depressive and manic symptoms
were reported in both individuals with ASD and autism traits, compared to healthy controls
(Dell’Osso et al., 2019).

Previous studies of suicidality in ASD populations are methodologically limited as they
were based largely on clinically-ascertained populations that are likely to have sampling
bias(Gerhard, 2008). This makes it difficult to determine the extent to which increased risk
of suicidality is attributable to ASD or comorbid psychiatric disorder (Richa et al., 2014).
Even in studies that utilized national databases or registries (Chen et al., 2017; Hirvikoski
et al., 2016; Kirby et al., 2019), the ASD diagnoses were only made by clinicians when
patients came to hospitals seeking help, making them vulnerable to the same sampling bias.
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Using three epidemiologically-ascertained, non-clinical samples of Korean school-aged
children, we aim to:

1) Estimate prevalence of parent-reported Sl over the past several months in children
diagnosed with ASD and classified as Autism Spectrum Screening Questionaire (ASSQ)
Screen-Positive (ASP);

2) Determine whether ASD/ASP is an independent risk factor for Sl, controlling for known
Sl risk factors (age, sex, SES, peer victimization, behavior problems, and depression); and,

3) Develop the best explanatory multivariable model (including risk or protective factors) for
Sl in children with ASD/ASP.

Participants were drawn from three population-based, epidemiologically-ascertained, Korean
samples (Figure 1).

1. Korean Prevalence (KP) Sample

Data were collected from all 7-12 years-old children attending elementary
schools in the metropolitan Seoul, South Korea during 2006-2009. Of the 22
schools in the target area, 16 schools participated (n=22,382; 73% participation).
There were no significant differences in demographic characteristics between
participating and nonparticipating schools. Parents completed screening
questionnaires about their children, including: the ASSQ and the Behavior
Assessment System for Children, Second Edition, Parent Rating Scales-Child
(BASC-2 PRS-C (Reynolds & Kamphaus, 2004)). Teachers also completed

the ASSQ. Children from regular schools with a teacher-rated ASSQ =10

and/or parent-rated ASSQ =14 were considered “screen-positive” for ASD.
Screen-positive children whose parents provided consent were assessed using
the Autism Diagnostic Interview-Revised (ADI-R) (Rutter, Le Couteur, &

Lord, 2003), Autism Diagnostic Observation Schedule (ADOS) (Lord, Rutter,
DiLavore, & Risi, 1999), and a cognitive test. Detailed case identification
processes, validity, and reliability of best estimate diagnoses have been described
previously (Kim et al., 2011; Kim et al., 2014). The ASSQ, ADOS, and ADI-R
have been reported to have adequate psychometric properties in Korean children,
consistent with those reported in US children (Kim et al., 2016; Yim, 2012).

The KP sample was further divided into three groups:

a. KP-ASD: 86 screen-positive children who completed a diagnostic
evaluation and received a DSM-5 clinical diagnosis of ASD

b. KP-ASP: 864 children who were screen-positive on parental ASSQ
report but did not participate in diagnostic evaluation for a variety
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of reasons (declined to participate in diagnostic assessment, was not
sampled for diagnostic evaluation, not reachable, etc)

c. KP-ASSQ Screen Negativity (ASN): 13,473 children with ASSQ <14.
Note, because the diagnostic status of children in the KP-ASP/ASN
groups were not known, we refer to these children as having ASP or
ASN, rather than assuming a diagnosis of ASD.

2. Children’s Health and Environment Research Study (CHEER) Sample

A prospective cohort study of 3,804 school-aged children recruited from 10
cities in South Korea, has been established to study the impact of environmental
exposure on children’s health outcomes. Children with parent-completed
BASC-2-PRS-C and ASSQ were selected for this study (n=3,702) and divided
into two groups: ASP (n=223) vs. ASN (n=3,479).

3. Sooncheon Sample

An epidemiological sample of 4,892 children was recruited from 40

elementary schools in Sooncheon, South Korea to study environmental risks on
developmental psychopathology. Children with parent-completed BASC-2-PRS-
C and ASSQ (n=4,837) were selected for this study and divided into two groups:
ASP (n=205) vs. ASN (n=4,632).

All studies were approved by the Yale and Dankook University Institutional Review Boards;
informed consents were obtained from the parents of all children.

1. BASC-2-PRS-C

It (Reynolds & Kamphaus, 2004) is a 160-item, parent questionnaire used to
assess problems and adaptive behaviors to inform psychiatric diagnoses. For
each item, parents rate their child’s behavior in the past several months on a
4-point scale. The BASC-2-PRS-C was used to generate the dependent variables
for Sl and predictors as described below. The BASC-2-PRS-C was previously
validated for use in Korean populations (Song et al., 2017).

a. SI (Primary Outcome): For all three populations, SI was based on
parental ratings of two BASC-2 items: item 92 “/ want to die”’ or “/
wish I were dead””and item 138 “/ want to kill myself.” Children
whose parents answered “never” for both items were classified as not
having SI, whereas children whose mothers endorsed “sometimes,”
“often,” or “almost always” for either item were classified as having
parent-reported Sl.

b. Peer victimization: Two BASC-2-PRS-C items were used to reflect
possible peer victimization: item 18 “Complains about being teased”
and item 53 “/s chosen last by other children for games.” Peer
victimization (i.e., endorsed as “sometimes,” “often” or “almost
always”) was considered present if a parent endorsed either item.

Arch Suicide Res. Author manuscript; available in PMC 2023 July 01.
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c. Co-occurring behavioral/emotional problems and adaptive behavior:
BASC-2-PRS-C clinical scales were used to assess the presence of
co-occurring behavioral/emotional problems. Behavior problems (i.e.,
Aggression and Conduct Problem) and Depression were considered
as known Sl-risk factors. Children were grouped based on T-scores
for each scale: at-risk or clinically significant (T=60) or no concerns
(T<60). To avoid circularity, the Depression scale was computed
without items 18, 92, and 138, leaving 11 remaining items. Raw
Depression scores ranged from 0-27 (highest possible 33), with
a median of 3. Because this calculation precluded the use of T-
scores for the Depression scale, median-split groups were created
(=4). Clinical and adaptive scales were used: T-scores =60 were
considered “at-risk” on the clinical scales (Hyperactivity, Anxiety,
Somatization, Atypicality, Withdrawal, Attention Problems), while T-
scores <40 (Adaptability, Social Skills, Leadership, and Functional
Communication) were considered “at-risk” for the adaptive scales.

2. Demographics

Child age (divided at the median for each sample), sex and parent education level
(maternal and paternal considered separately as >12 vs. <12 years; a proxy for
SES) were included in the demographics.

3. ASD symptoms

The ASSQ is a 27-item questionnaire, designed as a screening instrument for
Asperger’s syndrome and “high functioning” ASD in individuals with 1Q>50;
each item is rated on a 3-point scale. ASSQ scores = 14 (ASP) have shown
76-91% sensitivity (Ehlers et al., 1999).

4. 10

Verbal 1Q (Korean WISC-I11) or Nonverbal 1Q (Korean WISC-I111 or Leiter
International Performance Scale-Revised) <70 was defined as Intellectual
Disability (ID).

Statistical Analyses

Aim 1.—Descriptive and Chi-Square statistics were used to examine the association
between Sl and ASD (relative to KP-ASN in KP sample) and ASP (ASP vs. ASN in KP,
CHEER, and Sooncheon samples).

Aim 2.—To maximize analytic capacity in the modestly sized KP-ASD sample and avoid
collinearity among behavioral and ASD measures, a series of sequential logistic regressions
were used to assess whether ASD was an independent risk factor for Sl in the KP Sample.
Unadjusted odds ratios (OR) were computed to assess the risk of Sl for the KP-ASD group
relative to the KP-ASN group. Next, in our first set of analytic models, known SI risk
factors (peer victimization, behavior problems [BASC Conduct Problems and Aggression
T>=70) and depression [BASC Raw >=4]), along with demographic covariates (age, sex,

Arch Suicide Res. Author manuscript; available in PMC 2023 July 01.
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maternal and paternal education), were entered individually and the adjusted OR for ASD
was reported for each risk factor. All variables for which an ASD diagnosis remained
significant were then entered into a final model to test ASD as a risk factor for Sl in the KP
sample. A second set of models was constructed to test ASP as a risk factor for Sl in the
KP, CHEER, and Sooncheon cohorts. These models first included risk factors significant in
the KP-ASD group for direct comparison to the model testing ASD in the KP sample. In
the third model, behavior problems were added to existing covariates in the second model.
Finally, in a fourth model, SES (not available for the KP-ASN group) was also entered to
assess whether ASP remained as an independent predictor of Sl, controlling for all known
Sl-risk factors in CHEER and Sooncheon samples.

Aim 3.—Chi-square analyses were used to explore associations between SI and known
risk factors, as well as additional child characteristics that may serve as risk/protective
factors within the KP-ASD group. Where cell sizes <5, the p-value for Fisher’s Exact

Test is also reported. Comorbid behavioral/emotional problems (BASC Clinical Scales:
hyperactivity, depression, anxiety, aggression, conduct problems, somatization, attention
problems, withdrawal, and atypicality), 1Q (verbal or non-verbal 1Q>70) and adaptive
behaviors (BASC Adaptive Scales: adaptability, communication skills, social skills, and
leadership) were tested individually in the KP-ASD group due to small sample size limiting
power to test multiple predictors at once. Because these analyses were exploratory, factors
significant at p<.05, without correction for multiple comparisons, are reported. Factors
associated with SI within KP-ASD were then included in a logistic regression predicting S|
in the larger KP, CHEER, and Sooncheon ASP groups.

Aim 1: Prevalence of parent-reported Sl in the ASD and ASP groups

Sl prevalence over recent months in children with ASD was 14%, and were 16.6-27.4%

in ASP (Table 2). SI was significantly associated with group membership of ASD and
ASP in the KP sample (X2=295.65, p<.001). A posthoc 2x2 comparison indicated that SI
prevalence was not significantly different for the ASD vs. ASP group (X2:1.71, p=.19). Sl
was associated with ASP in both CHEER (y2=117.40, p<.001) and Sooncheon samples
(X2=88.65, p<.001). ASD and ASP groups (KP, CHEER, Sooncheon) had higher Sl
prevalence compared to the ASN groups.

Aim 2: Is ASD/ASP an independent risk factor for SI?

In the KP sample, ASD children had significantly increased OR for SI compared to ASN
children. ASD diagnosis remained a significant Sl-risk factor in separate bivariate models
controlling for demographics and peer victimization, as well as the final model that included
both sets of predictors (Table 3).

In all three samples, ASP children had increased OR for Sl, which remained a significant
Sl-risk factor after controlling for demographics and peer victimization in Model 1 and in
subsequent models that added additional known Sl risks to the prior models: addition of
depression to Model 1 (Model 2), behavior problems to Model 2 (Model 3) and SES to

Arch Suicide Res. Author manuscript; available in PMC 2023 July 01.
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Model 3 (Model 4: a final model). While depression and behavioral problems decreased the
magnitude of ORs of ASP in these subsequent models, ASP has remained as a significant
risk factor for Sl in all three cohorts in Model 4.

Aim 3: Explanatory model for Sl for children with ASD and ASP

Within the KP-ASD group, SI was significantly associated only with the level of

anxiety (x2=4.72, p=.03; Fisher’s exact test, p=.05) and hyperactivity (y2=5.37, p=.02;
Fisher’s exact test, p=.03); SI was only marginally associated with the level of functional
communication (x?=3.25, p=.07). All three factors were significant when entered into a
model predicting SI (Table 4). While elevated anxiety and poor functional communication
were associated with increased Sl risk, the small number of children with at-risk or
clinically significant levels of hyperactivity had lower OR for Sl. Depressive symptoms
were not statistically associated with Sl in the ASD group; though 16% of children with
BASC-2-PRS-C depression scores >3 (median score) had SI, compared to no children
with depression scores <3 (Fisher’s exact test, p=.35). Since a high proportion of children
with ASD had depression scores >3 (87.2%), we used a higher cut-off of 9 (the median
depression score for the ASD group) for depression, and depressive symptoms remained
non-significant. Of children with depression scores >9, 16.7% had SI compared to 12.2% of
children with depression scores <9. Other behavioral/emotional problems, ASD symptoms,
1Q, and adaptive behaviors were not significantly associated with Sl (data not shown).

Logistic regression was then used to determine whether anxiety, hyperactivity, and
functional communication were independent risk factors for SI in ASP in the KP, CHEER,
and Sooncheon samples (Table 4). In all three ASP samples, children with elevated anxiety
were at significantly higher risk for SI. Children with elevated hyperactivity were also at
higher risk for Sl in the KP Sample but in neither CHEER nor Sooncheon. Impairments in
functional communication were not a significant risk factor in any ASP populations.

Discussion

Sl prevalence in study participants (4-8.1%) is comparable to previous reports on 7-8-year-
old Korean children: 3.8% in 1%t graders (Min et al., 2012) and 4.53% in 7-year-olds (Shin et
al., 2009). In line with previous studies, Sl prevalence in our relatively young children with
ASD and ASP is lower than that reported in adults with ASD.

Suicidality in the KP and CHEER samples (6.3 and 8.1%, respectively) was slightly higher
than reports from the Soonechoen sample (4.0%). These differences might be related to age
and/or regional differences. The Sooncheon sample’s mean age was 8.8 years, closer to the
two previous Korean studies. Mean ages of KP and CHEER samples were older: 9.3 and
10.9 years, respectively (Table 1). SI is more prevalent in older children than in younger
children (Beautrais, 2001; Dervic et al., 2006; Kovess-Masfety et al., 2015; Soole et al.,
2015). Further, the CHEER sample was ascertained from throughout Korea, whereas the
KP and Sooncheon samples came from suburban areas, possibly contributing to differences
in Sl prevalence due to health care resources, stigma, and other factors differing between
suburban and rural areas (Cheong et al., 2012).

Arch Suicide Res. Author manuscript; available in PMC 2023 July 01.
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Prior studies in clinical populations identified several suicidality risk factors in individuals
with ASD that are similar to risk factors in individuals without ASD: being male, lower SES,
having a comorbid depression or behavior problems, and experiencing peer victimization
(Mayes et al., 2013). Being older has been associated with a higher risk for suicidality;
studies of children and adolescents appear to have a lower prevalence of suicidality than
samples of adults (Segers & Rawana, 2014).

We did not find associations between Sl and known risk factors, including age, sex, or
behavior problems in the KP-ASD group. This may be due to differences between our
study samples and those in the prior studies that used exclusively clinical samples with
higher symptom severity and comorbid ID. The KP-ASD group was epidemiologically
ascertained: the entire KP-ASD population attended regular education classes, and most
had an intellectual function in the average range. An alternative explanation is the small
KP-ASD sample size (N=86) that limited the statistical power. There was no association
between depression scores and Sl in the KP-ASD; this may be due to overall high
depression scores in the KP-ASD group.

Anxiety was our strongest predictor of SI, even more than depressive symptoms. Anxiety
also emerged as a correlate of Sl in previous studies (e.g., Mayes et al., 2013), though to

a lesser extent than depression. Symptoms of anxiety and depression are closely correlated
in children and adolescents (Brady & Kendall, 1992; Cummings et al., 2014), suggesting
anxiety could be a marker for depression: parents can detect symptoms of anxiety more
easily than symptoms of depression in children with ASD because anxiety may be more
overtly manifested (Kalvin et al., 2020). Additionally, the BASC Depression scale includes
many socially-focused items (e.g., the child seems lonely, complains about being teased

or not having friends): children with ASD may not communicate these things to parents,
leading to fewer endorsed depressive symptoms. On the other hand, in our KP-ASD sample,
anxiety-depression correlations were 0.46 (p<0.005), 0.64 (p=0.04) and 0.35 (p=0.26) in
no-ASD no-SI groups (n=13,443), no-ASD Sl group (n=894) and ASD SI group (n=12),
respectively. Given the low, non-significant correlation between depression and anxiety in
children with ASD and SI group, anxiety may be an independent risk factor for Sl in
children with ASD.

Hyperactivity was identified as a protective factor for Sl in the ASD sample but a risk factor
for the KP-ASP; it was not significant for the other two ASP groups. There was a higher
rate of hyperactivity in the ASD sample (80% with Hyperactivity T>60) vs. ASP (55%

with T>60). BASC-2-PRS-C hyperactivity scale is intended to capture impulsivity (e.g.,
interrupting or disrupting others, difficulty with self-control and turn-taking); however, these
behaviors may also be markers for ASD social difficulties.

Study strengths include: 1) The Sl prevalence was estimated from an epidemiologically-
ascertained, non-clinical sample; and 2) A wide range of risk factors within the ASD and
ASP groups were assessed.

Several limitations are acknowledged: 1) SI was assessed by two items on the BASC-2-PRS-
C, possibly underestimating SI prevalence. In previous studies, compared to self-reports,
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parents consistently under-report Sl or SB in young children and adolescents (Klaus et al.,
2009; Klimes-Dougan, 1998; Jones et al., 2019). On the other hand, SI was not verified by
clinical evaluation leading to a possible random misclassification of Sl. Parent endorsement
of BASC items may reflect that their child made statements about dying or killing
themselves; however, the child may make these statements without having suicidal thoughts
or realizing what is being said. Regardless, such behaviors warrant clinical attention

and intervention to promote well-being. 2) The sample of children with confirmed ASD
diagnoses (KP-ASD sample) was modest. To overcome this limitation, we utilized three
large population-based epidemiologically-ascertained samples to examine the Sl prevalence.
Because we did not have confirmed clinical diagnoses of ASD in these three samples,

we chose to classify children broadly as ASP, using ASSQ cut-off scores known to have
adequate sensitivity for an ASD diagnosis (76-91%, Ehlers et al., 1999). ASP classification
in these samples remained identical when ASSQ cut-off scores were replaced with SRS
cut-off scores (male >70, female >65 (data not shown)). Notably, the ASSQ cut-off scores
may include ASD and other NDDs. ASSQ cut-offs were selected to increase sensitivity for
ASD diagnoses. However, high sensitivity may have led to inclusion of children with other
developmental psychopathology including ADHD or disruptive behaviors (Ehlers et al.,
1996; Kopp & Gillberg, 2011). This may have been the case in adult studies that examined
the association between autistic traits and suicidal behaviors (Pelton & Cassidy, 2017;
Richards et al., 2019). These studies highlight the role for anxiety, in addition to depression,
other psychiatric diagnoses and life satisfaction in predicting suicidality (Cassidy et al,
2018). However, studies of adults differ from the present study as they focus on self-report
of autistic traits and other risk factors, compared to child studies that rely on parent reports.
One recent child study reported the mediating roles of anxiety/depression in the association
between suicidality and autism traits; interpretation of these findings is hampered by a low
participation rate (50%), and non-distinction between anxiety and depression (Chen et al.,
2020). Future studies should clarify whether increased Sl is specific in individuals with ASD
or it is more general in the population with a broad spectrum of NDDs. Due to the limited
power, the current study could not examine differences in factors influencing Sl in the NDD
population with ASD and without ASD.

Conclusions

The present study adds to the growing literature that individuals with ASD are at risk for

SI. Findings from population-based samples suggest that elevated risk for suicidality is

not attributed to bias from clinically-ascertained samples, but from general phenomena in
children with ASD and ASP; it is present from a young age. Results underscore the need for
routine screening for Sl in children with ASD and social difficulties, particularly those with
high levels of anxiety.
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Highlights
. Population-based, epidemiologically-ascertained, school-aged children
. ASD and ASP are independent risk factors for Sl in school-aged children
. Anxiety is an independent risk factor for Sl in children with ASD or ASP
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