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There is a particular need for research focused on suicidality 
in childhood and early adolescence, which may enable early 
identification of modifiable risk factors to alter this risk tra-
jectory [7].

Attention-deficit/hyperactivity disorder (ADHD) is one 
of the most prevalent psychiatric disorders in children [8], 
with symptoms and functional difficulties often persist-
ing throughout adolescence and into adulthood [9, 10]. 
By adulthood, individuals with ADHD often experience 
comorbid mood disorders [11]. Given high rates of psychi-
atric comorbidity, coupled with well-established difficul-
ties with emotion regulation [12], social functioning [13], 
low self-esteem [14], and trait impulsivity [15], researchers 
have hypothesized that individuals with ADHD may be at 
increased risk for SITBs. A recent meta-analysis [16] found 
support for this hypothesis, as individuals with ADHD 
were approximately 3.5 times more likely than those with-
out ADHD to experience suicidal ideation, 4.5 times more 

Inpatient encounters for self-injurious thoughts and behav-
iors (SITBs) have been increasing over the past decade [1], 
and death by suicide has been steadily increasing among 
youth [2] and is now the second leading cause of death for 
youth aged 10–14 years old [3]. SITBs in childhood are 
associated with higher risk for SITBs and other adverse out-
comes (e.g., mood disorders, sexual trauma) in adulthood [4, 
5]. Given these concerning statistics, suicide among young 
people has been deemed a major public health concern [6]. 
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Abstract
The current study examined attention-deficit/hyperactivity disorder (ADHD) dimensions and cognitive disengagement 
syndrome (CDS) symptoms in relation to self-injurious thoughts and behaviors (SITBs) in an early adolescent sample. 
Participants were 341 adolescents ages 10–12 years (52.2% female; 37.8% people of color) recruited from the commu-
nity. Caregivers reported on CDS and ADHD symptoms. Adolescents completed a rating scale and were administered an 
interview assessing SITBs. We estimated associations using logistic regression in a stepped fashion: (1) no adjustment, 
(2) adjustment for sex, race, family income, and psychotropic medication use, and (3) further adjustment for depressive 
symptoms. In this early adolescent community sample, 22.9% reported a history of suicidal ideation, 8.2% reported a 
history of a suicide plan, 6.2% reported a history of non-suicidal self-injury (NSSI), and 16.4% met a clinical cutoff for 
current suicide risk. Across most analyses using rating scale or interview methods, higher mean CDS scores were related 
to endorsement of suicidal ideation and planning. ADHD inattentive (IN) and hyperactive-impulsive (HI) symptoms were 
associated with endorsement of NSSI, and ADHD-IN symptoms were associated with thoughts of suicide and/or plan 
measured via questionnaire, though effects were less robust and not significant, potentially due to low base rates impacting 
statistical power. This study adds to a growing body of research highlighting the importance of screening for CDS symp-
toms among individuals with and without ADHD. More research, especially longitudinal work, is needed that examines 
possible differential pathways to SITBs by ADHD and CDS symptoms to advance SITB prevention, early detection, and 
intervention.
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likely to endorse suicidal plans, over 2 times more likely 
to have a suicide attempt, and over 6 times more likely to 
die by suicide. Importantly, this meta-analysis did not find 
evidence of differences in SITB risk by age bins (i.e., 6–12, 
13–17, and 18+) [16]. This suggests that individuals with 
ADHD may be a subgroup of individuals who develop risk 
for SITBs early in development, underscoring the need for 
more research and intervention among younger samples, 
including in early adolescence [17].

Given that few, if any, variables reliably predict SITBs 
[18], and completed suicide in particular [19], it is impor-
tant that research specify as much as possible which risk 
factors and/or subgroups of individuals are most likely to 
engage in SITBs. Aside from ADHD status and symptoms, 
there is emerging indication that cognitive disengage-
ment syndrome (CDS; formerly termed sluggish cogni-
tive tempo) symptoms (e.g., slowed behavior and thinking, 
excessive daydreaming, mental confusion) may be impor-
tant for understanding SITBs in children and adolescents. 
CDS symptoms are distinct from, yet strongly related to, 
ADHD symptoms, especially inattentive symptoms, and 
the CDS phenotype co-occurs in 27–39% of children meet-
ing symptom criteria for ADHD [20–23]. CDS symptoms 
may increase in adolescence [24] along with internalizing 
symptoms and SITBs [25]. CDS is associated with a num-
ber of functional difficulties—beyond what is accounted for 
by ADHD—that may increase the risk of SITBs including 
emotional dysregulation, loneliness, lowered self-esteem, 
and internalizing symptoms [26–28].

To date, only four studies have examined CDS in rela-
tion to SITBs. In a sample of psychiatrically hospitalized 
children and early adolescents (ages 8–12), Becker et 
al. [29] found that parent-reported CDS symptoms were 
uniquely associated with parent- and child-reported suicide 
risk (determined by composite score) above and beyond 
demographics, loneliness, depression, anxiety, oppositional 
behavior, and parental internalizing symptoms. These find-
ings were replicated and extended in a study with college 
students (ages 18–29), which also found CDS symptoms 
to be significantly independently associated with SITBs, 
including lifetime suicidal ideation/attempts, past-year sui-
cidal ideation, and suicide risk status (composite), above and 
beyond demographics and other psychopathologies, includ-
ing ADHD, depression, and anxiety [30]. Of note, ADHD 
symptoms were no longer associated with SITBs when 
internalizing and CDS symptoms were added to the model 
[30]. More recently, in a sample of adolescents with and 
without ADHD (ages 12–14), self-reported CDS symptoms, 
and not ADHD-inattentive symptoms, were independently 
associated with higher adolescent-reported suicidal ideation 
(ADHD-hyperactive/impulsive symptoms were not exam-
ined) [31]. These studies provide important initial support 

for an association between CDS symptoms and SITBs, even 
when accounting for ADHD and depression.

The fourth study that has examined CDS and SITBs 
examined CDS in relation to non-suicidal self-injury (NSSI) 
in a sample of 104 adolescents (ages 12–18) with ADHD 
[32]. Although adolescents endorsing NSSI in the past year 
had higher parent-reported CDS scores than adolescents 
who did not endorse past-year NSSI, CDS symptoms were 
not independently associated with NSSI above and beyond 
demographics and other relevant domains. Rather, higher 
ADHD symptoms were independently related to past-year 
NSSI. This initial finding coupled with results of other stud-
ies suggests that CDS and ADHD symptoms may be differ-
entially related to suicidal ideation/risk or NSSI, though no 
study has directly tested this possibility.

The purpose of the current study was to evaluate the 
association of ADHD symptom dimensions and CDS symp-
toms with numerous SITBs (e.g., total ideation, plans, 
attempts, NSSI) in a community-based sample of early 
adolescents (ages 10–12 years). Our study builds on prior 
research examining CDS and ADHD in relation to SITBs in 
important ways. First, previous studies relied on non-opti-
mal measures of CDS and/or SITBs and the current study 
uses the most psychometrically-validated measure of CDS 
in addition to both rating scale and interview methods for 
assessing SITBs. Second, we examined composite SITB 
scores and specific domains of SITBs including suicidal 
ideation, suicidal plans, and NSSI. Third, studies examining 
ADHD and SITBs in children and adolescence have often 
used a composite measure of inattentive (IN) and hyper-
active-impulsive (HI) symptoms (e.g., [33, 34]) though 
there is some indication that inattention and hyperactivity-
impulsivity may be differentially associated with specific 
SITBs domains (e.g., [35, 33]), and additional research is 
needed examining separate ADHD dimensions. Based on 
the research reviewed above, we hypothesized that ADHD-
IN, ADHD-HI, and CDS symptoms would be correlated 
with SITB indices, though we expected that CDS symptoms 
would be most strongly associated with SITBs aside from 
NSSI [33] when ADHD symptom dimensions and other 
covariates were simultaneously regressed on outcomes.

Methods

Participants

Participants were 341 early adolescents (ages 10–12 years) 
enrolled in a broader study of attention problems and mental 
health. Participant and caregiver/family characteristics are 
summarized in Table 1. There were approximately an equal 
number of female and male adolescents, with slightly over 
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Total Sample (N = 341)
M ± SD

Age 10.90 ± 0.80
n (%)

Female 178 (52.2)
Male 163 (47.8)
Race
   American Indian/Alaskan 1 (0.3)
   Asian 8 (2.3)
   Black 72 (21.1)
   Multiracial 48 (14.1)
   White 212 (62.2)
Hispanic/Latiné 32 (9.4)
Relationship to Child
   Biological Mother 293 (85.9)
   Biological Father 26 (7.6)
   Stepmother 2 (0.6)
   Adoptive Mother 14 (4.1)
   Adoptive Father 1 (0.3)
   Foster Mother 1 (0.3)
   Grandmother 3 (0.9)
   Grandfather 1 (0.3)
Household Income a

   Under 20,000 15 (4.5)
   20,001–40,000 37 (11.1)
   40,001–60,000 34 (10.2)
   60,001–80,000 38 (11.4)
   80,001-100,000 34 (10.2)
   100,001-120,000 45 (13.5)
   Over 120,000 130 (39)
Medication
   ADHD (any) 83 (24.3)
      Methylphenidate 50 (14.7)
      Amphetamineb 26 (7.6)
      Non-stimulantc 19 (5.6)
   Other Psychiatric (any)
      Antidepressant/antianxiety 24 (7)
Psychiatric diagnosesb

   ADHD - (Caregiver-report) 166 (48.7)
      ADHD-IN 105 (30.8)
      ADHD-HI 5 (1.5)
      ADHD-Combined 56 (16.4)
   ADHD - Adolescent-report 85 (25.1)
      ADHD-IN 42 (12.3)
      ADHD-HI 6 (1.8)
      ADHD-Combined 37 (10.9)
   Any externalizing (ODD)c, d- Caregiver-report 24 (7)
   Any anxiety - Caregiver-report 52 (15.2)
   Any anxiety - Adolescent-report 39 (11.4)
   Any depression - Caregiver-report 5 (1.5)
   Any depression - Adolescent-report 8 (2.3)

Notea8 caregivers did not 
provide family income
bADHD=attention-deficit/
hyperactivity disorder. 
ADHD-IN = ADHD, 
inattentive presentation. 
ADHD-HI = ADHD, 
hyperactive/impulsive 
presentation. ODD = op-
positional defiant disorder. 
Anxiety disorders = pres-
ence of generalized 
anxiety disorder, social 
phobia, panic disorder 
and/or posttraumatic 
stress disorder (PTSD). 
Any depression = pres-
ence of major depression 
or dysthymia
cNo participants met crite-
ria for conduct disorder
dPresence of comorbid 
mental health diagnosis 
based on caregiver or ado-
lescent report (only care-
givers were administered 
ODD and PTSD modules) 
during the diagnostic 
interview. 

Table 1 Sample 
characteristics
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interviews conducted with the adolescent’s caregiver were 
used to assess ADHD, oppositional defiant disorder (ODD), 
and conduct disorder (CD), whereas interviews conducted 
with the adolescent were used to assess generalized anxi-
ety disorder, social phobia, panic disorder, post-traumatic 
stress disorder, major depression, and persistent depres-
sive disorder modules. The K-SADS was administered by 
trained graduate students, post-doctoral fellows, or clinical 
psychologists.

Child and adolescent behavior inventory (CABI) Caregivers 
completed the 18-item ADHD (i.e., 9 ADHD-IN items, 9 
ADHD-HI items) module and 15-item CDS module from 
the CABI [42]. Symptoms were rated with 6-point anchors 
for the past month (0 = almost never [never or about once 
per month], 1 = seldom [about once per week], 2 = some-
times [several times per week], 3 = often [about once per 
day], 4 = very often [several times per day], and 5 = almost 
always [many times per day]). Earlier studies support the 
factor structure, reliability (internal consistency, test-retest, 
and interrater) and validity of CABI scale scores from the 
United States [21, 43, 44]. Other studies from Iran, South 
Korea, Spain, Turkey, and the United States also support 
the psychometric properties of CABI scale scores [45–50]. 
Studies also support using the CABI as a unidimensional 
measure of CDS symptoms [51, 52]. For a review of the 
CABI CDS measure, see Becker [53]. In the present study, 
mean ADHD-IN, ADHD-HI, and CDS symptom scores 
were the primary predictors of interest.

Depressive symptom index-suicidality scale (DSI-SS) Ado-
lescent’s self-reported intensity and frequency of suicidal 
ideation and impulses were assessed using the DSI-SS [54]. 
The DSI-SS consists of 4 items: thoughts of killing self, 
thoughts of suicide and/or plan, having little or no control 
over suicidal thoughts, and having impulses to kill self. 
Each item is scored from 0 to 3 (e.g., “I do not have thoughts 
of killing myself”=0, “Sometimes I have thoughts of kill-
ing myself”=1, “Most of the time I have thoughts of killing 
myself”=2, “I always have thoughts of killing myself”=3), 
with a total composite score ranging from 0 to 12. For each 
individual item and the composite score, higher scores indi-
cate a greater frequency and severity of suicidal ideation. 
The DSI-SS has been shown to have strong psychometric 
properties [55]. In the present study, we used a cutoff score 
of 1 to categorize suicide risk based on prior work that has 
normed this cutoff using the DSI-SS in outpatient settings 

one-third of participants being people of color. Approxi-
mately half of the sample met diagnostic criteria for ADHD 
based on the K-SADS interview [37] conducted with the 
adolescent’s caregiver (primarily biological mothers).

Procedures

All procedures were approved by the Cincinnati Children’s 
Hospital Medical Center Institutional Review Board. Care-
givers and adolescents provided informed consent and 
assent, respectively. Adolescents and their caregivers were 
recruited for a prospective longitudinal study on CDS from 
a variety of sources, including media advertisements (e.g., 
television, Facebook, Instagram, Nextdoor), community 
flyers, e-mail distribution within a Midwestern children’s 
hospital, and letters to school/pediatrician partners. To 
assure a range of CDS symptomatology, several versions 
of advertising materials were generated (e.g., some specify-
ing daydreaming, mental confusion, and slowed behavior/
thinking, and some not targeting any attentional problems). 
Longitudinal data collection is ongoing; thus, only baseline 
data are used in the present study.

Interested caregivers completed a brief REDCap eligi-
bility survey that included initial inclusion criteria. Fami-
lies meeting initial inclusion criteria were scheduled for an 
in-person research visit, during which remaining eligibil-
ity criteria were assessed. In addition to being ages 10–12 
years, inclusion criteria included a standardized score ≥ 80 
for overall intelligence on the Peabody Picture Vocabulary 
Test, 5th Edition [38], willingness to discontinue stimulant 
medications for ADHD 24 h prior to their research visit, 
and sufficient English language ability to complete the mea-
sures. Adolescents were excluded if the caregiver reported 
a previous diagnosis of autism spectrum disorder, bipolar 
disorder, or psychosis, or a significant visual, hearing or 
speech impairment precluding their ability to complete the 
measures. For additional details, see Becker et al. [39].

Measures

Demographic characteristics and medication use

Caregivers completed a demographic form to gather the 
information reported in Table 1. Medication use and psy-
chosocial treatment were assessed with an adaptation of the 
Service Assessment for Children and Adolescents (SACA) 
[40].

Kiddie schedule for affective disorders and schizophrenia 
for school-age children (K-SADS) The K-SADS [37] is a 
semi-structured diagnostic interview based on the DSM-5 
with good reliability and validity [41]. In the present study, 
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race, family income, and medication status were included 
as covariates. Finally, we added mean adolescent-reported 
depressive symptoms as a covariate to provide the most 
stringent test of associations, independent of possible differ-
ences in depressive symptoms. Overall, we had low levels 
of missing data (total of 10 participants had missing on at 
least one measure used in this study, including 1 participant 
without SITBI data and 1 separate participant without DSI-
SS data; see Table 1), analyses excluded individuals with 
missing information on an analysis by analysis basis.

Results

Descriptive analyses

On the DSI-SS, 16.4% (n = 56) met the cutoff for suicide risk 
on the DSI-SS. For individual items, 40 (11.7%) endorsed 
thoughts of killing themselves, 28 (8.2%) endorsed the 
suicide plan item, 26 (10.6%) endorsed at least some lack 
of control over suicidal thoughts, and 25 (7.3%) endorsed 
impulses to kill themselves. On the SITBI, 22.9% (n = 78) 
of participants reported a history of suicidal ideation, 8.2% 
(n = 28) reported a history of a suicide plan, and 6.2% 
(n = 21) reported a history of NSSI.

Correlations among study variables are presented in 
Table 2. Of note, higher mean CDS symptoms were weakly 
correlated with all SITB indices (rs = 0.14-0.22, ps < 0.05) 
with the exception of NSSI (p > .05). Higher mean ADHD-
IN symptoms were weakly correlated with endorsement of 
thoughts of killing self and thoughts of suicide and/or plan 
on the DSI-SS, as well as NSSI (rs = 0.11-0.13; ps < 0.05) 
but not with other SITB indices (ps > 0.05). ADHD-HI 
symptoms were not significantly correlated with any SITB 
outcome (all ps > 0.05).

Logistic regression models

We present multivariate logistic regression results in 
Tables 3 and 4.

DSI-SS

In unadjusted models (i.e., those that only included our 3 
predictors of interest), CDS symptoms were the only sig-
nificant predictor of our composite DSI-SS variable, such 
that the odds of elevations on the DSI-SS were increased 
by 74% for each 1-point increase in CDS mean score (95% 
CI = 1.16–2.61). This association was attenuated, though 
still significant after adjustment for participant characteris-
tics (OR = 1.67, 95% CI = 1.10–2.58). However, although 
we still observed a 50% higher odds of DSI-SS elevations for 

[56], and we also examined associations with dichotomized 
individual items where scores > 0 were considered elevated.

Self-injurious thoughts and behaviors interview (SITBI) His-
tory of lifetime suicidal ideation, suicide plan, aborted 
attempts, suicide attempts, and NSSI were assessed using 
the SITBI [57], a structured interview that assesses the 
presence, frequency, and characteristics of a wide range of 
SITBs. The SITBI has demonstrated strong interrater reli-
ability, test-retest reliability, and intraclass correlation over 
a six-month period, as well as concurrent validity with other 
measures of suicidal ideation [57]. As in previous research 
[58–60], adolescent’s responses to whether they had ever 
had thoughts of killing themself (i.e., suicidal ideation; 
0 = never, 1 = once or twice, 2 = a few times, 3 = many 
times), ever thought or a way or method to kill themself (i.e., 
suicide plan; 0 = never, 1 = once or twice, 2 = a few times, 
3 = many times) were dichotomized (i.e., scores > 0) and 
included as outcome variables. We also examined reports 
of history of ever purposely hurt themself without want-
ing to die (i.e., NSSI; 0 = no, 1 = yes). Very few participants 
endorsed aborted attempts (n = 5 of 334 participants who 
answered this item, 1.50%) or suicide attempts (n = 2 of 335 
participants, 0.60%), and so these variables were not exam-
ined in the current study.

Behavioral assessment system for children (BASC-3) self-
report of personality (SRP) Adolescents completed the self-
report BASC-3 SRP [61], a multidimensional measure with 
items rated on a four-point scale of frequency (0 = never, 
3 = almost always). In the current study, the depression scale 
was used as a covariate (none of the BASC-3 SRP depres-
sion scale items directly assess SITBs).

Data analytic approach

We used SPSS version 29 for descriptive analyses and SAS 
version 9 for modeling. We first estimated bivariate asso-
ciations between all study variables using Pearson correla-
tions (including point-biserial correlations for correlations 
between dichotomous and continuous variables) and chi-
square tests. Next, we estimated the likelihood (i.e., odds) 
of SITB indices associated with ADHD-IN, ADHD-HI, 
and CDS symptoms using logistic regression. We estimated 
the likelihood of score elevations in our outcome variables 
(i.e., dichotomized) in order to maximize power given the 
extremely low frequencies across ratings above 0. Initial 
estimates were unadjusted for any influence of covariates. 
Next, relevant participant characteristics including sex, 
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(figures for non-fully adjusted models are presented in Sup-
plemental Materials).

SITBI

Similar to our findings measuring suicidal thoughts and 
plans via questionnaire, our findings via interview exam-
ining suicidal thoughts (fully adjusted OR = 1.56, 95% 
CI = 1.06–2.28) and plans (fully adjusted OR = 2.05, 95% 
CI = 1.19–3.52) suggested that these outcomes were only 
significantly associated with CDS symptoms, but not 
ADHD-IN or ADHD-HI symptoms, across models. Finally, 
in contrast to most other outcomes, CDS symptoms were 
not related to NSSI (OR range = 0.98 − 0.91 across adjust-
ment). Instead, higher mean scores of both ADHD-IN (fully 
adjusted OR = 1.23, 95% CI = 0.73–2.08) and ADHD-HI 
symptoms (fully adjusted OR = 1.27, 95% CI = 0.79–2.05) 
were related. However, model estimates were not distin-
guishable from the null hypothesis (Table 4). Figure 2 
provides a summary of findings for CDS, ADHD-IN, and 
ADHD-HI symptoms in relation to SITBI variables in the 
fully adjusted model (figures for non-fully adjusted models 
are presented in Supplemental Materials).

Discussion

This study builds on prior literature examining CDS, 
ADHD-IN, and ADHD-HI symptoms in relation to SITBs in 
a community-based sample of early adolescents. Although 

each 1-point increase in CDS symptoms following further 
adjustment for depressive symptoms, this estimate could not 
be distinguished from the null hypothesis (Table 3). Neither 
ADHD-IN nor ADHD-HI symptoms were related to higher 
odds of elevated DSI-SS composite scores.

In examining individual items on the DSI-SS, we 
observed a similar pattern for most DSI-SS items. The odds 
of endorsement of suicidal thoughts or plans increased by 
71% with each 1-point increase in mean CDS symptoms in 
unadjusted models (95% CI = 1.04–2.82), which increased 
to 77% after adjustment for participant characteristics 
(OR = 1.06–2.96). Though adjustment for depressive symp-
toms again attenuated this association to the point of non-
significance (OR = 1.62, 95% CI = 0.96–2.74). Higher mean 
scores in CDS symptoms, however, were related to eleva-
tions in thoughts of killing self (fully adjusted OR = 1.87, 
95% CI = 1.22–2.95) and impulses to kill self (fully adjusted 
OR = 2.08, 95% CI = 1.16–3.72) across adjustment in all 
models. Although higher CDS symptom scores were asso-
ciated with higher odds of a lack of control over suicidal 
thoughts, the association was not able to be differenti-
ated from the null hypothesis in any model (fully adjusted 
OR = 1.41, 95% CI = 0.86–2.31. Finally, although neither 
ADHD-IN nor ADHD-HI symptoms were not significantly 
related to higher odds any DSI-SS item, higher ADHD-
IN symptoms were still associated with non-significantly 
higher odds of suicidal thoughts and plans (fully adjusted 
OR = 1.20, 95% CI = 0.84–1.95; Table 3). Figure 1 provides 
a summary of CDS, ADHD-IN, and ADHD-HI symptoms 
in relation to DSI-SS variables in the fully adjusted model 

Table 2 Bivariate correlations and chi square statistics among primary study measures
Variable 1 2 3 4 5 6 7 8 9
1. Female -- -- -- -- -- − 0.19 − 0.18** − 0.08 − 0.02
2. Race (non-White) -- -- -- -- -- − 0.01 − 0.00 − 0.11* 0.02
3. Hispanic/Latiné -- -- -- -- -- − 0.11* − 0.09 − 0.04 0.02
4. Income (below median) -- -- -- -- − 0.00 − 0.07 − 0.12* 0.06
5. Any Medication -- -- -- -- -- 0.46** 0.47** 0.25** 0.27**
6. ADHD-IN Symptoms -- -- -- -- -- -- 0.69** 0.70** 0.20**
7. ADHD-HI Symptoms -- -- -- -- -- -- -- 0.45** 0.10
8. CDS Symptoms -- -- -- -- -- -- -- -- 0.20**
9. BASC Depressive Symptoms -- -- -- -- -- -- -- -- --
10. DSI-SS Composite 0.01 1.28 1.87 4.76* 2.36 0.08 0.03 0.17** 0.35**
11. DSI-SS Item 1: Thoughts of killing self 0.14 0.99 0.52 2.30 3.51 0.13* 0.04 0.22* 0.36**
12. DSI-SS Item 2: Thoughts of suicide and/or plan 0.89 0.06 2.58 0.66 5.33 0.13* 0.01 0.19** 0.26**
13. DSI-SS Item 3: Lack of control of suicidal thoughts 0.61 0.25 2.51 3.34 5.74* 0.10 0.01 0.14** 0.30**
14. DSI-SS Item 4: Impulses to kill self 0.16 1.19 3.58 3.32 0.00 0.04 0.01 0.14** 0.19**
15. SITBI: Suicidal Ideation 0.49 0.86 1.69 0.74 1.40 0.10 0.04 0.17** 0.27**
16. SITBI: Suicidal Plans 0.02 0.03 5.20* 0.07 2.10 0.10 0.04 0.20** 0.23**
17. SITBI: NSSI 3.37 0.84 2.66 2.85 2.71 0.11* 0.11 0.07 0.09
Note Continuous variable correlations calculated with standard Pearson r. Continuous and dichotomous correlations calculated with Pearson 
bi-serial r. Dichotomous variable statistics calculated with Chi Square tests. *p < .05. **p < .01
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participant characteristics (i.e., sex, household income, race, 
and medication use) and adolescent-reported depressive 
symptoms. The only exception to this was for NSSI, though 
associations with ADHD-IN and ADHD-HI symptoms were 
not significant.

Across both rating scale and interview methods, higher 
mean CDS symptoms were related to endorsement of sui-
cidal ideation across all adjustments. We also observed evi-
dence that early adolescents with higher CDS symptoms 
may engage in suicidal planning more often than others, 
though we only observed a significant association from 
our questionnaire prior to adjustment for depressive symp-
toms (and ADHD-IN symptoms were also more weakly 
associated with endorsement on our questionnaire, though 
associations were not significant). Finally, we observed evi-
dence that CDS symptoms may be uniquely related to ado-
lescents’ impulses to kill themselves across adjustment for 
all covariates.

There are multiple possible reasons that rates of suicidal 
ideation may be uniquely related to CDS symptoms. One 
explanation may be the relevance of CDS to the interper-
sonal theory of suicide [62], which posits that thwarted 
belongingness (feeling socially disconnected and without 
support) and perceived burdensomeness (self-hatred and 
beliefs that one is a liability to others) contribute to suicidal 
thoughts/desire. The added presence of acquired capability 
for suicide (lowered fear of death and elevated physical pain 
tolerance) is when near-lethal and lethal attempts are most 
likely to occur [62]. In considering thwarted belongingness, 

previous literature has demonstrated an association between 
CDS and SITBs, no study has included multi-informant rat-
ing scales and interviews for SITBs assessing many separate 
thoughts and behaviors along the SITB continuum (includ-
ing but not limited to plans, methods, and NSSI). As hypoth-
esized, CDS symptoms, but not ADHD-IN or ADHD-HI 
symptoms, were most strongly and robustly associated 
with early adolescent endorsement SITBs generally across 
our rating scale and interview, even when controlling for 

Table 4 Point estimates for multivariate associations between CDS, 
ADHD-IN, and ADHD-HI symptoms and SITBI outcomes

CDS ADHD-IN ADHD-HI
OR (95% CI) OR (95% CI) OR (95% CI)

SITBI: Suicidal Ideation
   Unadjusted 1.57 (1.09–2.24) 1.00 (0.74–1.35) 0.93 (0.71–1.21)
   Adjusted 1a 1.66 (1.15–2.41) 0.94 (0.69–1.29) 0.88 (0.67–1.16)
   Adjusted 2b 1.56 (1.06–2.28) 0.92 (0.66–1.27) 0.93 (0.70–1.24)
SITBI: Suicidal Plans
   Unadjusted 2.12 (1.27–3.53) 0.93 (0.58–1.48) 0.91 (0.61–1.35)
   Adjusted 1a 2.23 (1.32–3.78) 0.86 (0.53–1.41) 0.86 (0.58–1.29)
   Adjusted 2b 2.05 (1.19–3.52) 0.84 (0.51–1.40) 0.94 (0.62–1.43)
SITBI: NSSI
   Unadjusted 0.98 (0.54–1.77) 1.24 (0.75–2.05) 1.17 (0.75–1.81)
   Adjusted 1a 0.95 (0.52–1.72) 1.26 (0.75–2.12) 1.21 (0.75–1.93)
   Adjusted 2b 0.91 (0.50–1.66) 1.23 (0.73–2.08) 1.27 (0.79–2.05)
Note CDS = cognitive disengagement syndrome. ADHD = attention-
deficit/hyperactivity disorder. IN = inattentive. HI = hyperactive-
impulsive. SITBI = Self-Injurious Thoughts and Behavior Interview. 
NSSI = non-suicidal self-injury. OR = odds ratio. CI = confidence 
interval
aAdjusted for sex, race, family income, and medication status
bAdjusted for child and family factors in addition to depressive symp-
toms

Table 3 Point estimates for multivariate associations between CDS, 
ADHD-IN, and ADHD-HI symptoms and DSI-SS outcomes

CDS ADHD-IN ADHD-HI
OR (95% CI) OR (95% CI) OR (95% CI)

Total DSI-SS Composite
   Unadjusted 1.74 (1.16–2.61) 0.90 

(0.64–1.27)
0.97 
(0.71–1.32)

   Adjusted 1a 1.67 (1.10–2.58) 0.90 
(0.62–1.31)

0.84 
(0.60–1.16)

   Adjusted 2b 1.50 (0.95–2.36) 0.87 
(0.59–1.30)

0.88 
(0.62–1.26)

DSI-SS Item 1: Thoughts of killing self
   Unadjusted 1.90 (1.22–2.95) 1.05 

(0.71–1.55)
0.87 
(0.62–1.21)

   Adjusted 1a 2.04 (1.29–3.23) 0.98 
(0.64–1.48)

0.81 
(0.57–1.15)

   Adjusted 2b 1.87 (1.14–3.08) 0.96 
(0.61–1.49)

0.89 
(0.61–1.30)

DSI-SS Item 2: Thoughts of suicide and/or plan
   Unadjusted 1.71 (1.04–2.82) 1.30 

(0.84–2.01)
0.71 
(0.48–1.06)

   Adjusted 1a 1.77 (1.06–2.96) 1.20 
(0.75–1.92)

0.66 
(0.43–0.998)

   Adjusted 2b 1.62 (0.96–2.74) 1.20 
(0.84–1.95)

0.71 
(0.46–1.09)

DSI-SS Item 3: Lack of control of suicidal thoughts
   Unadjusted 1.46 (0.93–2.31) 1.16 

(0.78–1.73)
0.81 
(0.56–1.15)

   Adjusted 1a 1.55 (0.97–2.50) 1.06 
(0.69–1.62)

0.73 
(0.50–1.07)

   Adjusted 2b 1.41 (0.86–2.31) 1.05 
(0.67–1.64)

0.80 
(0.54–1.19)

DSI-SS Item 4: Impulses to kill self
   Unadjusted 2.17 (1.25–3.78) 0.76 

(0.45–1.26)
0.96 
(0.63–1.49)

   Adjusted 1a 2.28 (1.29–4.04) 0.75 
(0.44–1.27)

0.93 
(0.60–1.43)

   Adjusted 2b 2.08 (1.16–3.72) 0.73 
(0.42–1.26)

0.99 
(0.63–1.56)

Note CDS = cognitive disengagement syndrome. ADHD = attention-
deficit/hyperactivity disorder. IN = inattentive. HI = hyperactive-
impulsive. DSI-SS = Depressive Symptom Index-Suicidality Scale. 
OR = odds ratio. CI = confidence interval
aAdjusted for sex, race, family income, and medication status
bAdjusted for child and family factors in addition to depressive symp-
toms
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almost a 30% increase in odds for each 1-point increase in 
mean symptom scores, though these elevations were not 
significant. However, low power may have again limited 
our ability to observe meaningful associations. Our findings 
are in line with another recent study which found higher 
ADHD symptoms, but not CDS symptoms, to be associated 
with past-year NSSI in adolescents with ADHD [32].

If meaningful differences do exist among CDS and 
ADHD symptoms regarding NSSI and other SITB indices, 
findings may suggest differential pathways into SITBs that 
warrant further investigation with larger or higher-powered 
samples. More specifically, our findings might provide pre-
liminary evidence that early adolescents with higher CDS 
symptoms are more likely to engage in suicidal ideation and 
plans, whereas early adolescents with higher ADHD symp-
toms are more likely to engage in non-suicidal (and perhaps 
even suicidal) self-harm behaviors. When CDS and ADHD-
IN are considered simultaneously, CDS symptoms are often 
negatively associated with hyperactive-impulsive symptoms 

social isolation is one of the strongest and most reliable pre-
dictors of SITBs [62], and studies have consistently found 
CDS to be uniquely associated with social withdrawal and 
isolation [52, 63–66]. In addition, low self-esteem is a core 
component of perceived burdensomeness [62] and is also 
significantly associated with CDS symptoms [67, 68] and 
ADHD [69, 70]. Considered together, it is plausible that 
adolescents with ADHD and co-occurring CDS symptoms 
experience social isolation and lowered self-esteem which 
make them more likely to also experience suicidal ideation 
and desire. However, we should also note that our findings 
regarding weaker and non-significant associations between 
ADHD-IN symptoms and thoughts of suicide and/or plan 
may warrant further investigation considering the low base 
rate and thus low power we had in estimating associations.

In contrast to our findings for suicidal ideation and sui-
cidal planning, we did not find CDS to be associated with 
early adolescent endorsement of engaging in NSSI. Rather, 
ADHD-IN and ADHD-HI symptoms were both related to 

Fig. 1 Logistic analyses exam-
ining the unique effects of 
ADHD-IN, ADHD-HI, and 
CDS symptoms in relation to 
DSI-SS indices associated in 
fully adjusted models. Note: All 
models included CDS, ADHD-
IN, and ADHD-HI symptoms 
dimensions simultaneously, in 
addition to including sex, race, 
family income, medication sta-
tus, and depressive symptoms as 
covariates
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a multitude of reasons (e.g., poor/insufficient sleep, peer dif-
ficulties; see [76, 77]) and be important to monitor as part of 
ongoing mental health screening or treatment.

Strengths, limitations, and future directions

Strengths of the study include using a psychometrically-
valid measure of CDS, employing multiple methods for 
assessing multiple domains of SITBIs, recruiting a diverse 
community sample, and recruiting outside the confines of 
ADHD specifically. However, there are several limitations 
that are important to note, which should influence further 
research. First, as already stated, there was a low base 
rate of NSSI and more serious SITB indices (e.g., plans, 
attempts) in our early adolescent sample, limiting statisti-
cal power. Second, because recruitment targeted youth to 
reflect the full range of CDS symptomology, the sample also 
reflected a larger proportion of adolescents with predomi-
nately ADHD-IN, such that findings regarding ADHD-HI 

[71], and it is possible that the presence of hyperactive and 
impulsive behaviors distinctly contribute to behaviors such 
as NSSI. Further, ADHD and CDS are hypothesized to arise 
from different neural substrates [72, 73], and trait-impul-
sivity underlying externalizing psychopathology (including 
ADHD) may be important for understanding youth who are 
more likely to engage in self-harm behaviors. More research 
is needed that examines (1) possible differential associations 
between ADHD and CDS symptom dimensions and SITB 
indices, (2) CDS in relation to the proximal components of 
the interpersonal model of suicide, and (3) developmental 
trajectories that may be involved in the progression along 
the SITB continuum.

Further, if replicated in independent samples, our findings 
may have important implications for assessment, includ-
ing incorporation of CDS in ADHD-focused assessments 
as well as the importance of assessing for a range of SITB 
indices. In addition, although CDS is as more trait-like than 
state-like [74, 75], symptoms may nevertheless fluctuate for 

Fig. 2 Logistic analyses examin-
ing the unique effects of ADHD-
IN, ADHD-HI, and CDS symp-
toms in relation to SITBI indices 
associated in fully adjusted mod-
els. Note: All models included 
CDS, ADHD-IN, and ADHD-HI 
symptoms dimensions simulta-
neously, in addition to including 
sex, race, family income, medi-
cation status, and depressive 
symptoms as covariates
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as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.
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