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Abstract

Suicide, a common cause of death in adolescents, is linked to internalizing and externalizing 

symptoms. These associations are pronounced amongst adolescents who use substances. But 

these relationships are complex. For example, sex differences are present in association with 

internalizing/externalizing symptoms as well as differences in suicidality. A rarely explored 

factor that may account for this complexity as a moderator is callous-unemotional traits. The 

present study examines associations of internalizing and externalizing in relation to suicidality 

in the context of callous-unemotional traits amongst adolescents in substance use treatment. 

Additionally, sex differences were explored. A sample of 317 adolescents (13–18; 16.05±1.22) 

in treatment for substance use completed measures for internalizing, externalizing, and suicidal 

symptoms. The main result suggested the presence of CU traits attenuated the positive association 

between internalizing and a latent suicidality factor. This novel result contextualizes the 

association between transdiagnostic symptoms and suicidality. Assessing CU traits in the presence 

of internalizing symptoms may be an important component of understanding suicide risk amongst 

adolescents in treatment for substance use.
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Multiple lines of research support that male and female youth with internalizing and 

externalizing symptoms have an increased likelihood of suicidality (i.e., attempts and 

ideation; [For longitudinal meta-analysis see: 1]. Internalizing symptoms account for 

61% of the variance for suicidal ideation and attempts [2]. Externalizing symptoms 

also predict suicide attempts [3]. Both internalizing and externalizing symptoms have a 

higher prevalence amongst adolescents in substance use treatment [4] and have a stronger 

association with suicide amongst adolescents who use substances [5, 6]. But there are 
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clear gender differences. For example, prevalence of internalizing conditions are higher in 

females [7] whereas externalizing symptoms are greater in males [8, 9]. The link between 

internalizing symptoms and suicidality is greater in females [2] and these associations 

between males and female hold for adolescent samples in substance use treatment [6]. 

This line of research demonstrates internalizing and externalizing symptoms account for 

heterogeneity in suicidality as well as differences between genders. But less is known about 

whether these associations are different in the presence of other factors.

A factor that may moderate this relationship is callous-unemotional (CU) traits, which is 

defined by a persistent lack of empathy, guilt, and remorse [10]. Prevalence of CU traits is 

around 7% of community youth and 32% of adolescents diagnosed with conduct disorder 

[11]. CU traits are commonly co-morbid with internalizing and externalizing symptoms, 

which compound behavioral risks across multiple domains [12] such as greater substance 

use in adolescents; in turn, substance use associates with greater levels of CU traits [e.g., 

13, 14]. Suicidality is a greater risk in those with a phenotype of aggression and antisocial 

behavior [15, 16]. However, CU traits may be protective from suicide because, suicidality 

involves internally focused rather than externally focused negative affect [17] and those 

with higher levels of CU traits may be more callous to socialization factors contributing 

to suicidality [18]. Although rarely examined, CU traits may act as a moderator between 

suicidality and both internalizing and externalizing symptoms.

We find only one prior study including CU traits when examining suicidality. A study 

by Javdani, Sadeh [18] found internalizing symptoms (depression) positively associated 

with suicidality, but CU traits were shown to be protective of suicidal behavior in 

females. Although these findings are intriguing, weakness included examining internalizing 

symptoms without accounting for externalizing symptoms, and modeling internalizing 

symptoms with CU traits so they competed for variance. Inferences on suicidality may 

be improved by modeling internalizing and externalizing symptoms in one model with CU 

traits as a moderator. And given the higher prevalence of mortality [e.g., 19], internalizing, 

and externalizing symptoms in adolescents who use substances, examining samples with 

higher levels of substance use, such as those in substance use disorder treatment, is critical. 

Finally, the available literature examines outcomes of either suicide attempts or ideation 

separately when, given that suicide assessments examine both ideation and past attempts 

to assess a latent construct of suicidality [20], inferences can be improved by fitting these 

associations in one model. Here, we address these methodological gaps to advance this line 

of research.

The present study expands prior research by examining internalizing and externalizing 

symptoms association with suicidality (including attempts and ideation) with CU traits as 

a moderator amongst adolescents in treatment for substance use disorders. As reported 

above, adolescents that use substances demonstrate patterns in suicidality that are similar 

but more pronounced, therefore we expect to find similar patterns amongst our proposed 

sample of adolescents in substance use treatment. Externalizing is positively associated with 

suicide attempts in general population samples; thus, we expect CU traits to moderate the 

association between externalizing symptoms and suicidality in these adolescent patients. 

Internalizing positively associates with both suicidal ideation and attempts in general 
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population samples; thus, we expect CU traits to moderate the association between 

internalizing symptoms with suicidality in these adolescent patients. And, because females 

differ from males on the associations between internalizing and externalizing symptoms 

with suicidality [2, 3] as well as because CU traits having a higher prevalence in males [e.g. 

21] we expect to see differences in these associations by gender.

Methods

Sample

The current sample was drawn from a larger genetics study approved by Colorado Multiple 

Institutional Review Board. The study recruited from two large metropolitan adolescent 

substance use disorder treatment programs (a university-based treatment program and a 

community hospital-based program). Participants were selected from the larger study if they 

were (1) adolescents aged 13–18 years old; (2) a participant in one of the clinical programs 

for substance use disorders; (3) estimated full-scale IQ >= 80; (4) for subjects 17 years of 

age or younger, valid written consent from parent or guardian, together with assent from the 

subject, or for subjects 18 years of age, consent from the subject. Participants were excluded 

if (1) they had a history of psychosis; (2) obvious intoxication at time of interview; (3) 

current risk of suicide, violence, or fire setting that would interfere with evaluation or to 

endanger evaluators (though no subject was excluded from the study based on this criterion); 

and (4) insufficient English skills. This resulted in a sample of 317 adolescent patients 

(ages 13–18; 16.05±1.22) that were predominantly male (20% female) and White (58%). 

Demographics listed in Table 1.

Measures

From the large battery of assessments completed in the parent project, this study utilizes data 

from the following.

Diagnostic Interview Schedule for Children [DISC; 22].—Adolescents underwent a 

fully structured diagnostic interview with the child version of the DISC. The DISC consists 

of several modules for various psychiatric conditions and symptoms. For associations of 

interest for the present study, we used modules assessing depression, anxiety, oppositional 

defiant disorder, and conduct disorder. These modules were used to examine internalizing 

symptoms (depression [19 items] and anxiety [12 items] modules), externalizing symptoms 

(conduct disorder [19 items] and opposition [12 items] modules) and suicidality (subset 

of depression module [4 items]). Suicidality indicators covered suicidal ideation, suicide 

attempts, and suicide planning. The procedures for ascertaining these variables are describes 

in the analysis section.

Inventory of Callous-Unemotional Traits [ICU; 23].—The ICU is a 24-item 

comprehensive assessment of callous-unemotional (CU) traits consisting of three subscales: 

uncaring, unemotional, and callousness. Items such as “I do not show my emotions to 

others” are rating on a four-point Likert scale from 0 (Not at all true) to 3 (definitely true) 

where higher scores indicate greater levels of CU traits. The ICU has a confirmed factor 

structure and demonstrates convergent and divergent validity [24].
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Control variables.—Because post-traumatic stress disorder (PTSD) is known to associate 

with internalizing, externalizing and suicide [25], we used DISC PTSD module overall 

score as a control, which indicated the number of traumatic events a participant has 

experienced. We also controlled for age and gender reported on the DISC. Similarly, 

substance use is associated with internalizing, externalizing, and suicidality [26]. Thus, we 

also controlled for overall substance use disorder symptoms measured by the Composite 

International Diagnostic Interview–Substance Abuse Module (CIDI-SAM) [27]. The CIDI-

SAM assesses substance abuse and dependence on 10 substances including: alcohol, 

nicotine, hallucinogens, cocaine, amphetamines, opioids, PCP, sedatives, cannabis, and 

inhalants. The present analysis used a summary score for substance abuse and dependence 

for all 10 substances.

Analysis

All analyses were conducted with R software [Version 4.02; 28] using the ‘lavaan’ package 

for structural equation modeling [29] and two-tailed tests with a p-value < 0.05 defined 

significance. Prior to analysis, we tested assumptions of our data including distribution 

normality of residuals, autocorrelation, and multicollinearity. We found two variables from 

the DISC conduct disorder module that were highly correlated (ycd008= “held someone up 

or attacked someone to steal” and ycd009= “threatened someone in order to steal”; r=.76) 

and determined these items would be best fit as correlated error terms in the depression 

measure used in the final analysis. Assumptions for multivariate normality were met, thus 

maximum likelihood estimation was deemed appropriate.

Missing data analysis.—We assessed data missingness with the Visualization and 

Imputation of Missing Values ‘VIF’ package in R [30]; and conducted test for Missing 

Completely at Random (MCAR) described by Jamshidian and Jalal [31] using the 

‘MissMech’ package in R [32]. This MCAR test quantitates homoscedasticity and normality 

with the missing data using the Hawkins [33] test statistic. Then we tested for systematic 

reasons for missing values by creating a dichotomous variable for missing values (missing = 

1 and not missing = 0) and conducting chi-square or t tests to quantitate any explanations for 

missing values present [34].

Only 3.8% of data were missing, most of which were from a single item on the depression 

scale used for suicidality (3.5%). The test for MCAR indicated we could not rule out MCAR 

(p= 0.69). Follow up analyses found no systematic reasons for the missing values in the data; 

thus, we did not include any ancillary variables into our analysis. Because the indicators 

for the measures used in the present study are < 5 indicators they are best handled with 

the weighted least squares mean and variance adjusted estimator (WLSMV) within the 

structural equation modeling (SEM) framework [35, 36]. WLSMV can produce unbiased 

estimates and retain missing values without dropping cases [37].

Identifying internalizing and externalizing symptom dimensions.—A principal 

components analysis (PCA) was used to reduce the number of internalizing and 

externalizing items into distinct symptom dimensions using a varimax rotation. Items 

included in the PCA were from the depression, conduct, oppositional defiant, and anxiety 
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modules of the DISC that were all rated on the same scale (0–2) and relevant for the 

construct being assessed (e.g., items asking age of symptom onset were omitted). A total 

of 62 items were included (19 depression, 19 conduct, 12 oppositional defiant, 12 anxiety) 

comprising internalizing and externalizing dimensions. We randomly sampled 50% of our 

sample to conduct the PCA and used the remaining 50% to confirm a latent factor structure 

for analysis. We determined the number of factors by examining a scree plot using the 

criteria that a factor had to account for at least 7% of additional variance for inclusion [38]. 

We report on the PCA with the number of factors identified to assess if the factor solution 

chosen was adequate. As suggested by Comrey and Lee [39], items with factor loadings > 

0.55 were considered good fit and retained and used to confirm latent factor structure.

The PCA identified two factors that accounted for 24% of the variance. Given that one 

construct consisted of items from the conduct and oppositional defiant modules and the 

other consisted of depression and anxiety modules, these factors represented internalizing 

and externalizing constructs. A third factor was not apparent in the scree plot and did 

not contribute significant variance (Δ < 4%) so we retained the two-factor solution. The 

internalizing construct consisted of ten items and the externalizing construct consisted of 

five items. The PCA on two factors revealed an adequate solution (X2 = 3097.26, p < 0.001, 

RMSR = 0.06, diagonal value fit = 0.82) with factor proportional variance of 13% and 11% 

for internalizing and externalizing factors, respectively (Table 2, Supplementary Figure 1). 

There were no cross loadings between factors.

Confirmatory factor analyses.—We then conducted confirmatory factor analysis (CFA) 

on measures prior to fitting the full model. We assessed measure models based on Hu and 

Bentler [40] criteria for good fit (CFI and TLI ≥ 0.95 and RMSEA ≤ 0.06). If there were 

issues with model fit, we first removed items with loadings < 0.55, for consistency with 

the PCA criteria, before reevaluating model fit. Internalizing and externalizing CFA’s were 

conducted on a subset of the data separate from the dataset the PCA was conducted (i.e., the 

test subset described above). The suicidality and CU traits measures were confirmed on the 

entire dataset.

Internalizing and externalizing.: The initial fit of the internalizing measure did not meet a 
priori criteria (CFI = 0.888, TLI = 0.851, RMSEA = 0.087) and evaluating loadings revealed 

five items did not load well (Table 3). After removing these items, the internalizing measure 

fit the data well (CFI = 0.996, TLI = 0.991, RMSEA = 0.33). This final measure had 

adequate reliability (α= 0.71), so we used this five-item measure in our final analysis (Table 

3, Table 4). The initial fit of the externalizing measure fit the data well (CFI = 0.100, TLI = 

0.101, RMSEA < 0.001) without additional modifications (Table 3, Table 4). The five-item 

externalizing measure had adequate reliability (α= 0.73), so we used it in our final model.

Suicidality.: The suicidality measure consisted of four items involving a subset of the 

depression module. Items addressed suicidal plans, thoughts, and attempts. The initial 

theoretical model met a priori criteria for good fit (CFI = 0.991, TLI = 0.973, RMSEA 

= 0.052) without additional modifications and had adequate reliability (α= 0.69).
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Callous-Unemotional traits.: For the Inventory of Callous-Unemotional Traits (ICU) we 

fit the model confirmed by Kimonis, Frick [24] including the model specification, items for 

latent factors, and correlated residuals. In this original paper, the ICU did not meet criteria 

for good fit specified a priori here; thus, we used this as a reference for what to expect with 

the current factor structure. Our current analysis replicated the previously confirmed the ICU 

structure (CFI= 0.927, TLI= 0.907, RMSEA= 0.059) with adequate reliability (α = 0.69). 

All the above measures were appropriate for use in the formal analysis.

Structural equation modeling.—An SEM was fit to test the study’s hypotheses. Given 

that the ICU factor structure was replicated in the current sample, we parceled the three 

ICU subscales to estimate the CU traits latent structure in order to improve estimation 

of model fit and moderating terms by reducing the number of parameters [41]. We then 

calculated moderating terms using the R package ‘semTools’ [42] for residual centering 

to eliminate nonessential multicollinearity proposed by Little, Card [43] that uses every 

indicator combination.

Model estimation was evaluated for adequate fit using criteria of both TLI and CFI ≥ 0.90, 

and RMSEA ≤ 0.06 [40, 44]. Seven influential outliers were detected using Cook’s D cutoff 

criteria (D(i) > 4/n; [45] that was calculated with the R package “influence.SEM” [46]. 

These outliers were removed from proceeding analyses and figures. We modeled moderating 

terms of internalizing and externalizing symptoms with CU traits associating with suicidality 

latent factor. We also considered estimating separate parameters for males and females using 

a multigroup SEM approach and probed for differences in the magnitude of regression 

parameters using a likelihood ratio test. Moderating term effects were tested using 1000 

bootstrap resamples and then modeled by calculating the − 1SD, mean SD, and +1SD of 

ICU for significant moderating effects observed in the model.

Results

The model fit the data well (X2(1142)= 1130.31, CFI = 1.00, TLI= 1.020, RMSEA= 0.057) 

without re-specification, accounted for 72% of the variance in latent suicidality (R2= 0.715). 

Results indicate internalizing symptoms were associated with higher suicidality (γ= 0.87, p< 

0.001), but that, after controlling for other factors, the presence of callous unemotional traits 

changed this relationship (γ= − 0.11, p= 0.049) (Table 5, Figure 1, Figure 2). Modeling 

moderating effects suggest all paths were significant and positive (−1SD β= 0.92, p< 0.001; 

μ β= 0.87, p< 0.001; +1SD β= 0.81, p< 0.001). Externalizing had no significant direct 

association with suicidality or moderating effect.

Gender and control effects.

For gender, females associated with greater suicidality when reference to males (γ= − 

0.46, p= 0.001). Multigroup comparisons were unable to be examined because configural 

invariance across genders was not established (X2(2132) = 5131.51, CFI = 0.682, TLI= 

0.619, RMSEA= 0.095). Overall control variables did not significantly predict suicidality.
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Other Null Results.

All other control variables were not significant. These included PTSD symptoms, age, and 

substance use (see Table 5).

Discussion

The present analysis provides evidence that CU traits moderates the association between 

internalizing symptoms and suicidality. Externalizing symptoms did not significantly 

associate with suicidality. Females were more likely than males to greater suicidality. These 

results compliment and extend previous work [1–8] by characterizing internalizing and 

externalizing symptoms association with suicidality in the presence of CU traits.

Internalizing positively associated with suicidality after controlling for other covariates, 

and this association was attenuated in the presence of CU traits. The literature supports 

internalizing symptoms positive association with suicidal ideation and attempts [e.g., 1, 

2]; but the finding that CU traits moderates this association is a novel contribution. It 

is plausible the attenuation of this association is a result of CU traits callous disregard 

for feelings of others also applies to oneself. For example, adolescents with CU traits 

may be more callous toward themselves and their own emotional experiences [e.g. 47, 

48]. It may be that CU traits protect against general suicidality due to less reactivity to 

internalizing symptoms when present. Another consideration is that CU traits associate 

with externalizing negative affect during emotions like fear [e.g. 49] whereas suicidality 

associates with internalized negative affect [17]. It may be this redirection of negative affect 

protects from general suicidality. Suicide in adolescents is a complex issue and this finding 

future contextualizes this complexity.

Externalizing did not associate with suicidality as expected and CU traits did not interact 

with this association. CU traits is often comorbid with externalizing conditions [50] and 

is a specifier for the externalizing condition conduct disorder [51]. Thus, it is possible the 

interaction of these symptoms may not have accounted for variance beyond externalizing.

Gender differences were present for the latent construct of suicidality. This is well supported 

in the literature. For example, females have higher rates of suicidal ideation and attempts 

but males have higher rates of serious suicidal attempts and suicide completions [52, 

53]. Overall, gender differences in the latent construct of suicide are well supported in 

the literature and the current finding adds specificity when considering CU traits and 

transdiagnostic symptoms.

Limitations.

The present results must be interpreted under some limitations. First, data were from a 

cross-sectional dataset and we cannot determine causality. Next, the suicidality measure was 

derived from a depression module of the DISC. However, because criteria for internalizing 

and depression associate with suicidal ideation and assessing suicide involves the same line 

of questioning, it is probable suicidal assessments border on internalizing and depressive 

symptoms. Males and females had disparate sample sizes and the current results need to be 

confirmed in samples with greater proportion of females. And finally, the internalizing and 
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externalizing measures were derived from separate partitions of one sample. It may be that 

these measures only describe the current sample of adolescents in substance use disorder 

treatment and testing with other substance using adolescents is necessary to confirm.

Conclusions.

The present findings have implications for improving models of suicidality in adolescents 

in substance use disorder treatment. Specifically, CU traits attenuates internalizing 

symptoms association with suicidality. Practically, assessing callous-unemotional traits when 

conducting a suicide assessment for youth in substance use treatment may be an important 

consideration. For research, it is important to consider CU traits when examining suicidality 

in adolescents to future parse these complex associations. This line of research has promise 

to improve our understanding of suicidal behavior in adolescents with higher levels of 

substance use.

Summary—Suicide is linked with internalizing and externalizing symptoms and has 

even stronger links in adolescents who use substances; however, a relatively unexplored 

factor with a higher prevalence amongst adolescents who use substances that plausibly 

moderates suicidality is callous-unemotional (CU) traits. The present study extends research 

on adolescent suicidality by examining CU traits as a moderator for the association between 

internalizing and externalizing symptoms association with suicidality. We recruited 317 

adolescents (ages 13–18; 16.05±1.22) in substance use treatment. Participants completed 

measures for CU traits (Inventory of Callous-Unemotional Traits) and symptom measures 

for internalizing, externalizing, and suicidality (Diagnostic Interview Schedule for Children). 

A structural equation model was used to estimate measurement and structural paths between 

these variables, including CU traits as a moderator. Results revealed that increased in 

internalizing associated with higher suicidality and the presence of CU traits attenuated 

this relationship. This novel finding contextualizes the association between transdiagnostic 

symptoms and suicidality; and that assessing CU traits in the presence of internalizing may 

be an important component of understanding suicide risk amongst adolescents in treatment 

for substance use.
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Figure 1. 
Description of structural equation model. Solid lines indicate significant paths and dotted 

lines indicate insignificant paths.
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Figure 2. 
Depiction of moderating effect of callous-unemotional (CU) traits on internalizing in 

relatoin to suicidality.
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Table 1.

Descriptives

M±SD (min-max) or N (%)

Age 16.05±1.22(13–18)

Sex

 Male 253(80%)

 Female 65(20%)

Race

 American Indian 8(3%)

 Asian 1(0.5%)

 Black 64(20%)

 Hispanic 26(8%)

 Pacific Islander 2(0.5%)

 White 184(58%)

 Other 32(10%)

Other diagnoses (lifetime)

 Major depression 68(21%)

 General anxiety 45(14%)

 PTSD 0(0%)

 ADHD 76(24%)

 Conduct disorder 178(56%)

 Oppositional defiant disorder 104(33%)
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