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Abstract 

Background: While childhood externalizing, internalizing and comorbid problems have been 

associated with suicidal risk, little is known about their specific associations with suicidal 

ideation and attempts. We examined associations between childhood externalizing, internalizing 

and comorbid problems and suicidal ideation (without attempts) and attempts by early adulthood, 

in males and females.  

Method: Participants were from the Quebec Longitudinal Study of Kindergarten Children, a 

population-based study of kindergarteners in Quebec from 1986-1988 and followed-up until 

2005. We captured the co-development of teacher-rated externalizing and internalizing problems 

at age 6-12 using multitrajectories. Using the Diagnostic Interview Schedule administered at age 

15 and 22, we identified individuals (1) who never experienced suicidal ideation/attempts, (2) 

experienced suicidal ideation but never attempted suicide and (3) attempted suicide. 

Results: The identified profiles were no/low problems (45%), externalizing (29%), internalizing 

(11%) and comorbid problems (13%). After adjusting for socioeconomic and familial 

characteristics, children with externalizing (OR=2.00, CI=1.39-2.88), internalizing (OR=2.34, 

CI=1.51-3.64) and comorbid (OR=3.29, CI=2.05-5.29) problems were at higher risk of 

attempting suicide (vs non-suicidal) by age 22 than those with low/no problems. Females with 

comorbid problems were at higher risk of attempting suicide than females with one problem. 

Childhood problems were not associated with suicidal ideation. Externalizing (OR=2.01, 

CI=1.29-3.12) and comorbid problems (OR=2.28, CI=1.29-4.03) distinguished individuals who 

attempted suicide from those who thought about suicide without attempting. 
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Conclusion: Childhood externalizing problems alone or combined with internalizing problems 

were associated with suicide attempts, but not ideation (without attempts), suggesting that these 

problems confer a specific risk for suicide attempts.  

Key words: Child psychiatry, developmental psychiatry, suicide ideation, suicide attempts, 

internalizing problems, externalizing problem, comorbidity   
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Introduction  

Youth have the highest rates of suicidal ideation and suicide attempts across the lifespan 

(Nock et al., 2008), with life time prevalence of 10-12% for suicidal ideation and 4-7% for 

suicide attempts (Nock et al., 2013; Orri et al., 2020). Suicide attempts represent a major public 

health concern, as they are associated with a range of long-term consequences such as mental 

and physical health problems, socioeconomic adversities and death by suicide (Geoffroy et al., 

2020; Goldman-Mellor et al., 2014; Mars et al., 2014). To orient preventative efforts in youth, a 

better understanding of the modifiable childhood factors that are associated with suicidal ideation 

and attempts is crucial.  

Over the recent years, a growing number of studies have investigated the role of 

childhood externalizing problems (such as rule-breaking, opposition, and aggression), 

internalizing problems (such as depression, social withdrawal, and anxiety) (Achenbach, 1966) 

and their comorbidity (i.e., the simultaneous presence of both externalizing and internalizing 

problems) in predicting later suicidal ideation and attempts (Brezo et al., 2008; Colman et al., 

2007; Geoffroy et al., 2020; Geoffroy et al., 2014, 2018; Kerr et al., 2013; Lichtenstein et al., 

2019; O’Reilly et al., 2020; Shin et al., 2009; Sourander et al., 2009), as these problems are 

identifiable at school and modifiable via interventions (Boisjoli et al., 2007; Epstein et al., 2015). 

Although one recent meta-analysis of 24 longitudinal studies reported positive associations 

between externalizing and internalizing problems in childhood and future suicide attempts or 

death by suicide (Soto-Sanz et al., 2019), findings on the associations between suicide ideation 

are more inconsistent (Colman et al., 2007; Geoffroy et al., 2018; Kerr et al., 2013; Shin et al., 

2009).  
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First, it is unclear whether externalizing, internalizing and comorbid problems are 

distinctly associated with suicidal ideation and suicide attempts, as most existing studies have 

combined ideation and attempts, thus failing to examine mutually exclusive categories (Shin et 

al., 2009; Sourander et al., 2001). Moreover, to our knowledge, no studies have examined 

whether childhood externalizing and internalizing problems distinguish those who think about 

suicide without making an attempt from those who attempt it. This is important as a significant 

proportion of individuals who are thinking about suicide will not attempt in a near future (Mars 

et al., 2019b). According to the ideation to action framework, the development of suicidal 

ideation and progression from ideation to attempts are distinct processes with distinct predictors 

and mechanisms (Klonsky & May, 2014). Several studies support this framework and have 

identified specific risk factors for either ideation or attempts (Mars et al., 2019a, 2019b; May & 

Klonsky, 2016; Orri et al., 2020). As such, it is crucial to better understand whether childhood 

externalizing, and internalizing problems are differentially associated with suicidal ideation and 

attempts. 

Second, though co-occurring externalizing and internalizing problems are common 

(Gilliom & Shaw, 2004) and have been associated with worse mental health outcomes, such as 

depression (Winsper et al., 2019) and substance abuse (Brook et al., 2015), than either 

externalizing and internalizing problems alone, only two longitudinal studies have documented 

associations of comorbid externalizing and internalizing problems with suicide attempts (Brezo 

et al., 2008; Sourander et al., 2009). While children presenting with externalizing and 

internalizing problems were found to be at greater risk of attempting suicide by early adulthood 

than those with no problems, these two studies did not assess whether comorbid problems (a) 

were more strongly associated with suicidal ideation (in the absence of attempts) or attempts than 
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externalizing or internalizing problems alone and (b) did not distinguish those who thought about 

suicide without attempting it from those who attempted (Brezo et al., 2008; Sourander et al., 

2009). Additionally, the co-occurrence between externalizing and internalizing problems is better 

captured using repeated behavioral assessments throughout childhood and modelled using latent 

class growth analyses, such as group-based multitrajectories (Wiggins et al., 2015; Winsper et 

al., 2019). 

 Third, while females are more likely to experience suicidal ideation and suicide attempts 

than males (Cha et al., 2018),  findings on sex differences in the associations between 

externalizing and internalizing problems and suicidal risk have been scarce and inconsistent 

(Brezo et al., 2008; Sourander et al., 2009). For example, one study found that comorbid 

externalizing and internalizing problems were associated with suicide attempts and death by 

suicide in males but not females (Sourander et al., 2009), while another study found associations 

of comorbidity with suicide attempts in females but not males (Brezo et al., 2008). Given the 

mixed state of the literature, there is a need to clarify sex differences in the association between 

childhood externalizing and internalizing problems and suicidal risk.  

Using data from a large population-based cohort of children followed from 6 to 22 years 

of age, our aims were to capture the co-development of externalizing and internalizing problems 

over time with group-based multitrajectories to (a) test their associations with suicidal ideation 

and suicide attempts by early adulthood, and specifically to test whether comorbidity carries an 

additional risk with respect to externalizing or internalizing problems alone, (b) examine sex 

differences in their associations with suicide outcomes, and (c) examine whether childhood 

problems distinguish young adults who think about suicide without attempting it from those who 

attempted suicide.  
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Methods 

Participants 

Participants were from the Quebec Longitudinal Study of Kindergarten Children 

(QLSKC), a population-based sample of children attending kindergarten in French-speaking 

schools in the province of Québec in the 1986-87 and 1987-88 school years and followed up 

until 29 years. The cohort was selected by a random sampling procedure stratified by both 

administrative region and school board size; see cohort profile in Rouquette et al. (2014). The 

cohort was comprised of sub-samples of (a) 2000 children representative of Quebec 

kindergarteners and (b) 1017 children, who, in kindergarten, scored at the ≥80th percentile on the 

disruptive behaviours scale from the Social Behavior Questionnaire (SBQ) (Tremblay et al., 

1991). QLSKC was approved by the University of Montreal Ethics Board and Statistics Canada. 

Written informed consent was obtained from children’s parents prior to participation.  

Measures  

Teacher reports of externalizing and internalizing problems from 6 to 12 years-old 

School teachers rated children on the Social Behaviour Questionnaire (SBQ) (Tremblay 

et al., 1991) at ages 6, 7, 8, 9, 10, 11, and 12 via mail-in questionnaires. Given that teacher raters 

differed each year, the yearly assessments were independent. The SBQ has good predictive 

validity for various outcomes such as educational attainment, employment earnings and 

psychiatric problems (Brezo et al., 2008; Pingault et al., 2014; Rouquette et al., 2018; Vergunst et 

al., 2019) and showed good psychometric properties (Tremblay et al., 1987). Items were rated on 

a three-point scale according to the frequency of the behaviours, with 0 indicating never applies; 

1, applies sometimes; and 2, frequently applies. At each time point, we derived externalizing (13 
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items e.g., “destroys own or others’ belongings”, “fights with other children”; α =.89-.93) and 

internalizing (five items e.g., “tends to be fearful or afraid of new things or new situations”, 

“cries easily”; α= .61-.76) problems scales with confirmatory factor analysis. Derived factor 

scores were used as a measure of externalizing and internalizing problems latent constructs 

(higher scores indicating higher problems; see Supplementary Tables 2 and 3).   

Suicidal ideation and suicide attempts by age 22 

 Suicidal ideation and suicide attempts were assessed at 15 and 22 years using the 

Diagnostic Interview Schedule for Children (Breton et al., 1998) (self/parental-report) and the 

Diagnostic Interview Schedule for Adults (self-report) (Robins et al., 1982). Participants were 

asked by a trained research assistant visiting their home: “have you/your child thought seriously 

about killing yourself/themselves?” and “have you/your child tried to kill yourself/themselves?”. 

Either parental or self-report of items administered during adolescence were sufficient in 

classifying participants as having ideated or attempted suicide. 

 For the current study, we created a three-category outcome: (1) participants who never 

experienced suicidal ideation or attempted suicide, labelled non-suicidal, (2) participants who 

have experienced suicidal ideation but never attempted suicide, labelled as suicidal ideation, (3) 

participants who have experienced suicidal ideation and attempted suicide, labelled as suicide 

attempts.  

Child and family characteristics at age 6 as potential confounders  

 Potential confounding factors were assessed at 6 years-old using questionnaires 

administered to mothers. These were sex (male versus female), maternal age at childbirth (<20 

versus ≥21 years), family structure (two parents versus single-parent), maternal education (years 

of schooling), maternal occupational prestige (measured with the occupational prestige scale 
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(Blishen et al., 1987)) and positive and negative parenting attitudes (assessed with the Emotional 

Climate for Children Scale (Falender & Mehrabian, 1980); see Supplementary Tables 4 and 5).  

Statistical Analyses  

 First, we modelled the co-development of teacher-rated externalizing and internalizing 

problems from ages 6 to 12 using multitrajectory modelling (i.e., parallel processes latent growth 

curve analysis) in Mplus (version 7.3). This method estimates the co-development of these 

problems using mixture models and robust maximum likelihood estimation (Nagin, 2005). The 

result of this analysis allowed the identification of different profiles defined by the joint 

development of externalizing and internalizing problems across seven timepoints in childhood 

(from ages 6 to 12). To select the best-fitting model, we estimated a series of models including 

one to five groups based on participants having at least one data point (n=3017). These models 

were compared using the Bayesian Information Criterion (BIC), the Bootstrapped Likelihood 

Ratio (BLRT), entropy, theoretical relevance and class size (>10% of the sample retained at 

smaller class size).  

Second, we conducted multinomial regression using R software (version 4.0.5) to 

examine associations between the identified trajectories and the suicide outcome: non-suicidal, 

suicidal ideation and suicide attempts. The non-suicidal category was used as the reference group 

in the main analysis. To test whether there were differences in associations by sex, we included 

an interaction term between sex and the trajectory group for suicidal ideation and suicide 

attempts (versus non-suicidal). When a significant interaction was observed, stratified analyses 

by sex were conducted. Models were then adjusted for child and family characteristics assessed 

at 6 years old that were associated with the identified problem trajectories compared to low/no 

problem (p<.10). Further, we tested whether the externalizing and internalizing trajectory groups 
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further distinguish between suicidal ideation and suicide attempts. This was done by using 

suicidal ideation as the reference group. Missing data in the covariates were handled using 

multiple imputations, in which the models were estimated across 50 imputed datasets and the 

results pooled. 

Results 

The original sample included 3017 participants; main analyses were based on 2143 

participants with information on lifetime suicidal ideation and suicide attempts (see 

Supplementary Table 1 for comparisons between included and excluded participants; n=1429 

participants were from the representative sample and n=705 from the disruptive sample); sub-

sample membership was controlled in all analyses. Included and excluded participants did not 

differ in terms of most child and family characteristics except sex (males were more likely to be 

excluded) and childhood emotional and behavioral problems. 

Figure 1 depicts multitrajectories of externalizing and internalizing problems according to 

the four-group model, based on the maximum available sample of 3017. Although the BIC and 

BLRT pointed towards a five-group model, a closer examination of the four and five-group 

models indicated that entropy, theoretical relevance and class size (minimum class size, 10%) 

favored a four-group model (see Supplementary Table 6). The four identified group-based 

multitrajectories were: no/low problems, characterized by low internalizing and low 

externalizing problems (n=1369, 45.35%); internalizing, characterized by high internalizing and 

low externalizing problems (n=354, 11.74%); externalizing, characterized by low internalizing 

and moderate externalizing problems (n=882, 29.23%) and; comorbid, characterized by 

moderate and increasing internalizing, and high externalizing problems (n=413, 13.65%).  
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Figure 1. Multitrajectories of externalizing and internalizing childhood problems from age 6-12 
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Child and family characteristics by externalizing and internalizing trajectory group are presented 

in Table 1. Children presenting with externalizing (64.2%) or comorbid problems (82.3%) were 

more likely to be male, while children with internalizing problems were more likely to be female 

(59.3%). All child and family characteristics were associated with either externalizing and/or 

internalizing problems, except for positive parenting attitudes. We therefore adjusted for 

maternal education and occupational prestige, maternal age at birth, family structure and 

negative parenting attitudes in the regression analyses. Notably, children with comorbid 

problems were exposed to the highest level of psychosocial adversities (e.g., non-intact family: 

39.7%; and young mother: 17.7%). 

In this sample, 14.8% of individuals endorsed having experienced suicidal ideation but 

never attempted suicide, while 9.7% said they had attempted suicide by 22 years of age. The 

prevalence of suicidal ideation and suicide attempts was higher in females (17.5% for ideation 

and 12.9% for attempts) than in males (12.1% for ideation and 6.3% for attempts). 

Associations between childhood externalizing, internalizing and comorbid problem from 6 

to 12 years old and suicidal ideation and suicide attempts by 22 years old 

 For suicide attempts (reference category=non-suicidal), significant associations with 

childhood externalizing and internalizing problems alone or in co-occurrence were observed in 

the whole sample (Table 3). In fully adjusted analyses, males and females with externalizing 

(OR=2.00, CI=1.39-2.88) and internalizing (OR=2.34, CI=1.51-3.64) problems were at higher 

risk for attempting suicide by early adulthood compared to those with low/no problems. A 

significant interaction between the comorbid group and child sex (p=.028) suggested that 

comorbid problems were differentially associated with suicide attempts in females and males. In 

analyses stratified by sex, the odds ratio for the association between comorbid problems (vs 
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no/low problems) and suicide attempts was 5.40 (CI=2.79-10.46; p ≤.001) in females and 1.99 

(CI=0.97-4.08; p=.059) in males. Additionally, females with comorbid problems were at higher 

risk for attempting suicide than females with externalizing (OR=2.73, CI=1.36-5.49) and 

internalizing (OR=2.09, CI=1.01-4.33) problems alone. These differences were not observed in 

males. No associations were found between externalizing, internalizing and comorbid problems 

and suicidal ideation (reference category=non-suicidal) in the whole sample, or in males and 

females specifically (respective p-values for sex interactions: p=.841, p=.156, p=.492). Further, 

externalizing (OR=2.01, CI=1.29-3.12) and comorbid (OR=2.28, CI=1.29-4.03) problems 

distinguished individuals who have made a suicide attempt from those who experienced suicidal 

ideation without attempting suicide (reference category=suicidal ideation, without attempts). 

Patterns of results were similar for analyses based on the maximum sample available (see 

Supplementary Table 7). 

Discussion  

Our study captured the co-development of externalizing and internalizing problems 

throughout childhood and investigated their specific associations with lifetime suicidal ideation 

(without attempts) and suicide attempts by early adulthood. We also examined whether these 

problems distinguished those who have thought about suicide without attempting it from those 

who have attempted suicide. In this large cohort, we identified 54.6% of children with elevated 

emotional and behavioral problems: 29.2% with externalizing, 11.7% with internalizing, and 

13.7% with comorbid problems. The odds of attempting suicide in adulthood were two to three 

times higher for children with externalizing, internalizing or comorbid problems than for those 

with no/low problems. Females with comorbid problems had the highest risk of attempting 

suicide than any other group. Conversely, childhood externalizing, internalizing and comorbid 
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problems were not associated with suicidal ideation (without attempt). Of note, externalizing 

with or without internalizing problems distinguished those who have attempted suicide from 

those who have thought about suicide without attempting it.  

Comparable to our findings, most studies examining the co-development of externalizing 

and internalizing problems over the course of childhood and adolescence using group-based 

multitrajectories have identified four groups of children displaying either externalizing and 

internalizing problems, both, or neither (Brook et al., 2015; Duprey et al., 2019; Hannigan et al., 

2018; Ip et al., 2019; Winsper et al., 2019). Notably, using the Avon Longitudinal Study of 

Parents and Children cohort, the identified group-based multitrajectories of children of 4 to 9.5 

years old in a recent study were similar to those derived by our team in terms of the number, 

shape and size of trajectories (Winsper et al., 2019). In addition, the prevalence of children with 

comorbid problems in this cohort (13.7%) fits within the range of 6.3%-15.0% that has been 

identified by prior studies (Brook et al., 2015; Duprey et al., 2019; Hannigan et al., 2018; Ip et 

al., 2019; Winsper et al., 2019). These children displayed the highest levels of externalizing and 

moderate-increasing levels of internalizing problems, beginning to incline from 6 years old and 

continuing steadily up to 12 years old, where they reached the most severe levels of problems in 

each dimension compared to the other groups. Of note, children presenting with comorbid 

problems were more likely to be male and to be exposed to the highest levels of adversity (e.g., 

non-intact family, young mother). This is in line with prior large-sample studies showing that 

comorbidity in childhood was more prevalent in males and linked to having experienced the 

highest level of psychosocial problems such as family hardship, and living in a single-parent or 

low-income household (Duprey et al., 2019; Hannigan et al., 2018; Wiggins et al., 2015; 

Winsper et al., 2019). 
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As reported in prior systematic reviews and meta-analyses, (Soto-Sanz et al., 2019; Witte 

et al., 2018) childhood externalizing and internalizing problems have been found to be associated 

with suicide attempts. In their meta-analysis, using suicide attempts by early adulthood as an 

outcome, Soto-Sanz et al. (2019) reported a moderate effect size for externalizing and large 

effect for internalizing problems, suggesting that internalizing problems are more strongly 

associated with suicide attempts. In our study, the odds ratio for externalizing and internalizing 

problems and suicide attempts were nearly of the same strength (2 and 2.34 respectively). This 

may, however, be due to methodological differences, as we separated children with comorbid 

problems from those presenting with only one dimension, while  Soto-Sanz et al. (2019) did not. 

The current study extends existing knowledge by identifying children with comorbid 

externalizing and internalizing problems while tracking the development of these problems over 

time. 

 Of note, we found associations of childhood externalizing and internalizing problems 

with suicide attempts, but not suicide ideation (in the absence of attempts), suggesting that 

childhood problems may confer specific risk for later suicide attempts. In the same line, 

externalizing problems alone or in co-occurrence with internalizing problems were associated 

with elevated risk of suicide attempts. These results provide support for the ideation to action 

framework suggesting that specific risk factors could distinguish individuals with suicide 

ideation (but who do not attempt suicide) from those who engage in suicide attempt. In line with 

our findings, prior studies found that impulsivity, a feature of externalizing problems, is a key 

contributing factor to the progression from suicidal ideation to suicide attempt (Mars et al., 

2019a).  
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Using the same cohort from this study, Brezo et al. (2008) found that females with high 

comorbid problems from 6 to 12 years old were more likely to attempt suicide than those with 

low problems (Brezo et al., 2008). We took this line of investigation a step further by showing 

that females with comorbid problems are also at higher risk for suicide attempts when compared 

to those with externalizing or internalizing problems alone. However, our findings diverge from 

the work of Sourander and colleagues (Sourander et al., 2009), who found that males with 

comorbid childhood problems were at higher risk for attempting suicide compared to females. 

This divergence may be due to differences in methodology between the two studies, namely the 

fact that externalizing and internalizing problems were measured at one time point and they 

focused on hospital admission for suicide attempts. Additionally, our findings are in line with a 

prior study which showed that females with comorbid externalizing and internalizing problems 

experienced more negative outcomes, such as substance dependence and adverse school 

experiences, than those without (Marmorstein & Iacono, 2001).  

This large population-based cohort study has several strengths. First, externalizing and 

internalizing problems were assessed by a different teacher every year for seven years 

throughout elementary school, providing us with insight from multiple raters. Second, 

identifying group-based multitrajectories of childhood behavioral problems allowed us to 

estimate the simultaneous development of externalizing and internalizing problems from early to 

late childhood. Lastly, lifetime suicidal ideation and attempts were assessed using a validated 

clinical interview administered to both the participants and their parents in adolescence and again 

in early adulthood, capturing reports from two informants at two key developmental stages. 

Despite these strengths, certain limitations remain. First, as in other longitudinal studies, attrition 

occurred over time, with information on suicidal ideation and suicide attempts available for 71% 



This manuscript has been accepted for publication by: Psychological Medicine (2021). 

 

of the initial sample. Though we may have underestimated the strength of associations of our 

externalizing and internalizing profiles with suicidal ideation and attempts (as participants with 

emotional and behavioral problems were more likely to be excluded from the analyses), there 

were no differences on child and family characteristics (other than sex) between included and 

excluded participants. Second, our assessments of externalizing and internalizing problems were 

based on observations performed by teachers. Given that, in a school setting, internalizing 

problems are more difficult to identify than externalizing problems because they are less 

disruptive to a classroom setting, teachers may have underrated children’s internalizing problems 

(Cytryn & McKnew Jr., 1996; Green et al., 1996). 

In sum, the present study suggests that childhood externalizing and internalizing 

problems are associated with the risk of attempting suicide in adulthood; the highest risk was 

seen for females with comorbid problems. More importantly, externalizing problems (but not 

internalizing problems) distinguished individuals who attempted suicide from those who 

experienced suicidal ideation, without attempting it. Thus, the presence of childhood 

externalizing problems may be a key contributing factor to the risk of engaging in suicidal acts. 

Given the exploratory nature of our study, more studies are needed to clarify the specific role of 

childhood externalizing problems as a potential factor for the transition from suicidal ideation to 

attempt. Intervention studies aimed at reducing childhood externalizing problems might also 

investigate whether this translates into a reduction of suicide attempts.   
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Table 1. Child and family characteristics at age 6 and trajectories of externalizing and internalizing problems from 6 to 12 years-old. 

Variables Whole 

Sample 

No/low  

problems  

Internalizing 

problems  

Externalizing 

problems     

Comorbid 

problems  

P-values for 

group differences 

Child characteristics  

Sex (male); No.(%) 1593(52.8) 545(39.8) 144(40.7) 566(64.2) 339(82.3) < .001 

Socioeconomic characteristics 

Maternal education (years); Mean (sd)  11.71(2.62) 12.11(2.59) 11.36(2.68) 11.53(2.63) 11.03(2.50) < .001 

Maternal occupational prestige; Mean (sd)  0.00(1.00) 0.11(1.01) -0.12(0.97) -0.06(1.01) -0.06(1.01) < .001 

Maternal age at birth<21; No.(%)  281(9.4) 88(6.4) 29(8.2) 93(10.6) 71(17.7) < .001 

Parental attitudes towards child rearing 

Family structure (single parent); No.(%) 1871(12.4) 102(9.8) 45(17.2) 116(19.3) 91(39.7) <.001 

Positive parenting attitude; Mean(sd) 0.00(1.00) 0.01(0.97) 0.05(0.98) -0.04(0.99) 0.00(1.12) .499 

Negative parenting attitude; Mean(sd) 0.00(1.00) -0.17(0.93) -0.06(0.99) 0.11(0.99) 0.38(1.10) < .001 
Note. Based on maximum N ranging from 2136 to 3017. Maternal occupational prestige and parenting attitudes were converted into Z-scores (mean=0; standard deviation=1) to 

ease interpretation. 
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Table 2. Prevalence of suicidal ideation and suicide attempts by 22 years-old by childhood externalizing, internalizing and comorbid 

problems during childhood(N=2143). 

  

Non-Suicidal Suicidal Ideation 

Without Attempts

Low/no Problem 805(77.9) 155(15.0) 73(7.1)

Externalizing 459(76.4) 77(12.8) 65(10.8)

Internalizing 169(67.9) 45(18.1) 35(14.1)

Comorbid 179(71.3) 39(15.5) 33(13.1)
 



 

 

Table 3. Specific associations of suicidal ideation (without attempts) and attempts by 22 years-old with childhood externalizing, 

internalizing and comorbid problems during childhood (N=2,143). 

Multitrajectory Unadjusted OR (95%CI) Adjusted OR (95%CI) 

 

 

Suicidal Ideation 

vs. Non-suicidal 

Suicide Attempts 

vs. Suicidal 

Ideation 

Suicide 

Attempts vs. 

Non-suicidal 

Suicidal Ideation 

vs. Non-suicidal 

Suicide Attempts 

vs. Suicidal 

Ideation 

       

Low/no Problem 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 

Externalizing 1.61 (1.13-2.30) 0.98 (0.66-1.19) 1.82 (1.18-2.81) 2.00 (1.39-2.88) 1.00 (0.74-1.35) 2.01 (1.29-3.12) 
Internalizing 2.30 (1.49-2.56) 1.39 (0.96-2.01) 1.66 (0.98-2.79) 2.34 (1.51-3.64) 1.41 (0.97-2.04) 1.67 (0.99-2.81) 

Comorbid 2.18 (1.39-3.41) 1.17 (0.79-1.73) 1.86 (1.08-3.21) 3.29 (2.05-5.29) 1.44 (0.96-2.17) 2.28 (1.29-4.03) 
Note. Adjusted model controlled for sex, maternal education, occupational prestige, age at birth, family structure and negative parenting attitudes.  

Association of comorbid problems with suicide attempts (vs. non-suicidal) was stronger in females than males (p=<0.028): in females (n=18, %=33.3; adjusted OR=5.40, CI=2.79-

10.46, p=<0.001); in males (n=15, %= 7.6; adjusted OR=1.99, CI=0.97-4.08, p=.059). All other sex by trajectory group interactions were non-significant for the outcomes of 

suicidal ideation and suicide attempts (vs. non-suicidal). 

 

 

  



 

Supplementary Tables 

Supplementary Table 1. Comparisons of the included and excluded participants based on child and family characteristics. 

Variables Included 

(n=2143) 

Excluded 

(n=874) 

P-value for 

group 

differences 

Child Characteristics 

  Male Sex, No.% 1060 (49.7) 534 (60.5)        < .001 

Externalizing and internalizing problems   

  Low/no problems; No.% 1033 (48.4)  336 (38.1) < .001 

   Externalizing; No.% 601 (28.2)  281 (31.8)  

  Internalizing; No.% 249 (11.7)  105 (11.9) 

  Comorbid; No.% 251 (11.8)  161 (18.2)  

Family characteristics 
  Mother’s education (years); Mean (sd)  11.74 (2.63) 11.64 (2.56) .375 

  Mother’s occupational prestige; Mean (sd)  0.01 (1.00) -0.03 (1.00) .254 

  Mother’s age<21; No.%  195 (9.2)  86 (9.8)  .622 

  Family Non-intact; No.% 187 (12.2)  78 (12.9)  .668 

  Positive attitude; Mean(sd) 0.02 (1.00) -0.05 (1.00) .078 

  Negative attitude; Mean(sd) -0.02 (0.99) 0.05 (1.02) .084 
Note. Maternal occupational prestige and parenting attitudes were converted into Z-scores (mean=0; standard deviation=1) to ease interpretation. 
 

 

 

 

 

 

 

  



 

Supplementary Table 2. Social behavior questionnaire confirmatory factor analysis indices of model it from 6-12 years old. 

Age Chi-Square DF P-Value RMSEA CFI TLI 

6 3226.196 134 <.001 0.09 0.959 0.953 

7 2052.65 134 <.001 0.08 0.96 0.96 

8 2481.663 134 <.001 0.09 0.95 0.94 

9 1626.599 134 <.001 0.08 0.95 0.94 

10 2536.773 134 <.001 0.09 0.94 0.93 

11 2527.425 134 <.001 0.09 0.94 0.93 

12 2183.082 134 <.001 0.08 0.94 0.93 
Note. DF = Degrees of freedom; RMSEA= Root mean square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis Index. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Supplementary Table 3. Factor loadings of externalizing and internalizing items of the social behavior questionnaire from 6-12 years 

old. 
 Externalizing Internalizing 
Item 6  7  8  9  10  11  12  6  7  8  9  10  11 12 
Restless. Runs about or 
jumps up and doesn’t 
keep still 

0.90 0.90 0.88 0.84 0.86 0.87 0.84        

Squirmy, fidgety child 0.89 0.88 0.86 0.83 0.86 0.87 0.85        
Destroys own and 
other’s belongings  

0.84 0.81 0.76 0.75 0.78 0.79 0.77        

Fights other children 0.88 0.90 0.89 0.90 0.84 0.87 0.84        
Not much liked by 
other children 

0.75 0.75 0.74 0.75 0.76 0.71 0.67        

Irritable, quick to fly 
off the handle  

0.82 0.80 0.79 0.80 0.84 0.80 0.81        

Is disobedient 0.84 0.85 0.85 0.84 0.81 0.85 0.83        
Tells lies 0.74 0.77 0.79 0.81 0.79 0.79 0.80        
Bullies others 0.92 0.94 0.91 0.92 0.89 0.87 0.85        
Does not share 
material used for task 
in the classroom 

0.80 0.66 0.60 0.61 0.62 0.67 0.64        

Blames others 0.83 0.83 0.85 0.86 0.87 0.86 0.87        
Inconsiderate of others 0.84 0.87 0.81 0.80 0.81 0.8 0.79        
Kicks, bites or hits 
other children 

0.90 0.92 0.90 0.88 0.86 0.84 0.84        

Is worried. Worries 
about many things 

       0.91 0.87 0.83 0.81 0.75 0.79 0.80 

Tends to do things on 
his/her own, rather 
solitary 

       0.36 0.47 0.50 0.45 0.56 0.53 0.55 

Appears to be 
miserable, unhappy 
distressed 

       0.80 0.86 0.83 0.86 0.85 0.86 0.88 

Tends to be fearful or 
afraid of new things or 
new situations 

       0.84 0.79 0.71 0.70 0.67 0.68 0.72 

Cries easily        0.77 0.71 0.8 0.78 0.79 0.77 0.78 

 



 

Supplementary Table 4. Emotional climate scale confirmatory factor analysis indices of model fit. 

Chi-Square DF P-Value RMSEA CFI TLI 

983.153 118 <.001 0.070 0.912 0.899 
Note. DF = Degrees of freedom; RMSEA= Root mean square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis Index. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Supplementary Table 5. Factor loadings of negative and positive parenting attitude items of the emotional climate scale.  

Items Positive 

Attitudes 

Negative 

Attitudes 

I enjoy showing the latest pictures of my child to my friends. 0.46  

I like to be with my child. 0.83  

Having a child to care for is a lot of fun. 0.81  

It is very interesting to spend time watching my child. 0.70  

When I have free time, I’d rather be with my child than read a book. 0.54  

I really enjoy talking about my child. 0.58  

It makes me happy just to think of the time my child and I spend 

together. 

0.79  

I thought that children were supposed to be much happier than my 

child has turned out to be. 

 0.44 

It’s hard to be stuck at home with a child.  0.35 

I don’t tolerate temper tantrums.  0.22 

I find it really irritating when all other women can talk about is their 

children. 

 0.62 

My child often upsets me.  0.37 

I think my child should comply with all my requests.  0.44 

I look forward to the time when my child requires less care and 

attention from 

me. 

 0.68 

Having a child has been a very large burden for me.  0.77 

When I’ve finished my day’s work, I need time away from my child.  0.53 

I have tried to teach my child early who makes the decisions in our 

family. 

 0.82 

  



 

 

Supplementary Table 6. Indices of fit from the multitrajectory model.  

N classes logLikelihood k AIC BIC VLM  BLRT  Entropy  Class 1  Class 2 Class 3 Class 4 Class 5 

1 -33779.8 20 67599.52 67719.76 
  

1 100 
    

2 -30013.8 27 60081.66 60243.98 <.001 <.001 0.88 0.64 0.35 
   

3 -29211.8 34 58491.65 58696.06 <.001 <.001 0.82 0.48 0.15 0.35 
  

4 -28831.2 41 57744.34 57990.84 0.0039 <.001 0.81 0.11 0.45 0.13 0.29   

5 -28617.7 48 57331.46 57620.04 0.0136 <.001 0.78 0.21 0.12 0.38 0.19 0.08 
Note. AIC = Akaike information criterion; BIC = Bayesian information criterion; VLMR = Vuong-Lo-Mendell-Rubin test; BLRT = bootstrap likelihood ratio test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  



 

Supplementary Table 7. Specific associations of suicidal ideation (without attempts) and attempts by 22 years old with childhood 

externalizing, internalizing and comorbid problems during childhood in non-imputed sample (N=1,251). 

Multitrajectory Unadjusted OR (95%CI) Adjusted OR (95%CI) 

 Suicide Attempts 

vs. Non-suicidal 

Suicidal Ideation 

vs. Non-suicidal 

Suicide Attempts 

vs. Suicidal 

Ideation 

Suicide 

Attempts vs. 

Non-suicidal 

Suicidal Ideation 

vs. Non-suicidal 

Suicide Attempts 

vs. Suicidal 

Ideation 

Whole Sample       

Low/no Problem 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference] 

Externalizing 1.61 (1.13-2.30) 0.89 (0.66-1.19) 1.82 (1.18-2.81) 2.10 (1.32-3.33) 1.05 (0.71-1.56) 1.99 (1.14-3.49) 

Internalizing 2.30 (1.49-3.56) 1.39 (0.96-2.01) 1.66 (0.98-2.80) 2.49 (1.45-4.30) 1.70 (1.09-2.67) 1.46 (0.78-2.75) 

Comorbid 2.18 (1.39-3.40) 1.17 (0.79-1.73) 1.86 (1.08-3.21) 3.72 (2.06-6.71) 1.67 (0.99-2.79) 2.23 (1.10-4.54) 
Note. Adjusted model controlled for sex, maternal education, occupational prestige, age at birth, family structure and negative parenting attitudes.  

Association of comorbid problems with suicide attempts (vs. non-suicidal) was stronger in females than males (p=<0.001): in females (unadjusted OR=5.36, CI=2.78-10.3, 

p=<0.001); in males (unadjusted OR=1.94, CI=0.95-3.96, p=.059). All other sex by trajectory group interactions were non-significant for the outcomes of suicidal ideation and 

suicide attempts (vs. non-suicidal). 

 
 

 

 


