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Table of Contents Summary. In this contemporary sample, we report the prevalence of suicide-

related outcomes and associations with mental health problems from age 13 to 20 years. 
 

What’s Known on This Subject. Suicide-related outcomes are associated with a range of 

Mental Health Problems (MHPs) in adolescence, but the importance of different internalizing 

and externalizing MHPs may vary across adolescence and for different suicide-related outcomes 

(passive ideation, serious ideation, suicide attempt). 

 

What This Study Adds. Suicide-related outcomes are common in adolescence, with stable rates 

of suicide attempt and increasing rates of suicidal ideation. Internalizing MHPs are 

independently associated with suicidal ideation (passive and serious), while externalizing and 

internalizing MHPs are independently associated with suicide attempt. 
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Abstract 

 

Background: Obtaining recent estimates of the prevalence of suicide-related outcomes across 

adolescence, and its associated mental health problems (MHPs) is important for clinical practice. 

We estimated prevalence of suicide-related outcomes at ages 13, 15, 17 and 20y (2011-2018) in 

a contemporary population-based cohort and documented associations with MHPs throughout 

adolescence.  

Methods: Data were from 1618 participants from the Quebec Longitudinal Study of Child 

Development. Internalizing (depression, anxiety) and externalizing (oppositional/defiance, 

conduct, attention deficit and/or hyperactivity) MHPs were assessed with validated 

questionnaires. Outcomes were self-reported passive and serious suicidal ideation, and suicide 

attempt.  

Results: Lifetime prevalence for passive suicidal ideation (13-17y), serious suicidal ideation, and 

suicide attempt (13-20y) were 21.7%, 11.9%, and 6.7%, respectively. Prevalence was twice as 

high for females than for males. Overall, rates of passive (15y-to-17y, 11.80%-18.40) and serious 

ideation (13y-to-20y, 3.30%-9.50%) increased over time, but were stable for attempt (13y-to-

20y, 3.50%-3.80%). In univariable analyses, all MHPs were associated with suicide-related 

outcomes at all ages (Risk Rate Ratios range: 2.57-3.10 for passive ideation to 2.10-4.36 for 

suicide attempt), and associations were similar for males and females (sex-interaction Ps>.05). 

Magnitude of associations were generally stronger for more severe suicide-related outcomes 

(passive ideation<serious ideation<attempt). In multivariable analyses, internalizing problems 

were associated with suicidal ideation, while both depressive and conduct symptoms were 

associated with attempt.  

Conclusion: Suicidal ideation and attempt were common, especially for females and youth 

presenting depressive and conduct problem symptoms. Clinicians should systematically assess 

suicidal risk in teens, especially in those presenting MHPs.  
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Introduction 

 

Suicide in adolescence is a leading public health concern worldwide, with approximately 140 

000 youth aged 10-24 years who die by suicide every year.1,2 In many countries, including 

Canada, suicide is the second most common cause of death in this age-group.1,3 In addition to the 

thousands of youth who have died by suicide, many more have thought about suicide either 

passively or actively and/or have attempted suicide. In the U.S. National Co-morbidity Survey, 

12.1% of adolescents reported serious thoughts of suicide, 4% developed a suicidal plan and 

4.1% attempted suicide before reaching adulthood.4 

Prior studies tracking the course of suicidal ideation and/or suicide attempt longitudinally 

reported that these suicide-related outcomes increase during adolescence, peak in mid-

adolescence and decline during the transition into adulthood.5-8 However, these studies were 

based on non-contemporary cohorts of youth, limiting the generalization of findings for today’s 

adolescents. Documenting the course of suicidal ideation and suicide attempt in a population-

based cohort of today’s youth is important, especially in light of recent studies showing an 

increase in emergency visits for suicide attempt in recent years,9-11 including in the Canadian 

province of Québec.12 

Suicidal ideation and attempt are closely associated with mental health problems (MHPs),4,13,14 

with the vast majority of adolescents with suicidal ideation/suicide attempt meeting criteria for at 

least one MHP. Both internalizing (e.g., depression and anxiety) and externalizing (e.g., ADHD, 

oppositional defiant disorder, conduct disorder) problems have been associated with suicidal 

ideation/suicide attempt,15 and the magnitude of associations tend to be stronger with increasing 

severity (e.g., stronger associations seen for attempt compared to ideation).4,14 However, it is still 

unclear whether patterns of concurrent associations between MHPs and suicide-related outcomes 
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vary across age. Only few studies have documented associations between MHPs and suicide-

related outcomes in different age groups.16-20 Most studies were published before 2000; relied on 

cross-sectional designs and convenience samples; focused on suicide mortality (i.e., only one 

study examined MHPs correlates with suicide-related outcomes other than mortality20); used 

heterogeneous categorizations of younger vs older adolescents (e.g., <11 vs 11-14 years in one 

study,19  <17 vs ≥17 in another study18), thus preventing comparisons across studies. These 

limitations suggest that longitudinal investigations among contemporary adolescents assessed at 

multiple time points would be helpful to clarify associations between MHPs and suicide-related 

outcomes. 

Using a birth-cohort of individuals born in 1997-98 in the Canadian province of Québec, our first 

aim was to document the prevalence of suicidal ideation (passive/serious) and suicide attempt 

from early (age 13) to late (age 20) adolescence. The second aim was to describe MHP correlates 

of these suicide-related outcomes across different ages. 

Methods 

Participants  

The Québec Longitudinal Study of Child Development (QLSCD) is an ongoing population-

based study of a cohort of individuals born in 1997/98 in the Canadian province of Québec and 

followed until 20 years of age. The study is conducted by the Institut de la statistique du Québec. 

The Québec Master Birth Registry was used to select a representative sample of infants. The 

target population was singleton infants who were 59 or 60 weeks of gestational age, born to 

mothers residing in each geographic area of Québec, with the exception of Northern Québec, 

Cree Territory, Inuit Territory and Native reserves (2.2% of all births); because children from 

those remote regions were mostly out-of-reach.  At its inception, 2120 families participated in 
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the first assessment, representing 94.5% of the target population. This cohort has had annual and 

bi-annual follow-ups from 5 months until 20 years of age. More details about the study design 

can be found online (http://www.iamillbe.stat.gouv.qc.ca). 

In the present study, we included 1618 participants for whom measures of suicidal 

ideation/suicide attempt were available at either age 13, 15, 17 or 20 years (76% of the original 

cohort).   

The Ethics Committee of the Institut de la Statistique du Québec and the Research Ethics Board 

of the Sainte-Justine Research Center approved each phase of the study, and informed consent 

was obtained at every time point from the participating adolescents and their parents. 

Measures   

Self-reported suicide-related outcomes (13, 15, 17, 20 years)  

Self-reported past-year passive suicidal ideation, serious suicidal ideation and suicide attempt 

were collected at 13, 15, 17 and 20 years of age. The three items that were used were: (1) “did 

you ever think about suicide?” (never to very often; this item was not available at 20y); if yes, 

they were asked (2) “did you ever seriously think of attempting suicide?” (yes/no); if yes, they 

were asked (3) “how many times did you attempt suicide?” Three suicide-related outcomes were 

derived based on participants’ responses: (a) passive suicidal ideation if they reported suicidal 

ideation, with no serious ideation or suicide attempt; available at 13, 15 and 17y only; (b) serious 

suicidal ideation if they reported serious ideation, with no attempt and (c) suicide attempt.  

Mental health problems (13, 15, 17, 20 years) 

Information on symptoms related to five MHPs were identified from validated and standardized 

self-report questionnaires: depression, anxiety, oppositional/defiance, conduct and attention 

deficit and/or hyperactivity problems. All measures, described in Table 1, were age-appropriate 
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and showed very satisfactory psychometric proprieties. Correlations among these measures are 

reported in supplementary table 1. 

Statistical Analyses 

First, we described the prevalence of suicide-related outcomes (i.e., passive ideation, serious 

ideation, attempt) from ages 13 to 20 years in the whole sample and separately for males and 

females. Lifetime estimates were also calculated. Second, multinomial logistic regressions were 

used to identify univariable associations between each MHP and suicide-related outcomes across 

ages. Third, multivariable analyses were conducted entering all MHPs in a multinomial logistic 

regression model to estimate the independent contribution of each MHP to suicide-related 

outcomes across ages. All models were adjusted for sex. Interactions between MHPs and sex 

were tested, but none reached statistical significance (Ps>.05). In these regressions, associations 

were expressed as Risk Rate Ratio (RRR), representing the increased risk of suicide-related 

outcomes for each standard deviation (SD) increase on the continuous MHPs indicators. 

The maximum available sample size for each age was as follows: n=1225 at 13 years; n=1428 at 

15 years, n=1228 at 17 years and n=1235 at 20 years. Missing data for participants included in 

the study sample (N=1618) were imputed using multiple imputation by chained equations.21 

Imputation models included all modelled variables plus key variables such as sex, maternal 

depressive symptoms, parental socioeconomic status, family structure, family functioning, peer 

victimization and childhood mental health symptoms (i.e., depression/anxiety, opposition, 

ADHD). All models were estimated across 50 imputed datasets and the results were pooled.  

In addition, to account for baseline differences between participants included (N=1618) in 

analyses and non-included (n=502), we conducted analyses with inverse probability weights. 

Weights represent participants’ probabilities of being included in the study sample (N=1618) 
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conditional on variables related to differential attrition. These variables were the following: male 

sex (47.8% in included sample versus 61.1% in nonincluded sample,; p<.001), family 

socioeconomic status, (Minlcuded=-.01 versus Mnoninlcuded=-.29; p<.001) and hostile-reactive 

parenting practices (Minlcuded=1.84 versus Mnoninlcuded=2.16; p<.001).  

Results 

Lifetime estimates of self-reported suicide-related outcomes 

Lifetime estimates for passive suicidal ideation (13 to 17 years), serious suicidal ideation, and 

suicide attempt (both 13 to 20 years) were 21.7%, 11.9%, and 6.7%, respectively. Prevalence of 

all suicide-related outcomes were almost twice as high for females than for males: prevalence for 

passive suicidal ideation, serious suicidal ideation, and suicide attempt were 28.1%, 13.9%, 9.2% 

for females, and 14.7%, 9.7%, 4.0% for males.  

Prevalence of self-reported suicide-related outcomes at 13, 15, 17 and 20 years  

In the whole sample, prevalence for passive suicidal ideation increased throughout adolescence 

(11.8%, 18.3%, 18.4%; 13, 15, 17 years, respectively). The prevalence for serious suicidal 

ideation also increased throughout adolescence (3.3%, 3.9%, 5.8%, 9.5%; 13, 15, 17, 20 years, 

respectively). However, the prevalence of suicide attempt was approximately 4% during this 

developmental period (3.7%, 3.5%, 3.8%, 3.5%; 13, 15, 17, 20 years, respectively) (Figure 1). 

Although the prevalence of self-reported suicide-related outcomes was generally higher in 

females than in males, the temporal trend was similar in males and females.  
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Univariable associations between MHPs and self-reported suicide-related outcomes at age 13 

years 

Results of all univariable analyses are shown in Table 2. At age 13, depressive symptoms was 

the MHP most strongly associated with all suicide-related outcomes, with RRRs (for each SD 

increase on the continuous MHPs indicators) for passive suicidal ideation, serious suicidal 

ideation and suicide attempt of 2.57 (2.15-3.07), 2.99 (2.25-3.99), and 2.93 (2.21-3.89), 

respectively. The association between suicide-related outcomes and anxiety was statistically 

significant but weaker in magnitude, with RRRs of 1.58 (1.35-1.85) for passive suicidal ideation, 

1.65 (1.22-2.24) for serious suicidal ideation, and 1.80 (1.33-2.43) for suicide attempt. Among 

externalizing MHPs, RRRs were higher for suicide attempt than passive and serious suicidal 

ideation. Specifically, RRRs ranged from 1.66 (1.38-2.00 for ADHD symptoms) to 1.80 (1.50-

2.15 for conduct problem symptoms) for passive suicidal ideation and from 1.85 (1.32-2.58 for 

oppositional/defiant symptoms) to 2.02 (1.54-2.65 for conduct problem symptoms) for serious 

suicidal ideation; for suicide attempt, RRRs ranged from 2.40 (1.75-3.28 for ADHD symptoms) 

to 2.85 (2.24-3.63 for conduct problem symptoms). 

Univariable association between MHPs and self-reported suicide-related outcomes at age 15 

years 

At age 15, depressive symptoms were still the MHP most strongly associated with all suicide-

related outcomes, with RRRs for passive suicidal ideation, serious suicidal ideation and suicide 

attempt of 3.10 (2.58-3.71), 4.68 (3.21-6.82) and 4.36 (3.00-6.33), respectively. Associations 

were significant for anxiety symptoms, although RRRs were smaller: 2.38 (2.01-2.81) for 

passive suicidal ideation, 2.90 (2.05-4.10) for serious suicidal ideation, and 3.16 (2.16-4.62) for 

suicide attempt. Associations between externalizing MHPs and suicide-related outcomes were 
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smaller in magnitude and similar across suicide-related outcomes compared to those for 

internalizing MHPs. RRRs ranged from 1.58 (1.38-1.82) for the association of 

oppositional/defiant symptoms with passive suicidal ideation to 2.15 (1.58-2.93) for the 

association of ADHD symptoms with suicide attempt. 

Univariable associations between MHPs and self-reported suicide-related outcomes at age 17 

years 

At age 17, depressive and anxiety symptoms showed the strongest associations with all suicide-

related outcomes. For depressive symptoms, RRRs for passive suicidal ideation, serious suicidal 

ideation and suicide attempt were 2.68 (2.21-3.25), 3.00 (2.24-4.02), 3.17 (2.19-4.58), 

respectively, while for anxiety symptoms they were 2.28 (1.90-2.74), 2.43 (1.83-3.22), and 2.28 

(1.53-3.40), respectively. For externalizing MHPs, RRRs ranged from 1.49 (1.28-1.73) for the 

association of conduct problem symptoms with passive suicidal ideation to 2.11 (1.57-2.84) for 

the association of ADHD symptoms with suicide attempt. 

Univariable associations between MHPs and self-reported suicide-related outcomes at age 20 

years 

Consistent with what we found for previous ages, strong associations with suicidal ideation and 

suicide attempt were found for internalizing MHPs (serious suicidal ideation: 2.42 (1.98-2.95) 

for depressive symptoms; 1.87 (1.56-2.25) for anxiety symptoms; suicide attempt: 2.10 (1.54-

2.86) for depressive symptoms; 1.80 (1.35-2.39) for anxiety symptoms). In terms of 

externalizing MHPs, RRRs for serious suicidal ideation ranged from 1.48 (1.23-1.78) for ADHD 

symptoms to 1.52 (1.30-1.79) for conduct problem symptoms. In terms of suicide attempt, RRRs 

ranged from 1.39 (1.02-1.91) for ADHD symptoms to 1.58 (1.27-1.98) for conduct problem 

symptoms. 
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Multivariable associations between MHPs and self-reported suicide-related outcomes from 13 to 

20 years  

RRRs for the independent associations of each MHP with suicide-related outcomes are reported 

in Table 3. After mutually adjusting for all examined MHPs, internalizing problems (i.e., 

depression at age 13, 15, and 20, and anxiety at 15 and 17 years) were independently associated 

with passive and serious suicidal ideation, while no independent significant associations were 

observed for any of the externalizing problems. For suicide attempt, independent associations 

were observed for both internalizing problems (i.e., depression at 13 and 20 years) and 

externalizing problems (i.e., conduct problems at 13, 15, and 20 years). No independent 

significant associations were observed at 17 years for serious suicidal ideation and suicide 

attempt, although conduct problems was marginally significant for suicide attempt. 

Discussion 

Our results using a representative cohort of today’s adolescents from the Canadian province of 

Québec provide information on prevalence and MHPs correlates of suicide-related outcomes 

from early to late adolescence. We estimated that 11.9% of adolescents experienced serious 

suicidal ideation and 6.7% attempted suicide by 20 years of age. These estimates are consistent 

with the National Comorbidity Survey Replication Adolescent Supplement (NCS-A); a large 

survey of 6483 US adolescents aged 13 to 18 years in 2001-20044 and the Ontario Child Health 

Study, a cohort of 2396 adolescents aged 14-17 years in 2014.22 The lifetime prevalence of 

passive suicidal ideation was 21.7% indicating that many adolescents think about suicide without 

a serious desire of attempting suicide. Although direct comparisons of prevalence are hindered 

by differences in measurement of suicidal ideation, our estimate is in line with meta-analytic data 

reporting lifetime prevalence of suicidal ideation of 29.9% in adolescents23 and 22.2% in college 
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students.24 As reported elsewhere,25-28 females were more likely than males to experience 

suicidal ideation or to attempt suicide. These sex differences in suicidal ideation and suicide 

attempt might be attributed to various factors such as mental health (e.g., higher prevalence of 

depression in females) or social stigma (e.g., greater stigma around suicide in males than 

females).29 Our study extends prior knowledge by showing that sex differences are observed 

throughout adolescence, from ages 13 to 20 years.  

 

To our knowledge, this is the first epidemiological study with repeated assessments of suicide-

related outcomes over 7 years in today’s generation of youth. The few longitudinal studies based 

on past generations of youth reported that suicidal ideation and suicide attempt peak in mid-

adolescence and decrease in late adolescence or early adulthood.5-8,30 Here, the 12-month 

prevalence of suicide attempt was relatively stable across adolescence (from 13 to 20 years). 

Further, we noticed a 40% increase in the 12-month prevalence of serious suicidal ideation in 

late adolescence (17 to 20 years). Future studies are needed to confirm our results and to better 

understand reasons for such increases in rates of serious suicidal ideation in late adolescence.  

 

Our univariable findings also demonstrate that all MHPs were associated with outcome variables 

with magnitude of associations increasing in strength with the severity of the suicide-related 

outcomes. However, in multivariable analyses adjusting for all MHPs simultaneously, depressive 

symptoms were most consistently associated with passive and serious suicidal ideation. While 

having a major depressive episode is a well-known risk factor of suicidal ideation and suicide 

attempt,1,31 our study adds to the general body of knowledge by showing associations with 

suicide-related outcomes across the full spectrum of depressive symptoms. This suggests that 



 

 15 

youth presenting with depressive symptoms (and not solely those who are clinically depressed), 

may be more likely to experience suicidal ideation or attempt suicide. Contrary to the hypothesis 

that passive suicidal ideation might not be reflective of psychopathology given its high 

prevalence,23,24 here we found that anxiety and depressive symptoms were associated with 

increased risk of passive suicidal ideation.  

 

In univariable analyses, externalizing problems (e.g., conduct, oppositional/defiance and 

attentional/hyperactivity symptoms) were associated with passive suicidal ideation, serious 

suicidal ideation and suicide attempt at all four time points, with stronger associations in younger 

adolescents. In multivariable analyses, none of the externalizing problems were significantly 

associated with passive or serious suicidal ideation. However, externalizing problems remained 

associated with suicide attempt in these multivariable analyses. This indicates that the most 

consistent predictor of suicide attempt across development was conduct problems, even after 

depressive symptoms were taken into account. This finding is consistent with previous 

longitudinal studies suggesting that both internalizing and externalizing problems independently 

predict suicidal behaviors, and showing the unique contribution of externalizing problems on 

suicidal acts.32-34 

Limitations  

This study is based on a well-established longitudinal cohort with repeated measures of suicide-

related outcomes and MHPs throughout adolescence. Additionally, the data included in this 

study have been recently collected (last data collection was in 2018), thus representing today’s 

generation of youth. Despite these strengths, the following limitations must be acknowledged. 

First, because of sample attrition (e.g., emigration, loss to follow-up and refusal), our analyses 
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were conducted on 1618 of 2120 individuals (76%) of the initial sample. To minimize attrition 

biases, analyses were performed using sample weights accounting for the probability of being 

missing at follow-up. Second, although instruments used to measure MHPs all showed 

satisfactory psychometric proprieties, different instruments were used in early (13 years) and late 

(20 years) adolescence. This may introduce a bias in the magnitude of associations when 

different time points are compared. Third, passive suicidal ideation was not measured at age 20 

years. Therefore, all participants received the question on serious suicidal ideation, which differs 

from previous data collection in which only participants endorsing suicidal ideation were asked 

about serious suicidal ideation. Consequently, the rate of serious suicidal ideation at age 20 years 

may be overestimated. Fourth, although we examined a comprehensive set of MHPs, other 

problems (such as substance use35, psychotic symptoms36) associated with suicide-related 

outcomes were not examined in this study. Fifth, the instruments used to assess MHPs are not 

diagnostic tools, therefore we could not determine if the endorsed symptoms met criteria for a 

mental disorder as defined by the DSM. Moreover, as self-reports were also used to assess 

suicide-related outcomes, these may have been influenced by recall bias and participants’ 

interpretation of the questions. Finally, the variation in the prevalence of suicide-related 

outcomes from 13 to 20y of age may be partially influenced by the overall increase in emergency 

visits for suicidal risk,9,11 including in Québec,12 and not uniquely due to age differences. 

Conclusion  

Suicide is a leading cause of death among youth2 and rates of death by suicide and emergency 

visits/hospitalization for suicide attempt12 have increased over the past few years, especially 

among females.12,37,38  In this cohort of today’s youth, we found that serious suicidal ideation and 

suicide attempt were relatively common (lifetime prevalence ~18% combined), Additionally, one 



 

 17 

youth out of five has thought about suicide without serious desire of attempting suicide during 

adolescence. MHPs were important correlates of suicide-related outcomes, with both depressive 

and conduct problem symptoms being independently associated with suicidal risk. These 

findings suggest that suicide risk should be systematically assessed in adolescents presenting 

with mental health symptoms and not solely in those adolescents with clinically diagnosed 

mental disorders.   
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Figure 1. Prevalence of Self-Reported Suicide-Related Outcomes at 13, 15, 17 and 20 Years in 

Overall Sample, and in Females and Males Separately. a 

 

 

 
 

 

 

a. Data were compiled from the final master file of the Québec Longitudinal Study of Child Development (1998-

2018), ©Gouvernement du Québec, Institut de la statistique du Québec 

NA=information on passive suicidal ideation was not available at 20 years.  
Note: Prevalence of suicide-related outcomes were estimated based on imputed and weighted sample (N=1618) and 

on maximum available sample (N=1225 to 1428). 
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Supplementary material 

 

Supplementary Table 1: Correlation matrix for MHPs for the entire sample (A), for females (B) and males (C) a 

 

Entire sample (A)  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Depression 13y 1 0.44 0.39 0.31 0.45 0.36 0.33 0.23 0.40 0.19 0.18 0.03 0.36 0.24 0.24 0.33 0.26 0.28 0.20 

2. Depression 15y 0.44 1 0.59 0.38 0.35 0.74 0.55 0.34 0.25 0.37 0.28 0.13 0.28 0.43 0.35 0.27 0.59 0.39 0.27 

3. Depression 17y 0.40 0.60 1 0.45 0.28 0.51 0.74 0.39 0.20 0.20 0.39 0.10 0.22 0.27 0.43 0.25 0.38 0.60 0.32 

4. Depression 20y 0.32 0.39 0.45 1 0.19 0.33 0.41 0.66 0.20 0.15 0.16 0.13 0.20 0.22 0.25 0.19 0.24 0.30 0.39 

5. Anxiety 13y 0.44 0.36 0.31 0.18 1 0.37 0.32 0.23 0.27 0.08 0.08 0.02 0.28 0.13 0.14 0.39 0.24 0.22 0.19 

6. Anxiety 15y 0.37 0.74 0.51 0.31 0.38 1 0.59 0.35 0.16 0.26 0.21 0.06 0.2 0.31 0.27 0.19 0.48 0.32 0.26 

7. Anxiety 17y 0.33 0.55 0.73 0.40 0.36 0.60 1 0.4 0.17 0.21 0.29 0.10 0.18 0.24 0.33 0.21 0.35 0.50 0.33 

8. Anxiety 20y 0.21 0.33 0.39 0.66 0.22 0.34 0.40 1 0.13 0.11 0.14 0.10 0.16 0.19 0.25 0.15 0.21 0.29 0.39 

9. Conduct 13y 0.40 0.26 0.22 0.19 0.29 0.16 0.16 0.09 1 0.48 0.36 0.22 0.51 0.37 0.35 0.47 0.34 0.32 0.18 

10. Conduct 15y 0.23 0.37 0.22 0.13 0.12 0.25 0.21 0.08 0.49 1 0.59 0.33 0.33 0.59 0.45 0.25 0.54 0.32 0.15 

11. Conduct 17y 0.19 0.29 0.39 0.14 0.10 0.20 0.28 0.11 0.38 0.62 1 0.39 0.28 0.44 0.63 0.23 0.39 0.55 0.18 

12. Conduct 20y 0.01 0.14 0.11 0.12 -0.02 0.03 0.08 0.08 0.18 0.32 0.43 1 0.15 0.30 0.30 0.15 0.25 0.29 0.16 

13. Opposition 13y 0.35 0.30 0.25 0.21 0.28 0.21 0.20 0.15 0.52 0.35 0.29 0.15 1 0.38 0.34 0.48 0.36 0.32 0.20 

14. Opposition 15y 0.27 0.44 0.27 0.17 0.16 0.32 0.23 0.16 0.39 0.60 0.47 0.28 0.38 1 0.58 0.30 0.62 0.41 0.21 

15. Opposition 17y 0.23 0.34 0.43 0.20 0.16 0.26 0.32 0.21 0.35 0.49 0.63 0.31 0.36 0.59 1 0.31 0.46 0.61 0.28 

16. Adhd13y 0.33 0.27 0.25 0.22 0.38 0.19 0.20 0.15 0.48 0.24 0.24 0.15 0.49 0.29 0.32 1 0.45 0.43 0.30 

17. Adhd 15y 0.27 0.60 0.38 0.21 0.24 0.49 0.33 0.20 0.35 0.55 0.41 0.28 0.37 0.63 0.46 0.44 1 0.56 0.35 

18. Adhd 17y 0.29 0.40 0.60 0.29 0.25 0.31 0.49 0.28 0.33 0.35 0.56 0.32 0.35 0.43 0.61 0.46 0.57 1 0.47 

19. Adhd 20y 0.21 0.26 0.32 0.39 0.19 0.25 0.33 0.42 0.16 0.13 0.16 0.14 0.19 0.20 0.30 0.31 0.34 0.46 1 

 

Lower diagonal reports estimates on the imputed dataset, upper diagonal reports estimates on the non-imputed dataset  
a. Data were compiled from the final master file of the Québec Longitudinal Study of Child Development (1998-2018), ©Gouvernement du 

Québec, Institut de la statistique du Québec   
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Females (B) 

  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Depression 13y 1 0.42 0.36 0.31 0.47 0.38 0.30 0.22 0.43 0.21 0.23 0.04 0.41 0.27 0.27 0.38 0.27 0.27 0.16 

2. Depression 15y 0.42 1 0.55 0.36 0.30 0.74 0.51 0.30 0.26 0.38 0.32 0.13 0.32 0.48 0.43 0.31 0.62 0.43 0.24 

3. Depression 17y 0.39 0.55 1 0.40 0.24 0.45 0.73 0.30 0.20 0.18 0.41 0.11 0.22 0.28 0.47 0.30 0.38 0.61 0.30 

4. Depression 20y 0.32 0.35 0.42 1 0.16 0.31 0.36 0.66 0.22 0.18 0.18 0.12 0.23 0.26 0.27 0.24 0.28 0.32 0.37 

5. Anxiety 13y 0.46 0.32 0.28 0.16 1 0.31 0.24 0.18 0.31 0.08 0.08 0.05 0.30 0.13 0.15 0.42 0.22 0.20 0.13 

6. Anxiety 15y 0.39 0.74 0.45 0.30 0.34 1 0.53 0.27 0.20 0.30 0.30 0.10 0.27 0.37 0.37 0.25 0.51 0.35 0.21 

7. Anxiety 17y 0.31 0.51 0.73 0.37 0.29 0.53 1 0.30 0.16 0.21 0.35 0.10 0.20 0.27 0.42 0.26 0.35 0.53 0.28 

8. Anxiety 20y 0.21 0.29 0.33 0.66 0.17 0.28 0.33 1 0.14 0.12 0.11 0.12 0.19 0.21 0.22 0.18 0.24 0.26 0.34 

9. Conduct 13y 0.44 0.28 0.24 0.22 0.30 0.21 0.19 0.10 1 0.48 0.39 0.18 0.54 0.36 0.35 0.50 0.34 0.34 0.20 

10. Conduct 15y 0.23 0.38 0.19 0.14 0.10 0.29 0.21 0.06 0.49 1 0.64 0.35 0.33 0.59 0.48 0.23 0.56 0.34 0.14 

11. Conduct 17y 0.22 0.32 0.41 0.17 0.09 0.26 0.34 0.10 0.41 0.66 1 0.40 0.32 0.47 0.62 0.24 0.44 0.57 0.18 

12. Conduct 20y 0.03 0.15 0.14 0.13 0.00 0.06 0.14 0.10 0.15 0.33 0.41 1 0.14 0.31 0.30 0.12 0.24 0.28 0.12 

13. Opposition 13y 0.39 0.32 0.25 0.20 0.29 0.25 0.20 0.13 0.55 0.36 0.33 0.13 1 0.40 0.38 0.50 0.37 0.36 0.23 

14. Opposition 15y 0.29 0.49 0.27 0.22 0.17 0.38 0.26 0.18 0.38 0.61 0.49 0.28 0.40 1 0.62 0.29 0.65 0.42 0.20 

15. Opposition 17y 0.25 0.40 0.45 0.26 0.19 0.35 0.40 0.21 0.35 0.50 0.61 0.29 0.38 0.62 1 0.32 0.50 0.61 0.27 

16. Adhd13y 0.39 0.33 0.32 0.26 0.43 0.25 0.28 0.17 0.50 0.23 0.24 0.09 0.50 0.28 0.31 1 0.45 0.45 0.30 

17. Adhd 15y 0.29 0.63 0.39 0.27 0.24 0.51 0.35 0.22 0.37 0.58 0.45 0.26 0.39 0.66 0.50 0.45 1 0.60 0.34 

18. Adhd 17y 0.29 0.41 0.62 0.34 0.24 0.31 0.52 0.26 0.36 0.35 0.56 0.31 0.36 0.43 0.60 0.47 0.60 1 0.47 

19. Adhd 20y 0.19 0.21 0.31 0.37 0.15 0.19 0.30 0.38 0.17 0.10 0.16 0.11 0.19 0.18 0.30 0.30 0.33 0.47 1 

 

Lower diagonal reports estimates on the imputed dataset, upper diagonal reports estimates on the non-imputed dataset 

a. Data were compiled from the final master file of the Québec Longitudinal Study of Child Development (1998-2018), 

©Gouvernement du Québec, Institut de la statistique du Québec   
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Males (C) 

  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. Depression 13y 1 0.42 0.36 0.31 0.47 0.38 0.3 0.22 0.43 0.21 0.23 0.04 0.41 0.27 0.27 0.38 0.27 0.27 0.16 

2. Depression 15y 0.43 1 0.55 0.36 0.30 0.74 0.51 0.30 0.26 0.38 0.32 0.13 0.32 0.48 0.43 0.31 0.62 0.43 0.24 

3. Depression 17y 0.37 0.54 1 0.40 0.24 0.45 0.73 0.30 0.20 0.18 0.41 0.11 0.22 0.28 0.47 0.30 0.38 0.61 0.30 

4. Depression 20y 0.27 0.34 0.41 1 0.16 0.31 0.36 0.66 0.22 0.18 0.18 0.12 0.23 0.26 0.27 0.24 0.28 0.32 0.37 

5. Anxiety 13y 0.39 0.31 0.26 0.15 1 0.31 0.24 0.18 0.31 0.08 0.08 0.05 0.30 0.13 0.15 0.42 0.22 0.20 0.13 

6. Anxiety 15y 0.29 0.65 0.43 0.22 0.33 1 0.53 0.27 0.20 0.30 0.30 0.10 0.27 0.37 0.37 0.25 0.51 0.35 0.21 

7. Anxiety 17y 0.28 0.45 0.66 0.35 0.36 0.55 1 0.3 0.16 0.21 0.35 0.10 0.20 0.27 0.42 0.26 0.35 0.53 0.28 

8. Anxiety 20y 0.15 0.25 0.35 0.63 0.20 0.29 0.39 1 0.14 0.12 0.11 0.12 0.19 0.21 0.22 0.18 0.24 0.26 0.34 

9. Conduct 13y 0.38 0.31 0.25 0.18 0.28 0.17 0.17 0.11 1 0.48 0.39 0.18 0.54 0.36 0.35 0.50 0.34 0.34 0.20 

10. Conduct 15y 0.21 0.39 0.25 0.12 0.13 0.23 0.21 0.08 0.49 1 0.64 0.35 0.33 0.59 0.48 0.23 0.56 0.34 0.14 

11. Conduct 17y 0.16 0.30 0.43 0.10 0.11 0.17 0.27 0.13 0.35 0.57 1 0.40 0.32 0.47 0.62 0.24 0.44 0.57 0.18 

12. Conduct 20y 0.02 0.22 0.15 0.16 -0.03 0.06 0.09 0.10 0.20 0.32 0.45 1 0.14 0.31 0.30 0.12 0.24 0.28 0.12 

13. Opposition 13y 0.30 0.29 0.26 0.22 0.26 0.17 0.20 0.17 0.5 0.34 0.24 0.18 1 0.4 0.38 0.50 0.37 0.36 0.23 

14. Opposition 15y 0.24 0.45 0.28 0.11 0.14 0.28 0.21 0.14 0.41 0.59 0.45 0.29 0.35 1 0.62 0.29 0.65 0.42 0.20 

15. Opposition 17y 0.21 0.34 0.45 0.16 0.14 0.21 0.29 0.23 0.36 0.47 0.65 0.32 0.33 0.57 1 0.32 0.50 0.61 0.27 

16. Adhd13y 0.33 0.35 0.29 0.23 0.39 0.24 0.25 0.20 0.46 0.25 0.26 0.19 0.49 0.30 0.33 1 0.45 0.45 0.30 

17. Adhd 15y 0.24 0.62 0.37 0.13 0.22 0.48 0.31 0.15 0.34 0.51 0.38 0.31 0.35 0.60 0.42 0.46 1 0.60 0.34 

18. Adhd 17y 0.29 0.43 0.64 0.24 0.27 0.33 0.51 0.31 0.31 0.34 0.56 0.33 0.34 0.43 0.61 0.46 0.54 1 0.47 

19. Adhd 20y 0.21 0.27 0.29 0.39 0.20 0.27 0.33 0.43 0.15 0.17 0.17 0.20 0.19 0.21 0.30 0.36 0.34 0.44 1 

 

Lower diagonal reports estimates on the imputed dataset, upper diagonal reports estimates on the non-imputed dataset 
a. Data were compiled from the final master file of the Québec Longitudinal Study of Child Development (1998-2018), ©Gouvernement du 

Québec, Institut de la statistique du Québec 
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Appendix 

 

DEPRESSION SYMPTOMS 

 

Children’s Depression Inventory (CDI); 10 items; 13 years 

Please pick out the sentence that describes you best in the past 2 weeks: 

 

I do most things ok/I do many things wrong/I do everything wrong. 

I hate myself/I don't like myself/I like myself. 

I do not feel alone/I feel alone many times/I feel alone all the time. 

Nobody really loves me/I am not sure if anybody loves me/I am sure that someone loves me. 

I am sad once in a while/I am sad many times/I am sad all the time. 

Nothing will ever work out for me/I am not sure if things will work out for me/Things will work 

out for me OK. 

I feel like crying everyday/I feel like crying many days/I feel like crying once in a while. 

Things bother me: All the time/Many times/Once in a while. 

I look: Ok/there are some bad things about my looks/I look ugly. 

I have plenty of friends/I have some friends but I wish I had more/I do not have any friends. 

 

Depression subscale from Mental Health and Social Inadaptation Assessment for 

Adolescents (MIA); 8 items; 15 and 17 years  

Nothing was fun for me, I wasn't interested in anything. 

I felt sad and unhappy. 

I lacked energy or felt tired. 

I lost interest in things I usually like. 

I felt I couldn't do anything well. 

I felt I wasn't as good-looking or as smart as other people. 

Doing even little things made me feel really tired. 

I had trouble thinking clearly. 

 

Center for Epidemiologic Studies Depression Scale (CES-D); 13 items; 20 years 

I did not feel like eating; my appetite was poor. 

I felt that I could not shake off the blues even with help from my family or friends. 

I had trouble keeping my mind on what I was doing.  

I felt depressed.  

I felt that everything I did was an effort.   

I felt hopeful about the future.  

My sleep was restless. 

I was happy. 

I felt lonely. 

I enjoyed life. 

I had crying spells. 

I felt that people disliked me.  

I have felt scared or panicky for no very good reason. 

______________________________________________________________________________ 
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GENERALIZED ANXIETY SYMPTOMS 

Anxiety subscale from Behavior Questionnaire; 3 items; 13 years 

I am too fearful or nervous. 

I worry a lot. 

I am nervous, highstrung or tense. 

 

Anxiety subscale from Mental Health and Social Inadaptation Assessment (MIA) for 

Adolescents; 9 items; 15 and 17 years 

I was too fearful or nervous. 

I had worries that interfered with my everyday life. 

I worried about my past behaviour. 

I worried about my school work. 

I worried about my own health. 

I worried about my loved ones (family, friends). 

I worried about my relationships with my friends (i.e. making and keeping friends). 

I was concerned about my appearance or weight. 

I found it difficult to control the worry. 

 

Generalized Anxiety Disorder 7-item (GAD-7); 7 items; 20 years 

Feeling nervous, anxious or on edge.  

Not being able to stop or control worrying. 

Worrying too much about different things. 

Trouble relaxing. 

Being so restless that it’s hard to sit still. 

Becoming easily annoyed or irritable.  

Feeling afraid as if something awful might happen. 

______________________________________________________________________________ 

ATTENTION DEFICIT HYPERACTIVITY SYMPTOMS 

ADHD subscale from Behavior Questionnaire; 7 items; 13 years 

I can't sit still, I am restless. 

I am impulsive, I act without thinking. 

I have difficulty waiting for my turn in games or group activities. 

I cannot settle to anything for more than a few moments. 

I am easily distracted. I have trouble sticking to any activity. 

I am inattentive, I have difficulty paying attention to someone 

I can't concentrate, I can't pay attention.  

 

ADHD subscale from Mental Health and Social Inadaptation Assessment (MIA) for 

Adolescents; 16 items; 15 and 17 years 

I was impulsive (reacted quickly without thinking). 

I said things before thinking them through. 

I did or said things without stopping to think. 

I had difficulty waiting for my turn in games or group activities. 
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I often blurted out the answer to a question that hadn't yet been completely asked. 

I got into trouble because I did things without thinking. 

I felt very restless, I was constantly on the move. 

I often stood up in class or in other situations where I was supposed to remain seated. 

I often had trouble staying calm during games or leisure activities. 

I moved my hands and feet, I wriggled in my chair. 

I was inattentive, I had difficulty paying attention to what someone was saying or doing. 

I completed all of my tasks or homework, I was able to stay focused.  

I had trouble keeping my mind on what I was doing for more than a few minutes. 

I forgot what I was supposed to be doing or what I had planned to do. 

I avoided doing things where I needed to pay attention for a long time. 

I made a lot of mistakes because it was hard for me to do things carefully. 

 

Adult ADHD Self-Report Scale (ASRS-v1.1); 18 items; 20 years 

Do you have trouble wrapping up the final details of a project, once the challenging parts have 

been done? 

Do you have difficulty getting things in order when you have to do a task that requires 

organization? 

Do you have problems remembering appointments or obligations? 

When you have a task that requires a lot of thought, do you avoid or delay getting started? 

Do you fidget or squirm with your hands or feet when you have to sit down for a long time? 

Do you feel overly active and compelled to do things, like you were driven by a motor? 

Do you make careless mistakes when you have to work on a boring or difficult project? 

Do you have difficulty concentrating on what people say to you, even when they are speaking to 

you directly? 

Do you misplace or have difficulty finding things at home or at work? 

Are you distracted by activity or noise around you? 

Do you leave your seat in meetings or other situations in which you are expected to remain 

seated? 

Do you feel restless or fidgety? 

Do you find yourself talking too much when you are in social situations? 

When you’re in a conversation, do you find yourself finishing the sentences of the people you 

are talking to, before they can finish them themselves? 

Do you have difficulty waiting your turn in situations when turn taking is required? 

Do you interrupt others when they are busy? 

Do you have difficulty keeping your attention when you are doing boring or repetitive work? 

Do you have difficulty unwinding and relaxing when you have time to yourself? 

______________________________________________________________________________ 

OPPOSITIONAL/DEFIANT SYMPTOMS 

Oppositional/defiant subscale from Behavior Questionnaire; 4 items; 13 years 

I am defiant or refuse to comply with adults' requests or rules.  

After I have misbehaved, I don't feel sorry (feel guilty). 

I have temper tantrums or easily get angry.  

Punishment doesn’t make me change my behavior. 
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Oppositional/defiant subscale from Mental Health and Social Inadaptation Assessment 

(MIA) for Adolescents; 9 items; 15 and 17 years 

I refused to do what my parents or my teacher were telling me to do. 

I felt sorry after doing something wrong.  

I had temper tantrums. 

I lost my temper easily. 

I was mean to certain people. 

I got even with someone by trying to hurt them. 

I got even with someone by telling lies about them. 

I blamed someone else when I got caught doing something wrong. 

I did some things just to annoy people or make them angry. 

______________________________________________________________________________ 

CONDUCT PROBLEM SYMPTOMS 

Conduct subscale from Behavior Questionnaire; 7 items; 13 years 

I destroy my own things. 

I destroy things belonging to my family or other young people. 

I vandalize.  

I steal at home. 

I steal outside my home.  

I tell lies or cheat.  

When I am mad at someone, I say to others: “let's not be with him/her”. 

 

Conduct subscale from Mental Health and Social Inadaptation Assessment (MIA) for 

Adolescents; 16 items; 15 and 17 years 

I cheated in order to succeed at school. 

I cheated in order to make some money. 

I cheated in order to win a competition. 

I told lies in order to get things or favours from others. 

I told lies in order to get out of doing things I was supposed to do. 

I stole money or objects from home. 

I stole money or objects from school or from stores. 

I used a weapon in order to steal. 

I entered a house, a building or a car without permission in order to steal. 

I broke down a door or a window in order to get into a place and take something. 

I stayed out at night much later than I was allowed to. 

I stayed out all night without my parents' permission. 

I ran away from home. 

I skipped school without reason (cut class). 

I deliberately started a fire. 

I deliberately destroyed someone else's property. 

 

Self-Reported Delinquency Questionnaire- 7 items; 20 years 

Have you gone into a place without paying when payment was required? 
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Have you stolen something from a store? 

Have you threatened to hit someone in order to force them to do something they didn’t want to 

do? 

Have you gotten into a fist fight with someone else? 

Have you lied or given false information to get what you wanted (an object, an advantage, 

permission, etc.)? 

Have you spread false rumours to destroy someone’s reputation? 

Have you been arrested and taken to a police station because you did something illegal? 

______________________________________________________________________________ 

 

 

 


