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Abstract 

Data from the National Longitudinal Survey of Children and Youth (NLSCY), a 

nationally representative and prospective cohort, was used to explore patterns of 

problem behaviour in elementary school aged children across time and their 

association to adolescent health-risk outcomes. Latent profile analyses identified 

four profiles of problem behaviour: (1) low on all problem behaviours, (2) 

moderate on all problem behaviours, (3) high on all problem behaviours, and (4) 

high on hyperactivity/inattention and internalizing. This measurement invariant 

trend was observed at ages 6/7, 8/9, and 10/11. Transition patterns between these 

profiles of problem behaviour from ages 6/7 to 10/11 were also identified 

(n=8,266). The association of these profiles and transition patterns with health-

risk outcomes were computed using logistic regression modelling. While patterns 

of persisting problem behaviour were associated with suicidal thoughts, substance 

use, and delinquency, they did not differ from the profile at age 10/11 years, 

where the “Moderate all” and “High all” profiles of problem behaviour predicted 

the most health-risk outcomes in adolescence. The most recent assessment of 

problem behaviour in adolescence was as good of a predictor of adolescent 

health-risk outcomes relative to patterns of problem behaviour across time.  
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Chapter 1 - Introduction 

1.1 Introduction 

Emotional and behavioural problems occur early in the life course and include 

feelings of negative affect, hyperactivity, and aggression.1–3 While some of these 

behaviours can be considered developmentally normative, subsets of children 

have displayed patterns of emotional and behavioural problems that persist from 

childhood, through adolescence, and into adulthood.4–7 While a wealth of research 

has been conducted that investigated patterns of problem behaviours in children, 

and how they change across time, less research has looked at how these temporal 

sequences of problem behaviour relate to health-risk outcomes in adolescence, 

such as suicidality, substance use, and delinquent behaviours. Identification of 

patterns of childhood problem behaviours, and how they change across time, may 

serve as useful predictors of health-risk outcomes and highlight potential target 

groups for intervention.    

 The adolescent period is a high-risk period in the development of many 

health-risk outcomes including suicidality (i.e. thoughts and behaviours), 

substance use, and other types of delinquency. Between the ages of 15-24, suicide 

is the second and third leading cause of death for individuals in Canada and the 

United States, respectively.8 When looking at suicidal thoughts, it has been 

estimated that approximately 1 in 5 early adolescents have experienced suicidal 

thoughts.9 Adolescence is also the period in which individuals first begin 

experimenting with alcohol, nicotine, cannabis, and sometimes, harder 

substances.10–12 Approximately half of adolescents have tried alcohol, one tenth 
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have reported being current cigarette smokers, and a quarter of adolescent’s report 

trying cannabis.10–12 In relation to other types of delinquency, overall rates have 

been decreasing, but youth still account for the highest rates of criminality out of 

any age group.13   

 As these findings demonstrate, youth are a vulnerable population for 

suicidality, substance use, and criminal activity. It is important for researchers to 

investigate etiological and predictive markers in the development of these 

behaviours, so that they can be targeted to intervene and prevent health-risk 

outcomes. Modern longitudinal methodology, in tandem with large datasets of 

health surveys, offer the ability to explore patterns of emotional/behavioural 

problems in children throughout development that predict negative health-risk 

outcomes in adolescence. The present study will investigate patterns of problem 

behaviour at three timepoints in childhood. Furthermore, how these patterns of 

problem behaviour change across time will be explored, as well as how these 

temporal sequences of problem behaviour relate to negative outcomes in 

adolescence.  

The following literature review will first outline special considerations 

when identifying problem behaviour in childhood and then briefly discuss the 

manifestations of internalizing and externalizing behaviour in childhood and how 

stable these problems remain throughout childhood. Lastly, the negative outcomes 

in adolescence associated with childhood problem behaviour will be discussed. 
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1.2 Problem Behaviour in School-Aged Children  

In the broadest sense, childhood problem behaviour has been empirically divided 

into two, sometimes co-occurring, domains which are internalizing problem 

behaviour and externalizing problem behaviour.14 Internalizing problem 

behaviours are expressed through anxious and depressive behaviours such as 

social withdrawal, behavioural inhibition, and low self-esteem.14 In contrast, 

externalizing problem behaviours are expressed as aggression, hyperactivity, 

inattention, and defiance.14 Externalizing behaviour has been studied more 

extensively than internalizing behaviour in children.15 This is largely due to the 

fact that externalizing is easier to identify and has a more detrimental effect on 

classrooms and family dynamics, as a whole, compared with internalizing 

disorders, which have a more detrimental effect on the individual themselves.16 

These behaviours are often described separately, but are not mutually exclusive, 

and can occur in tandem.17,18 This two-dimension categorization of problem 

behaviour is utilized in many structured assessments of childhood emotions and 

behaviour. The most notable example is the Child Behaviour Checklist (CBCL), 

one of the most widely used measures of childhood behaviour and a primary 

measure in the current investigation.17  

Due to the frequency of developmental changes occurring throughout 

childhood, it has been argued that children’s problem behaviour is 

developmentally normative.19–21 It has been suggested that the development of 

pathological problem behaviour, especially internalizing pathology, cannot be 

reliably identified until pubertal changes have occurred and that, for the majority 
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of children, problem behaviour  will decrease across development.22,23 Indeed, 

some research has shown that children do frequently move in and out of 

pathological states of behaviour during the course of development.21,24 There is 

also, however, a dearth of literature that has identified persistent pathological 

behaviour (both externalizing and internalizing) from early childhood, into 

adolescence and adulthood.4–7,25–30  

Prior to delving into research on childhood problem behaviour, it is 

important to acknowledge discrepancies in how these behaviours are classified. 

Historically, these types of behaviours have been explored as occurring on a 

continuum, where the severity of the behaviours is considered, or these types of 

behaviour have been explored categorically, where cutoff scores are applied to a 

continuum and individuals are classified into dichotomous or categorical 

groupings. For the present investigation and in order to better capture the range of 

problem behaviour, continuous measures of problem behaviour were explored. 

This is further supported by the fact that subthreshold symptoms of diagnosed 

mental illness have been shown to be associated with health-risk outcomes, such 

as suicide and substance use, as well as subsequently meeting clinical diagnoses 

for mental illness.31–33 The subsequent literature review, however, will also 

describe categorical classifications of problem behaviour/mental illness, as this 

taxonomy structure is used frequently in the field and has relevant findings to the 

present investigation. 
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1.2.1 Internalizing Problem Behaviour 

When evaluating children, internalizing behaviour is often divided into depressive 

behaviours and anxious behaviours.14,34 Research has shown these two emotional 

problems to be highly related with one another and have been studied in tandem, 

as well as separately. For the sake of this review, and to more specifically cover 

the literature in children, depression and anxiety will be described distinctly, as 

well as comorbidity.  

1.2.1.1 Anxiety  

In general, anxiety can be defined as unpleasant feelings of angst and worry, 

which manifest through patterns of sympathetic nervous system arousal (e.g. 

increased heartrate, tremors/shaking), withdrawal, and overwhelming feelings of 

dread.35,36 It is important to make the distinction between fear and anxiety. While 

both can manifest similar behavioural and cognitive reactions, as well as lead to 

pathological states, the source of these reactions is different. Anxiety and fear are 

normal human emotions, but when they become severely impairing in relation to 

anticipated or hypothetical events, that are not realistic, they can be defined as 

problematic.37 

Anxious behaviours have been observed across the entirety of childhood, 

and as early as the toddler period.2,38–41 However, the types of problematic anxiety 

do seem to change as a function of age. Separation anxiety, characterized by 

feelings of anxiety related to being away from the home/caregiver, are most 

common in early- and mid-childhood, with most cases emerging before the age of 

12.2,40–42 Contrary to this, symptoms of generalized anxiety disorder, 
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characterized by excessive feelings of anxiety and worry about everyday events, 

are more common in adolescents and young adults.43 Specific phobic disorders 

show less age-specificity and are observed across the entirety of childhood.40 

Prevalence rates of generalized anxiety disorder, social phobia, panic disorder, 

and agoraphobia seem to increase across childhood and adolescence, whereas less 

change is observed in specific phobias and separation anxiety.40 Despite these age 

differences, it is important to note that factor analyses have been conducted and 

differentiation of multiple anxiety disorders such as generalized anxiety disorder, 

separation anxiety disorder, social anxiety disorder, obsessive-compulsive 

symptomatology, and phobic anxieties have all been identified in early 

childhood.44,45  

The overall prevalence of any anxiety disorder in childhood has been 

estimated to be between 2.6% – 17.7%.40,46 Anxiety disorders have also been 

observed to be highly comorbid with one another in children.47 More specifically, 

generalized anxiety disorder has been found to be highly comorbid with social 

phobia (22-67%), separation anxiety disorder (10-51%) and specific phobias (7-

33%).47 

Although DSM criteria for anxiety disorders are largely the same for 

children and adults (with the exception of separation anxiety disorder), identifying 

the difference between developmentally normative behaviour and pathological 

anxiety symptoms in children can be difficult and must be considered as a 

potential limitation in this type of research.15 The novelty of life and the 

imagination of children can result in the exacerbation of fears in things such as the 
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dark, characters in media, and unknown situations, but this is often normal 

developmental behavior.15 It is also to be expected that children feel a moderate 

amount of stress when separated from their home and caregivers.15 It is important 

to identify the degree of impairment, controllability, and persistence of the fears 

when making decisions on what is normal and what is problematic behaviour.15,48 

When considering prevalence rates of anxiety disorders/symptoms in children, 

these criteria must be considered as it has been shown that when the criteria of 

functional impairment is included in defining childhood anxiety, the prevalence of 

the disorder(s) goes down.46 Despite these caveats when measuring anxious 

behaviours in children, empirically derived measures have been shown to 

accurately identify psychopathological symptoms in children.49  

1.2.1.2 Depression 

Depression is characterized by low/negative affect, as well as reduced desire to 

partake in activity.37 While states of depression can occur in healthy individuals, 

especially relative to loss and failure, when the feelings of depression are 

persistent and unrealistic, across most situations, they become problematic and 

potentially pathological. Symptoms of clinical depression include persistent low 

mood, low interest in enjoyable activities, feelings of pain, as well as sleep 

disturbances and hyper-/hypo-phagia (i.e. over-/under-eating).  

Depressive psychopathology can be observed throughout childhood, but 

the manifestations of it do change based on an individual’s cognitive, social and 

physiological standing, and thus, as a function of age.3 Major depressive disorder 

is the most common mood disorder observed in children.3,50 Bipolar disorders and 
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depression with psychotic features are rarely observed in childhood.50 Similar to 

anxiety, depressive symptoms can be observed early in the lifecourse.46,51,52 

Research on preschoolers has shown that subsets of them can display all DSM-IV 

symptoms of major depressive disorder and that they occur in greater frequency 

(with the exception of irritability) than in healthy preschoolers, as well as 

preschoolers diagnosed with attention deficit disorder or disruptive 

disorders.34,53,54 This population has also been shown to have the same 

neurological and cortisol dysregulation as is seen in depressed adults, further 

supporting the notion that the etiology of pathologic depression, to some extent, is 

rooted in childhood.55,56 The diagnosis of major depressive disorder is similar in 

children as it is in adults.50,57 Symptoms of negative affect, anhedonia, irritability, 

as well as cognitive and vegetative symptomatology can all be observed in 

children.57 It has also been reported that the duration and severity of major 

depression is similar in children as in adults.57 

 The epidemiology of major depression has been explored extensively from 

preschool to adolescence.46,58–60 Overall, prevalence rates of major depression are 

lower than those of anxiety. It has been estimated that approximately 1% of 

preschoolers have major depression and that the rate doubles to about 2% in 

prepubertal children and do not differ by gender.58–60 The prevalence of major 

depression seems to increase dramatically throughout childhood, evidenced by the 

fact that rates of major depression reach upwards of 20% in late adolescence.46,60 

This demonstrates that the stability of depression is lower across childhood, as 

many children without depression shift into depressive states as they age.  
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1.2.2 Externalizing Problem Behaviour 

Externalizing problem behaviour in children is often expressed through defiance 

of authority, hyperactivity, and both physical and relational forms of aggression.61 

As was seen with internalizing problem behaviour, externalizing problem 

behaviour can also be observed early in the life course in children, as early as 

preschool.5,51,52,62,63 Similar problems also exist in determining the difference 

between normative and pathological behaviour. For example, aggressive outbursts 

when not getting one’s way or hyperactive behaviour are quite common in young 

children. There does appear to be evidence that sometimes engaging in 

externalizing problem behaviour is a developmental phase, rather than a stable 

quality of a child.64–67 In fact, it has been shown that the highest peak of 

externalizing problem behaviour in children occurs at the age of two and as 

children become more socially and cognitively developed, these behaviours 

decrease.66,67 There does, however, exist subsets of children who exhibit severe 

levels of aggression, hyperactivity, and defiance that seem to be less 

developmentally transient and more persistent, resulting in a range of negative 

outcomes that will be discussed later in this review.52 Research has emerged that 

demonstrates that these early life problem behaviours are associated with future 

externalizing DSM disorders.21,68,69  

1.2.2.1 Hyperactive/Inattentive Behaviours 

Of the various types of externalizing problem behaviour, hyperactivity is the most 

common in children and Attention Deficit Hyperactivity Disorder (ADHD) has 

been studied extensively.68,70 It has been estimated that approximately 2% of 
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children between the age of 3 and 5 years old meet diagnostic criteria for 

ADHD.71 The prevalence of ADHD seems to increase from preschool into the 

elementary school-age period and the prevalence rate cited in the DSM-IV is 

estimated as being between 3-7%.72 Community sample research conducted at the 

Centers for Disease Control has reported the prevalence of ADHD to be up to 

11% in children ages 4-17, with the average age of diagnosis being 7 years.73 

Other research has found estimates as high as 1 in 5 elementary school child 

meeting the criteria for ADHD.74 In fact, elementary school aged children have 

been estimated to have the highest rates of ADHD out of any age group.74,75 A 

moderate level of agreement has been observed between parent and teacher 

reports of ADHD diagnoses, with parents reporting a slightly higher prevalence of 

ADHD.74 In addition, issues surrounding the identification of ADHD have been 

discussed extensively in the literature, and it has been theorized that diagnosis of 

ADHD may be prone to increased rates of false positives, as well as false 

negatives.70,76–81 Despite issues with identifying ADHD symptoms and 

diagnosing, a qualitative review by Sciutto & Eisenberg (2007) concluded that, “ìt 

[did] not appear that there [was] sufficient evidence to support the public 

perception that ADHD is systematically overdiagnosed”.81  

1.2.2.2 Conduct Problems 

Childhood conduct problems are characterized by a variety of antisocial, 

aggressive, dishonest, delinquent, defiant and disruptive behaviours. These 

problems can vary in severity and induce distress in caregivers, educators, and the 

peers of the child presenting with the behaviour. Due to the severely negative 
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impact that these problem behaviours have on others, the research into them is 

extensive. Conduct problem behaviours can be pathologized as conduct disorder 

and oppositional defiant disorder.37 A high degree in overlap between symptoms 

exists between conduct disorder and oppositional defiant disorder, and while both 

are characterized by patterns of antisocial behaviour, the former features problem 

behaviour symptoms of violating the rights of others through aggression.82 The 

course of conduct problems has consistently documented two distinct subtypes of 

conduct problem behaviour: childhood-onset and adolescent onset.83 The former 

of these groups is characterized by conduct problems being observed as early as 

preschool with stability or progression of symptoms continuing from childhood 

through adolescence and adulthood. A second group of conduct problem 

individuals, is observed to begin in adolescence, and seems to be more closely 

tied to rebelliousness and deviant peer affiliations.  

The epidemiology of conduct problems in children has been studied 

extensively and relative to internalizing pathology, is easier to identify.84 Like 

ADHD, the disruptive nature of conduct problems are easier to recognize relative 

to internalizing symptoms associated with depression and anxiety. 

Epidemiological studies typically estimate the prevalence of conduct disorder to 

be between 1-3% for elementary school aged children (5-12 years old).82,85–88 

When looking at oppositional defiant disorders in a similar age group, rates are 

usually higher than conduct disorder and have been estimated to be between 1.9-

16%.82,85–88 Rates of conduct disorder seem to peak in adolescence, while rates of 

oppositional defiant disorder peak earlier, in childhood.82 Differences in the rates 
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of conduct problems are contingent on who provides the data and it has been 

noted that teachers and caregivers report differing rates of conduct problem, with 

it being suggested that caregivers underreport conduct problems.82,86 There is also 

a noteworthy sex difference in children, with males usually having twice as high 

rates of conduct problems, as compared to females.84 This gap does seem to 

decline as individuals age, however, and by the time males and females reach 

adolescence, the sex difference is less marked.       

1.2.3 Concurrent Problem Behaviours in Children 

While it is possible for problem behaviours and psychopathology to present in 

isolation, it has been widely recognized that often, psychopathology presents as a 

concurrence of multiple problem behaviours, spanning different domains. While 

research on patterns of comorbidity and concurrent psychopathology has been 

studied more extensively in adult populations, research has identified similar 

patterns in children and adolescents. 

1.2.3.1 Anxiety and Depression 

Depression and anxiety often coincide with one another and have the highest co-

occurrence of all mental illness.89 It has been estimated that anxiety disorders are 

present in 15 – 75% of depressed children and youth.90–94 It is more commonly 

reported that children with a primary diagnosis of depression have a secondary 

diagnosis of anxiety (25-50%), than it is that children with primary anxiety have a 

secondary diagnosis of depression (10-15%).85,95,96 Despite this, children with 

anxiety disorders still present with significantly higher rates of subthreshold 
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depression relative to those without anxiety disorders, suggesting that, at the 

minimum, depressive symptomatology is common in anxiety disorders.94  

Longitudinal research has tried to identify pathways in this development, 

and it has been theorized that depression and anxiety may share a causal 

relationship with one another. One recognized pathway in the development of the 

comorbidity is that anxious symptomatology occurs first, eventually impacting 

affect and inducing depressive symptomatology.90,97–100 The opposite, to a lesser 

extent, has also been observed, whereby chronic depressive symptoms, and 

subsequent impairment, induces the development of comorbid anxiety.100,101 

Individuals with comorbid anxiety and depression have been consistently 

identified as having higher symptom severity than either pathology group in 

isolation.94,102 

When measuring anxiety and depression, the two pathologies have been 

combined into the broader construct of internalizing disorder.17,18 This has been 

warranted by the observation of substantial comorbidity and other important 

overlaps. Oftentimes, measures of anxiety and depression have overlapping items 

and even when those items are removed, the measures are still found to be 

significantly correlated with one another.94,103,104 Both pathologies have also been 

recognized as having similar etiological influences, with a key risk factor being 

the traits of negative emotionality and neuroticism.105,106 The treatment of one of 

the two pathologies has also been shown to reduce symptoms of the other.107,108 

Interestingly, latent modelling using the CBCL items of depression and anxiety 

has been conducted, and while mild, moderate, and severe comorbid classes have 
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been identified, limited evidence for a pure depression or anxiety class have been 

documented.109,110 Due to this close relationship between the two pathologies, the 

present study will utilize the broader measure of internalizing problem behaviour, 

rather than separating depression and anxiety.  

1.2.3.2 ADHD and Depression 

While internalizing disorders are often comorbid with each other, they have also 

been observed to be comorbid with hyperactive and inattentive problem 

behaviours, such as ADHD.79,111–117 A meta-analysis conducted by Meinzer et al. 

(2014), consolidated all studies that investigated the co-occurrence of ADHD and 

unipolar depression in children and adolescents.118 The overall finding was that 

there was a positive relationship between the two pathologies, with the caveat that 

a large amount of heterogeneity was observed between the studies. There was also 

evidence that individuals with ADHD had higher rates of subthreshold depressive 

symptoms.113 The strongest evidence for a true association between the two 

pathologies came from cross-sectional research that operationalized ADHD based 

on DSM-criteria and that did not use teacher reports.79,111–113,115 While not all 

longitudinal research showed a significant association, there were some that 

did.114,116,117 While some studies did not observe a significant relationship 

between the two pathologies, the authors concluded that there was sufficient 

evidence to alert clinicians about a possible risk of depression in individuals with 

ADHD.118   
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1.2.3.3 ADHD and Anxiety  

Anxiety disorders have also been observed to co-occur with ADHD in children 

and youth.119–129 This comorbidity has been identified to start as early as 

preschool.130 It has been estimated that 15 – 40% of individuals with either an 

anxiety disorder or ADHD, can be expected to have a comorbidity of both 

pathologies.121,126,131,132 The symptoms of the comorbid individuals have been 

shown to be similar to those experienced in older children and adolescents.133 

Multiple theories have been postulated for the development of this comorbidity, 

such as performance shortcomings associated with ADHD leading to anxious 

symptoms or the etiological foundations of both types of problem behaviour being 

similar, supported by an overlap in symptoms of restlessness and poor focus.124 In 

contrast, evidence has also shown that ADHD and anxiety can develop 

independently, as the presence of one of the pathologies did not seem to change 

the pattern of the other.133 A review conducted in the field consolidated the 

research and determined that further longitudinal research is needed to better 

understand these pathways.134 

1.2.3.4 ADHD and Conduct/Defiant Problem Behaviour  

Hyperactive and inattentive behaviours clearly share some degree of relationship 

with internalizing, but research shows they have an even higher rate of 

concurrence with externalizing behaviours of conduct disorder and operational 

defiant disorder.95,129,135,136 Community and clinical samples of children and 

adolescents have identified the prevalence of comorbid ADHD and other 

disruptive behavioural disorders to be between 30-67%.135–138 While an 
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association does indeed exist with conduct disorder, individuals with ADHD are 

two to three times more likely to have an operational defiant disorder compared to 

a conduct disorder.136,139 Similar to patterns of other comorbid problem behaviour, 

individuals with comorbid ADHD and other externalizing behaviours present with 

greater overall symptom severity relative to individuals with only one problem 

behaviour.140 ADHD and conduct disorder groups have the highest symptoms of 

delinquency, overt aggression and ADHD symptom severity, followed by ADHD 

with operational defiant disorder, followed last by ADHD only groups.140  

1.2.3.5 Other Internalizing and Externalizing Comorbidities  

Other patterns of comorbid internalizing and externalizing have also been well 

documented and include patterns of internalizing and conduct problems, as well 

as overall dysregulation, or comorbidity of many problem behaviour 

domains.95,141–148 Individuals who show substantial dysregulation demonstrate 

problems of hyperactivity, inattentiveness, conduct, and defiance. Research has 

shown this comorbidity pathway to begin during early childhood, and throughout 

childhood and adolescence, they show substantial dysregulation across all 

domains, and higher severities of symptoms than any other problem behaviour 

group. The opposite has also been observed, in that internalizing symptoms can 

occur before the onset of externalizing symptomatology.142,143 This pathway 

seems to have a later onset and the comorbidity occurs in adolescence when 

depressive states become more severe and individuals lash out, externally.142,143 

Regardless of the directionality in the development of the comorbidity, negative 
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feedback between internalizing and externalizing problem behaviours acts to 

further exacerbate problem behaviour in both domains.  

Research conducted using latent variable modelling has also identified a 

profile of dysregulation in 6 year olds, characterized by high levels of emotional 

reactivity, internalizing, somatic complaints, withdrawal, attention problems, and 

aggressive behaviour.149 This has been further confirmed in research on school-

aged children, where latent class analyses have also identified a dysregulation 

profile, characterized by high CBCL scores of anxiety/depression, attention 

problems, and aggressive behaviour.150–152 

1.3 Stability and Transitions of Problem Behaviour across Childhood 

As discussed above, multiple patterns of internalizing and externalizing problem 

behaviour have been observed throughout childhood, but current research is being 

conducted to identify the stability of these behaviours from infancy to 

adolescence, and beyond. Angold et al. defined two types of problem behaviour 

stabilities.95 One of these types is homotypic stability, where the same type of 

problem behaviour persists over time, and the other being heterotypic stability, 

where the type of problem behaviour changes over time. One study found that 

infants and toddlers with problem behaviours showed recurring, homotypic 

problem behaviour one year later.153 This study showed that 38%, 50%, and 75% 

of toddlers had stable internalizing, externalizing, and co-occurring problem 

behaviour, respectively, at one year follow up.153 Other studies have also found 

homotypic stability in individuals from as young as 18 months old until 

adolescence.149,154–159 Evidence has supported that individuals who are high on 



18 

 

both internalizing and externalizing behaviour show the greatest amount of 

homotypic stability across time and persistence of problems.149,153,160   

Heterotypic stability has also been observed across childhood 

development. Children are more likely to transition from externalizing problem 

behaviour to internalizing problem behaviour than the reverse.52 In fact, some 

research has shown that the behavioural inhibition qualities that come with being 

an internalizer have protective factors for children when it comes to hyperactivity, 

defiance, and aggression.52 Children who exhibit externalizing behaviour at a 

young age are more likely to alienate their peers and without positive peer groups, 

they are at an increased risk of becoming isolated and lonely.161 This sense of 

loneliness may exacerbate internalizing problem behaviour such as helplessness 

and hopelessness. These individuals may also remain highly reactive, thus 

showing how they can transition heterotypically from an externalizer into 

comorbidity for both internalizing and externalizing problem behaviour.  

One final point to highlight in relation to the stability of problem 

behaviour is that problem behaviour can occur in early children as a result of 

individuals lacking social and cognitive sophistication.22,23 As individuals develop 

and become aware of societal norms, there is a large subset of problem behaviour 

children whose behaviour declines into a normative range. Despite this, there is 

still an important proportion of children who experience persistent problem 

behaviour and are at high risk for negative outcomes throughout their life-course. 
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1.4 The Relationship between Childhood Problem Behaviour and Negative 

Outcomes in Adolescence & Early Adulthood 

As was described earlier, problem behaviour in childhood can place individuals at 

a higher risk for future problems with their mental health, as well as other aspects 

of life. It is therefore important to consider the notion that children with persistent 

problem behaviour are at increased risk for future mental illness and may have a 

similar increased risk for suicide and negative health-risk outcomes seen in any 

individual with symptoms of mental illness.  For example, a child with persistent 

internalizing has increased risk for meeting the criteria for major depressive 

disorder in adolescence.162 Due to the fact that major depressive disorder is so 

closely associated with suicide, this long-term internalizer is now at greater risk 

for suicidality.  

1.4.1 Homotypic Internalizing Behaviour 

Internalizing problem behaviour in childhood has been shown to be closely 

related to anxiety and mood disorders in adolescence and adulthood.6,162,163 

Individuals who show persistent internalizing throughout childhood are at an 

increased risk of meeting diagnostic criteria for clinical diagnoses such as major 

depressive disorder and/or anxiety disorders in the adolescent period.162 The risk 

for suicidality is higher in all individuals with major depression, relative to the 

general population, and it has been estimated that between 15-25% of individuals 

with major depressive disorder will die by suicide. Those with major depression 

are at 42-150% higher risk of mortality by suicide, as compared to the general 

population.164,165 Notably, research has shown individuals with earlier onset of 



20 

 

major depressive disorder to be at increased risk for suicidality, relative to those 

with a later onset.166 This, compounded with chronic depression being associated 

with greater risk for mortality, provides evidence that homotypic internalizing 

from childhood into adolescence and adulthood could place individuals at an 

increased risk for suicidality.167–169  

Internalizing behaviour also seems to be closely tied to substance use in 

adolescence and adulthood.97,170,171 Research has shown that persistent anxiety 

pathology across development predicts substance use disorders in adolescence 

and early adulthood.97,171–173 Individuals with depressive disorders, as well as 

suicidal ideation are also at approximately 4-fold odds to be binge drinkers, 7-fold 

odds to be regular cannabis users, and 4-fold odds to smoke cigarettes.174 

Research points towards this relationship being causative, rather than of a shared 

etiology.175     

1.4.2 Homotypic Externalizing Behaviour 

Externalizing children’s difficult nature often results in rejection from their peers, 

as well as poor academic performance early in the life-course. Over time, this 

results in a drift away from positive peer relations towards deviant peer 

relations.52,176,177 These individuals are at increased risk for problematic 

behaviours including substance use & abuse, high risk sexual behaviour, violence, 

theft, and school dropout. These individuals are also more likely to be diagnosed 

with ODD and CD.68,177,178 These problematic behaviours and pathology may 

have cyclical results, whereby these individuals behaviour further marginalizes 

them from society making behavioural change difficult.  
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 Suicide, due to the low sense of self-worth associated with it, is more 

closely tied with internalizing than externalizing. There are groups of individuals 

who experience comorbid externalizing and internalizing, therefore it can be hard 

to tease apart which of the two is increasing risk for suicidality. However, 

forensic research has identified a specific group of externalizing adolescents and 

adults who die by suicide due anger and impulsivity, rather than low affect.179,180 

Due to the possible confounding nature of prison populations, Verona, Sachs-

Ericsson, and Joiner conducted similar research in the community, whilst 

controlling for internalizing behaviour.181 The researchers found similar results to 

the forensic research, showing that externalizing individual’s rates of suicide were 

comparable to those of individuals with internalizing disorders. This research 

demonstrates that externalizing problem behaviour has its own unique 

relationship with suicidality.  

1.4.3 Persistent Externalizing & Internalizing Behaviour and Heterotypic 

Transitions 

As would be expected, individuals who have consistently high symptoms of 

externalizing and internalizing behaviour are at the greatest risk for negative 

outcomes in adolescence and throughout their lives. Individuals high on both of 

these problem behaviours have been shown to have higher rates of suicide, 

psychopathology, and criminal involvement relative to either of the problem 

behaviours on its own.182–185 When it comes to heterotypic transitions, individuals 

seem to be at the aforementioned risks associated with being an internalizer or 

externalizer in adolescence/adulthood. That is to say that the predominant domain 
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of problem behaviour being exhibited in adolescence will have its corresponding 

impact on negative outcomes.52 This means that if an individual is high on 

externalizing problem behaviour in early life and transitions into being high on 

internalizing problem behaviour, they will be at risk for the negative outcomes 

associated with internalizing problem behaviour.  

1.5 Rationale 

A wide body of research has been conducted looking at the association between 

symptoms of mental illness and adolescent health-risk outcomes such as suicide, 

substance use, and delinquency. However, much of this research has focused on 

psychopathology present during the adolescent period and its association with 

these behaviours. Less research has focused on how problem behaviours in 

childhood relate to these negative outcomes, and even fewer studies have aimed 

to assess the association between childhood heterotypic and homotypic 

trajectories of problem behaviour, leading into adolescence, and how these 

trajectories relate to health-risk outcomes. Due to the large detriment that 

suicidality, substance use, and delinquency have on the individual and society, it 

is warranted to conduct research that helps to identify earlier predictors of these 

behaviours to inform intervention and policy.  

Suicide is one of the leading causes of death in Canada and accounts for 

approximately 4,000 deaths annually.8 When looking at the transition period into 

adolescence, suicide becomes the fourth leading cause of death at age 12.186 This 

highlights adolescence as a high-risk period in the development of suicidality.187–

190 Directly relevant to this is the fact that suicidal thoughts often precede and are 
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strongly associated with suicide attempts.191,192 Research that followed individuals 

from grades seven through nine found that approximately 1 in 5 early adolescents 

reported suicidal thoughts.9 Similar findings have also been replicated in other 

research.193 While sex differences can be observed in all types of suicidality (i.e. 

thoughts, attempts, and deaths), the association between suicidal thoughts and 

suicide attempts is the same across sexes.194,195 Due to the progressive nature from 

suicidal thoughts to suicide attempts, identifying behavioural antecedents of 

suicidal thoughts may highlight targets for intervention to deter the progression of 

suicidality, and in turn, reduce deaths by suicide. Also of importance is that a 

significant proportion of first suicide attempts are fatal, further highlighting the 

necessity of identifying risk factors of suicidal thoughts before they progress to 

suicide attempts.196–198  

In 2009 the rate of suicide in Canada was 11.5 per 100,000 people8. That 

year, the direct and indirect economic burden of suicidality in Canada was 

estimated to be nearly 3 billion dollars.199 Furthermore, the non-economic costs of 

suicide on survivors, their families, communities, and society as a whole, are vast. 

Survivors of suicide face social stigma from their peers and family members, and 

are at an elevated risk of future ideation and attempts.200–203 Families who lose a 

member to suicide have also been shown to face stigma and blame within their 

communities.203,204 The impact of suicide on peers and family members has also 

been shown to impact wellbeing and mental health.204,205 There is also the 

phenomena of suicide contagion, a term coined by Higgins & Range (1996), 

whereby rates of suicide, especially in adolescents and young adults, increase 
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after exposure to the death of a peer by suicide.206–211 These findings show the 

detrimental impact of adolescent suicide on survivors, families, and communities, 

further justifying the necessity to better understand developmental pathways that 

lead to these tragic outcomes. 

Relative to other age groups, adolescents are at an elevated risk to die by 

suicide or to experience a suicide, but they are also at an elevated risk for 

substance use and delinquency, relative to the general population.10–13 An annual, 

nationwide tobacco report in Canada estimated that approximately 10.7% of 

adolescents aged 15-19 years old were current smokers.11 In relation to youth 

alcohol use, the age of first drink in Canada has been increasing with 50% of 

youth having reported trying their first alcoholic drink between the ages of 12 and 

14.12 By grades 10-12 approximately 46% of adolescents reported that they had 

partaken in binge drinking behaviour.12 When it comes to other illicit substance 

use, youth have higher rates of use than any other age group in Canada.10 One in 

four youth reported using Cannabis and between 2-5% reported using 

hallucinogens, ecstasy, or cocaine.10 While partaking in adolescent substance use 

does not guarantee the development of substance disorders, research has shown 

adolescent substance use to be a risk factor for future substance abuse and 

addiction.212,213 While adolescence is a risk period for the development of 

addiction, and associated physiological harm, it is also a risk period for 

engagement in other types of non-substance delinquency.13  

In relation to non-substance delinquency, the adolescent period is a high-

risk age group for involvement in these behaviours. A report released in 2016 by 
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Public Safety Canada reported that, overall, the frequency and severity of youth 

crime had been on the decline over the past decade.13 However, youth still 

account for higher crime rates than any other age group. One in three youth have 

reported engaging in violent behaviour, as well as destruction of property. 

Approximately 150,000 youths were accused of committing a crime in 2010 and 

42% of those accusations resulted in criminal charges or police recommendation 

of criminal charges. Although crime seems to occur disproportionately throughout 

Canada’s provinces, youth account for a significant proportion of criminal 

activity, nationwide. 

While theft and damage to property have immediate costs for taxpayers 

and victims, they also can result in youths being incarcerated. In 2015/16, 

approximately 8,500 Canadian youth between the age of 12 to 17 were being 

supervised in custody or a community program on any given date.214 The cost of 

secure custody of youth has been estimated at $51,742 per youth and $65,526 per 

contact.215 It has been estimated that the average cost per offence, for youth 

populations, is $34,782.215 Overall, youth crime has been on the decline, but they 

still contribute a significant proportion of the costs of delinquent behaviours. The 

cyclical effects of involvement in the criminal justice system on subsequent 

arrests and imprisonment further exacerbate these costs at the individuals and 

societal level. As with suicide, earlier identification into the problem behaviour 

patterns that predict these costly outcomes may offer the opportunity to intervene 

and prevent them.  
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1.6 Objectives and Hypotheses 

The present study has three primary objectives: 

1. Identification of latent profiles of problem behaviour at ages 6-7, 8-9, and 

10-11 years old.  

• Hypothesis: It is hypothesized that four profiles of problem 

behaviour will be identified and that these patterns will be present 

at all three timepoints:  

i. Predominantly internalizing problem behaviour   

ii. Predominantly externalizing problem behaviour  

iii. Internalizing and externalizing problem behaviour  

iv. Low/no problem behaviour 

2. Identification of problem behaviour transitions from ages 6 to 11 years old  

• Hypothesis: Based on the research described in the introduction, 

the following transition groups are predicted to be the most 

predominant 

i. Homotypic internalizing problem behaviour 

ii. Homotypic externalizing problem behaviour 

iii. Homotypic internalizing and externalizing problem 

behaviour 

iv. Heterotypic externalizing to internalizing problem 

behaviour 

v. Overall decreasing problem behaviour 

vi. Stable low problem behaviour 
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3. Assessing the association between problem behaviour stability groups 

from ages 6-11 years old and suicidality, substance use, and delinquent 

behaviour at ages 12-15 years old 

• Hypothesis:  

i. Individuals with stable, internalizing problem behaviour 

from ages 6-11 years old will be at increased odds of all 

negative outcomes at ages 12-15 years old, as compared to 

individuals with stable, non-problem behaviour and 

declining problem behaviour 

ii. Individuals with stable, externalizing problem behaviour 

from ages 6-11 years old will be at increased odds of all 

negative outcomes at ages 12-15 years old, as compared to 

individuals with stable, non-problem behaviour and 

declining problem behaviour 

iii. Individuals with stable, internalizing and externalizing 

problem behaviour from ages 6-11 years old will be at 

increased odds of all negative outcomes at ages 12-15 

years old, as compared to individuals with stable, non-

problem behaviour and declining problem behaviour, as 

well as individuals stable on only one domain (internalizing 

or externalizing) 
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Chapter 2 - Methods 

2.1 Study Design 

The overall approach for the present study used secondary data from a large 

Canadian longitudinal survey, that followed participants prospectively. The study 

design was a longitudinal cohort study that implemented the mixture modelling 

technique known as latent profile analysis to explore profiles of problem 

behaviour in childhood. These profiles of problem behavior were then used as 

independent variables and their association with suicidal thoughts and other health 

risk outcomes in adolescence were explored using multivariate regression 

analyses.  

2.2 The National Longitudinal Survey of Children and Youth 

The present study used the National Longitudinal Survey of Children and Youth 

(NLSCY), which is a longitudinal survey that assessed wellbeing and 

development from birth to early adulthood. The NLSCY was conducted by 

Statistics Canada and sponsored by Human Resources and Skills Development 

Canada (HRSDC). Data were collected biannually across eight cycles, starting in 

1994/95 (Cycle 1) and following until 2008/09 (Cycle 8). Participant ages ranged 

from 0-11 years old at the time of selection and the first cycle of the NLSCY 

consisted of 22,831 children, sampled from 13,439 households.216 

Initial participants in Cycle 1 were selected from the 1994 Statistics 

Canada’s Labour Force Survey with the option to participate.216 A household 

roster for each household was established and consisted of details of the 

relationship of each household member to everyone else in the household, along 
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with demographics and dwelling conditions.216 Next, a computer randomly 

selected a maximum of 4 children per household, along with their respective 

Person Most Knowledgeable about the child (PMK).217 The PMK could be any 

legal guardian, but was predominantly the biological mother (91.3% of PMKs).218 

The PMK was then tasked with completing three sets of questionnaires: General 

Questionnaire, Parent Questionnaire, and Children’s Questionnaire). The General 

Questionnaire surveyed information about socio-economic status, such as 

education, labour type, and household/individual income. The Parent 

Questionnaire surveyed information on the parent’s general health status, along 

with the health status of the PMK’s spouse. Information on the household 

environment, including details of social support and family functioning were also 

enquired about. Lastly, the Children’s Questionnaire was completed and enquired 

details about the child’s/children’s health, behaviour, and education. An 

additional self-completed questionnaire was implemented when the child was 10-

11 and was a questionnaire filled out by the children, themselves. The PMK first 

provided consent for the child to complete their own survey and then the child 

completed their questionnaire in private and to encourage honest responses, the 

PMK was not allowed to see their child’s responses.216 

A few noteworthy changes to the NLSCY survey happened across time. In 

Cycle 2 some participants were dropped from follow-up because of budgetary 

cutbacks.217 This was achieved by randomly reducing the number of participants 

that could be selected per household from 4 to 2, to reduce survey demands per 

family. This reduced the initial sample of 22,381 to a sample of 16,903 who were 
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part of the longitudinal cohort. In Cycle 4, individuals who had failed to respond 

for 2 or more cycles were dropped.219 Individuals who did not respond for one 

cycle followed by a temporarily moved status were also removed. These removal 

rules were applied to all remaining survey cycles (Cycle 5-8).220–223  

2.2.1 Study Sample 

The present study sample used children who were between 0-7 years old, during 

Cycle 1 (unweighted N=11,952).216 Being this age at Cycle 1 meant that the child 

should have survey data completed at all study timepoints, unless missing due to 

the participants themselves. Due to the present study being primarily interested in 

elementary-school age children, inclusion criteria required that PMK responded to 

each of the following surveys when their child was: (1) 6/7 years old, (2) 8/9 

years old, and (3) 10/11 years old, and (4) that the child had a self-completed 

survey between ages 12-15 years old. Ages 6-11 were selected to identify patterns 

of problem behaviour in children across the majority of elementary 

school.216,217,219,224 Ages 12-15 were selected as the age of investigation for study 

outcomes in early adolescence.219–223 

Justifications for the selected study age range are that (1) elementary-

school children have problem behaviour patterns that are better established and 

potentially less developmentally transient compared to pre-school children, whose 

problem behaviour frequently shifts to normalcy as they move out of the pre-

school period.1,69,225–228 (2) suicidal thoughts and other health risk behaviour (e.g. 

substance and non-substance delinquency) increase substantially during the 

transition from late childhood to early adolescence229, and (3) it is desired that the 
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study outcomes are not too temporally distal from the exposure, to strengthen any 

inference of study findings. Parent reported measures of problem behaviour were 

selected as opposed to teacher reported measures, to increase study power due to a 

much smaller subsample of the data being collected from teacher reports.  

2.3 Measures 

2.3.1 Primary Independent Variables: Childhood Problem Behaviour 

The three types of emotional/behavioural problems that were assessed throughout 

childhood in the NLSCY include (1) conduct disorder/physical aggression (6 

items), (2) hyperactivity/inattention (7 items), and (3) emotional disorder/anxiety 

(7 items). All three problem behaviour measures are derived from items used in 

the Ontario Child Health Study (OCHS).230,231 The items from the OCHS were 

drawn from the Child Behavior Checklist (CBCL)17, which is a measurement tool 

designed to correspond closely to Diagnostics and Statistics Manual (DSM)-III 

and DSM-IV criteria for mental illness.232 The CBCL subscales have been studied 

extensively in terms of their psychometric properties and these measures have 

been used extensively in pediatric epidemiological research.230,233–237 Reliability 

tests for these problem behaviour scales in 4-11 year olds have been found to have 

good reliability, with Cronbach’s Alpha ranging from 0.76-0.78, 0.78-0.84, and 

0.69-0.79, for conduct disorder/physical aggression, hyperactivity/inattention, and 

emotional disorder/anxiety, respectively.238  

Responses and coding for each item are as follows: “Never or not true”, 

“Sometimes or somewhat true”, “Often or very true”, “Don’t know”, or 

“Refusal”. Each of the three scales is derived as the sum of these responses, where 
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each item is scored from zero (“Never or not true”) to two (“Often or very true”), 

with a maximum score of 12 for conduct disorder/physical aggression and a 

maximum score of 14 for hyperactivity/inattention and emotional 

disorder/anxiety. Items corresponding to each problem behaviour scale are listed 

below: 

Conduct disorder/physical aggression (6 items) 

Gets into many fights? 

When another child accidentally hurts him/her (such as by bumping into 

him/her), assumes that the other child meant to do it, and then reacts with anger 

and fighting? 

Physically attacks people? 

Threatens people? 

Is cruel, bullies, or is mean to others? 

Kicks, bites, hits other children? 

Hyperactivity/inattention (7 items) 

Can’t sit still, is restless, or hyperactive? 

Is distractible, has trouble sticking to any activity? 

Can’t concentrate, can’t pay attention for long? 

Is impulsive, acts without thinking? 

Has difficulty awaiting turn in games or groups 

Cannot settle to anything for more than a few moments? 

Is inattentive? 

Emotional disorder/anxiety (7 items) 

Seems to be unhappy, sad, or depressed? 

Is not as happy as other children? 

Is too fearful or anxious? 

Is worried? 

Cries a lot? 

Is nervous, highstrung or tense? 
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Has trouble enjoying him/herself? 

 

2.3.2 Primary Outcome Variable: Adolescent Suicidal Thoughts  

Operationalization of the suicidal thoughts was conducted using a variable which 

asked the participant the following, “In the past 12 months, did you seriously 

consider attempting suicide?” The participant can respond in the following ways: 

“Yes”, “No” or “Refusal”. This question corresponds to how other similar studies 

that have used the NLSCY have also operationalized suicidal thoughts.239,240 In 

the present investigation this outcome was treated as dichotomous and was 

computed with a response of “No” (absence of suicidal thoughts) being coded as a 

0 and a response of “Yes” being coded as a 1 (presence of suicidal thoughts). A 

“Refusal” response was coded as missing. The outcome was operationalized 

based on two timepoints - when the adolescent was 12/13 and when the 

adolescent was 14/15. If the participant responded “Yes” at either of the 

timepoints, they were considered as a 1 in the operationalized outcome variable. If 

an individual was missing data on one of the questionnaires, but had a “Yes” 

response on the other, they were also coded as a 1. If an individual had missing 

data on one of the questionnaires, and had a “No” response on the other, they 

were coded as missing since it was not possible to determine if they had had 

suicidal thoughts at either time. 

2.3.3 Secondary Outcome Variables: Substance and Non-Substance Delinquency 

After individuals in the NLSCY reach the age of 10/11 years, a series of questions 

were asked that enquire about youth health-risk behaviours. The number of 
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questions increased as the youth got older, to better capture health-risk behaviours 

that become more prevalent as youths age. The health-risk behaviours used in the 

present study pertain to substance use and non-substance delinquency. These 

behaviours were far more prevalent at ages 14/15 years, and research shows the 

onset of such behaviours to have a later onset in development relative to suicidal 

thoughts, these outcomes were drawn from only one cycle– when the adolescent 

was 14/15.10,11,13,241  

 Measures of non-substance delinquency were taken from the ‘Risky 

Behaviour’ questionnaire in the NLSCY.219–223 This questionnaire was adapted 

from the National Longitudinal Survey of Ohio State University and the Western 

Australia Child Health Survey.216,242,243 The items consisted of four possible 

responses that ranged from ‘never’ to 5 times or more’ and are listed below. Due 

to the serious nature of the behaviours for early adolescence and to increase study 

power, all non-substance delinquency items were dichotomized, where a response 

of ‘never’ was categorized as a 0 and anything greater than ‘never’ was 

categorized as 1 (‘yes’).  

Question: “In the past 12 months, about how many times…” 

Were you questioned by the police about anything they thought you 

did? 

Have you run away from home? 

Have you stayed out all night without permission? 

Have you intentionally damaged or destroyed anything that didn’t 

belong to you? 

Have you fought with someone to the point where they needed to care 

for their injuries? 
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Have you sold any drugs? 

Have you stolen something from outside of your own home? 

 

 

 Youth were also asked about their use of substances, and to what degree 

they used them. These substances included smoking cigarettes, alcohol, cannabis, 

hallucinogens, off-label prescription medication use, glue/inhalants, and other 

hard drugs (i.e. heroin, cocaine, ecstasy). Items from the Youth Smoking Survey, 

the WHO Survey on Health Behaviours in School Children, and the Western 

Australia Child Health Survey were adapted for the smoking questions.219–223 

Questions enquiring about alcohol use were adapted from the Western Australia 

Child Health Survey and from questions provided by Dr. Richard Tremblay from 

the University of Montreal.219–223,243 Questions about all other substance use were 

adapted from the Northwest Territories Health Attitudes, Knowledge and 

Behaviours Study.219–223 The Smoking, Drinking, and Drugs questions are 

provided in the table below.  

Due to the use of smoking, alcohol, and cannabis occurring at a higher 

frequency, and based on previous research with the NLSCY, these variables were 

turned into three categories, rather than being dichotomized.244 These three 

categories included never used, occasional use (‘I have not used in the past year’, 

‘I have had a few (puffs/sips)’, ‘not anymore’, ‘a few times per year’), and regular 

use (≥ 1-2 times per month). Due to other substance use being rarer and to 

increase study power, the remaining substances of hallucinogens, glue/solvents, 

off-label prescription use, and hard drugs (e.g. cocaine, ecstasy, and heroin) were 
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each created into one variable called “other illicit substances”. A response of 

“never” for all of these substances was coded as a 0 and the use of any of these 

substances was coded as a 1. 

 

Domain Question Responses 

Smoking   

 Which of the following best 

describes your experience with 

smoking cigarettes? 

7 responses ranging from ‘I have 

never smoked’ to ‘about 6-7 

days/week’ 

Drinking   

 Which of the following best 

describes your experience with 

drinking alcohol? 

9 responses, ranging from ‘I have 

never had a drink of alcohol’ to 

‘about 6-7 days a week’ 

Illicit Drugs   

 Which of the following best 

describes your experience with 

using marijuana and cannabis 

products in the past 12 months? 

7 responses, ranging from ‘I have 

never done it’ to ‘about 6-7 

days/week’ 

 Which of the following best 

describes your experience with 

using hallucinogens in the past 12 

months? 

6 responses, ranging from ‘I have 

never done it’ to ‘10 times or 

more’ 

 Which of the following best 

describes your experience with 

using glue/solvents in the past 12 

months? 

6 responses, ranging from ‘I have 

never done it’ to ‘10 times or 

more’ 

 Which of the following best 

describes your experience with 

using prescription drugs without a 

prescription in the past 12 months? 

6 responses, ranging from ‘I have 

never done it’ to ‘10 times or 

more’ 
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 Which of the following best 

describes your experience with 

using other drugs (e.g., ecstasy, 

crack, heroin) in the past 12 

months? 

6 responses, ranging from ‘I have 

never done it’ to ‘10 times or 

more’ 

2.4 Additional Covariates 

2.4.1 Gender 

Gender differences have been observed in the prevalence of several problem 

behaviours across the course of childhood.245–247 Differing rates and patterns of 

suicidality and delinquency have also been observed between males and females, 

across adolescence.244,248 Furthermore, gender differences have been identified in 

respect of predictors and risk factors for these outcomes as well.249–253 Due to this, 

gender was adjusted for in all modelling and was explored as a potential effect 

modifier in the primary analysis on suicidal thoughts.  

2.4.2 Socioeconomic Status 

Research has identified individuals from low socioeconomic status (SES) 

backgrounds to be at an increased risk of emotional/problem behaviour.254–257 

Low SES has also been linked with suicidality, as well as delinquency.258 Due to 

the possible confounding nature of low SES on the association of interest, low 

SES was adjusted for in multivariate logistic regression modelling. Within the 

NLSCY, a variable was created by Statistics Canada using five variables216, 

standardized to have a mean of 0 and a standard deviation of 1, were used to 

derive a SES score: 

• level of education of the PMK  

• level of education of the spouse/partner 
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• prestige of the PMK’s occupation 

• prestige of the spouse/partner’s occupation 

• household income  

This variable was only measured at baseline, in cycle 1, and therefore the study 

sample would have ranged from ages 0-7 at this cycle. Despite this, SES has been 

shown to remain stable across time and therefore this item was deemed to be 

appropriate for inclusion.259 Due to interest in low SES, in particular, this variable 

was dichotomized and those ≤10th percentile were classified as having low SES.  

2.4.3 Stressful Life Events 

Research has shown stress to be associated with both internalizing and 

externalizing problem behaviour, as well as an increase in suicidality in 

adolescents.260–265 There is also evidence to suggest that high levels of stress in 

the adolescent period increase the risk of substance use, as well as some evidence 

showing a link between stress and delinquent behaviours.266,267 Due to this, an 

item in the NLSCY on stressful life events, measured prior to the outcome period, 

at age 10/11, was adjusted for. This item was responded for by the PMK and 

asked them if in the past 2 years, there have been any events in their child’s life 

that caused the child a great amount of worry or unhappiness. This variable was 

already dichotomized into a “Yes” or “No” format and therefore included as such 

in the analyses. A follow up question enquired about which category the stressor 

fell under: death of parents; death in the family; divorce or separation of parents; 

moving; death of a pet; hospital stay; stay in a foster home; other separation from 

parents; illness/injury of child; illness/injury of family member; abuse or fear of 
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abuse; change in household members; alcoholism or mental health disorder in 

family; or other traumatic events.216 Due to potential variability in what 

individuals find stressful, and to ensure adequate cell counts, the presence of any 

of these events was captured as a “Yes” and adjusted for in subsequent analyses. 

A similar approach to operationalizing stressful life events with the NLSCY has 

been used in other psychiatric research.234,268,269  

2.4.4 High Maternal Depressive Symptoms 

Research has consistently shown symptoms of maternal depression to increase the 

risk for earlier engagement in health risk behaviours in children and 

adolescents.244 Maternal depression has also been shown to be associated with 

mental illness in the offspring, as well as suicidality in the offspring.244,268,270 Due 

to this, maternal depressive symptoms, when offspring were aged 10/11, was 

controlled for when measuring the association between childhood problem 

behaviour transitions and all outcomes of interest. The variable of maternal 

depressive symptoms in the NLSCY is a scale based on the following questions, 

which pertain to experiences over the past week:  

• “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?” 
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• “I felt lonely?” 

• “I enjoyed life?” 

• “I had crying spells?” 

• “I felt that people disliked me?” 

Each item is responded to on a 4-point scale ranging from “rarely or none of the 

time” to “most or all of the time”. The scale is derived from a shortened form of 

the widely used and validated Center for Epidemiologic Studies Depression Scale 

(CES-D).271–274 A summative score, which ranged from a minimum of 0 to a 

maximum of 36, was calculated for each mother, at each cycle.  Based on 

previous dichotomization of this variable in the NLSCY,  conducted by Weeks et 

al., (2014), individuals with scores at or below the 10th percentile were deemed to 

have high maternal depressive symptoms in the present study.235 While this 

variable is described as being maternal depressive symptoms, there were also 

different types of PMK’s (e.g. fathers, grandparent, etc.) captured in this variable, 

however 91.3% of the cases were mothers. 

2.4.5 High Maternal Alcohol Use  

Maternal alcohol use has been shown to share a positive association with 

emotional/problem behaviour in their offspring.275 Furthermore, adolescents who 

have mothers with problematic drinking have also been shown to be at an 

increased risk for suicidal thoughts and earlier onset of substance use, and 

subsequent substance disorders.276–278 In the NLSCY, the mothers were asked 

questions relating to their alcohol use. One of the questions asked the mother 

about the frequency of days in the past year in which they had 5 or more drinks on 
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one occasion.219–221,224 One drink was equivalent to 12 oz. of regular beer or 5 oz. 

of wine or 1.5 oz. of distilled spirits. This information was collected prior to the 

outcome period, when the child was 10/11 years of age. Overall, the frequency 

was low, but in order to explore the relationship between high maternal alcohol 

use and the outcomes of interest, the variable was dichotomized and mothers who 

reported having 5 or more drinks on one occasion, more than once per month, 

were determined to have high maternal alcohol use. The National Institute on 

Alcohol Abuse and Alcoholism defines binge drinking as the consumption of 4 or 

more drinks on one occasion for females and 5 or more drinks on one occasion for 

males.279 While the question in the NLSCY seems to be more closely aligned with 

the guideline for males, it can still be useful for identifying potentially 

problematic alcohol use in females and has been used similarly in other NLSCY 

psychiatric research.244 While this variable is described as being maternal alcohol 

use, there were also different types of PMK’s (e.g. fathers, grandparent, etc.) 

captured in this variable, however 91.3% of the cases were mothers. 

2.4.6 Parental Status of Home 

Research has demonstrated that unstable home environments can contribute to 

mental illness and that, In particular, individuals coming from one-parent homes 

have been shown to be at an increased risk for problems in childhood.280,281 

Additional research has also shown that these children are at an increased risk for 

suicidal behaviours, substance use/abuse, and to be involved in the criminal 

justice system, later on in adolescence.282–287 As such, the present study chose to 

include this as a covariate in subsequent analyses. This was done with an NLSCY 
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variable that asked the child’s caregiver what the parental status of the home was. 

Three options were possible and included: (1) Two parent household, (2) Single 

parent household, and (3) other family member/no parent household. A 

dichotomized “Non-two parent household” was created whereby a response of a 

two parent household was categorized as a “0” or a “No” and the latter two 

options were categorized as a “1” or a “Yes”. 

2.5 Statistical Methodology 

The primary independent variables used in this study were profiles of problem 

behaviour, generated using latent profile analyses, and transition groups of those 

problem behaviours across time (i.e. the changing status of problem behaviour 

through childhood). Briefly, latent profile analyses were conducted at three 

timepoints, when the child was 6/7, 8/9, and 10/11 and each used the three 

measures of problem behaviour as latent profile indicator variables (i.e. 

internalizing, hyperactivity/inattention, and conduct problems). Measurement 

invariance was then tested for using a latent transition analysis. When studying 

change it is important that the measure does not change so that observed 

differences through time can be attributed to true changes in behaviour, rather 

than changes in the way we are addressing something – measurement invariance 

means that the measure has not changed or is invariant across time. The transition 

groups were then further divided into subgroup transition clusters (e.g. 

homotypic, heterotypic) to be used as subsequent independent variables. These 

independent variables were then used in multivariate logistic regression modelling 
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to measure their association with suicidal thoughts, delinquency behaviours, and 

substance use behaviours.  

2.5.1 Latent Profile Analyses 

In order to identify unobserved patterns of problem behaviour in childhood, the 

finite mixture modelling technique known as latent profile analysis was 

selected.288 The latent profile analysis can be used to identify different subgroups 

within a broader population. More specifically, it uses distributional assumptions 

to identify unobserved homogeneous subgroups (i.e. latent profiles) within a 

broader heterogeneous sample, using a set of measured continuous variables (i.e. 

indicator variables). Within each latent profile, the indicator variables are 

assumed to be independent and conditionally Gaussian. Latent profile analyses 

estimate the posterior probability that an observation belongs to each profile 

subgroup. Cases will never be perfectly grouped into latent profiles, however, 

when multiple fit indices are used to select the best-fitting models, this 

measurement error can be reduced. The key distinction between latent profile 

analysis and the more commonly used latent class analysis is that the former uses 

continuous indicators, while the latter uses categorical indicators.288 Due to the 

present study being interested in problem behaviours as opposed to clinically 

diagnosed pathology, continuous indicators were selected to better capture the 

wide continuum that problem behaviour can occur on.   

In the present study, latent profiles were identified at age 6/7, 8/9, and 

10/11 using Mplus software (Appendix A).289 The correct, or best-fitting, number 

of latent profiles was informed by comparison of multiple posterior fit indices. 
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Model fit was determined by using multiple indices that include: (1) bootstrapped 

likelihood ratio testing, (2) Bayesian information criterion (BIC), (3) entropy, (4) 

profile sample sizes, and (5) a rule that an additional profile should differ 

considerably in shape to other profiles. The bootstrapped likelihood ratio test 

compares the model fit between a model with k profiles (alternative model) and a 

model with k-1 profiles (null model). Significance testing for the bootstrapped 

likelihood ratio test was conducted with an alpha of p<0.05. Comparison of BIC 

values between models was also implemented to inform model selection. BIC 

identifies the model that is more likely to have generate the observed data. The 

change in BIC values from one model to another approximates the Bayes factor. 

The formula for the model fit of the BIC log Bayes factor is as follows: 

2loge(B10) ≈ 2(∆BIC) 

Where B10 is the Bayes factor and ∆BIC is the difference between the k profile 

model minus the k-1 profile model. The model with the smaller BIC is preferred. 

Mplus reports the relative entropy of a model, which is a rescaled version of 

traditional entropy scores. Relative entropy can range from 0 to 1 and can be 

interpreted as a measure of certainty in classifying your model, or, how well it is 

that you have good delineation of profiles.290 A score of 0 represents poor 

delineation of classes and a score of 1 represents excellent delineation of 

classes.290 Entropy has been suggested as a useful indice for mixture model 

selection in textbooks and has been used in similar research.149,291 In order to 

maintain sufficient power for subsequent analyses, latent profiles had to consist of 

a minimum of 1% of the overall sample. Lastly, it was required that in order for 
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an additional profile to be added to the model, it had to differ in severity and 

structure, relative to the other profiles. In line with guidelines from Muthén & 

Muthén (2000), this was done by evaluating centroid and descriptive information 

to ensure substantive meaning in each profile.292 Similar research that has 

investigated patterns of childhood problem behaviour, using latent profile 

analyses, have also applied rules about the size of each profile and a requirement 

that profiles differ in structure and severity.149 A maximum likelihood estimator 

robust for skewness was incorporated into each model. The inclusion of this 

maximum likelihood estimator also allowed for semi-complete cases to be 

included in each latent profile analysis, with the exception that participants could 

not be missing on all three problem behaviour indices. 

2.5.2 Measurement Invariance 

In order to assess for measurement equivalence across the three timepoints that 

comprise the exposure groups/independent variables, measurement variant and 

measurement invariant models were explored. A measurement invariant model 

assumes that the relationship between indicator variables and the latent variable 

are equivalent across time, and thus comparable in a meaningful way.293 This was 

done by imposing rules to the models and comparing models where the latent 

variables and indicators were allowed to vary across time versus where they were 

not allowed to vary across time.294 In order to set up a measurement invariant 

model, and as instructed by Muthen & Asparouhov (2013), first a model was fit in 

which all classes were uncorrelated with one another.295 This was done for each of 
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the three latent profile analyses in order to obtain the starting values which 

represent the item intercepts of the scales that the latent variable is based on. 

A latent transition analysis model was then computed in which the starting 

values were included as parameters (measurement invariant) and compared to the 

model in which they were not (measurement variant). A latent transition analysis 

can be viewed as an extension of a latent profile analysis.293 Where a latent profile 

analysis can identify latent subgroups within multiple timepoints, when using 

longitudinal data, a latent transition analysis can be used to identify the transition 

between these subgroups, across time. In relation to the present research, a latent 

transition analysis can be used to compare group structures across time and apply 

parameters in order to assess the variant or invariant structure of latent groupings. 

The BIC fit indices were compared between models to identify whether a 

measurement invariant or variant model was a better fit. 

2.5.3 Problem Behaviour Transition Groups 

Following the identification of a best-fitting model of invariance/variance, 

participant’s posterior probabilities of belonging to a latent profile at each 

timepoint were exported from Mplus to SAS.289,296 Participants were grouped into 

each of their respective latent profiles, at each timepoint, based on which profile 

they had the highest probability of belonging to. The best-fitting models within 

each timepoint, were selected to have a high entropy score (>0.8). This has been 

supported in the literature as an appropriate cutoff for hard-grouping latent classes 

and profiles.290,297  
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Transition groups were created based on profile belongingness at each of 

the three timepoints. Three measurement timepoints resulted in a high number of 

transition groups, thus potentially limiting power, so consequently a two 

timepoint transition group (i.e., from timepoint 1 to timepoint 3) was considered 

for subsequent analyses and in order to ease interpretation.  

2.5.4 Multivariate Logistic Regression 

In order to investigate the association between transition groups and the outcomes 

of interest, multivariate logistic regression modelling was conducted using the 

PROC LOGISTIC procedure in SAS.296 Models were built to have the maximum 

sample size available for each outcome. Some of the items used as outcomes had 

more missing data than others, so models were built to have the highest sample 

size available for each outcome. Two models were computed for each of the 

outcomes of interest – (1) an unadjusted model, without covariates included, and 

(2) an adjusted model, with all covariates included. The GLOGIT option was used 

in SAS when outcomes had more than two categories – this function allows for the 

comparison of multiple categories of an outcome to a specified reference, in this 

case, a response of “Never”. 

Due to suicidal thoughts being derived from two waves of data for each 

individual, a sensitivity analysis was conducted on individuals who had a missing 

response on one cycle questionnaire and a response of “No” on the other. The 

initial analysis considered these individuals as missing because it cannot be 

assumed that if they said “No” on one questionnaire, that they would do so on the 

other. The sensitivity analysis, however, was conducted based on this assumption, 
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that if they were missing at one timepoint and responded as “No” on the other, 

that they would be a 0 or a “No” on the operationalized variable.  

2.5.5 Missing Data 

Due to the longitudinal nature of the data, missingness was an obstacle in the 

present study. When modelling latent profiles at each of the three timepoints, a 

maximum likelihood estimator was used. Rather than imputational methods, 

maximum likelihood estimation uses each observation in the data to compute the 

parameter that is most likely to have resulted in the observed data. This method 

requires that the observation have data for at least one of the indicator variables, 

therefore individuals with missing data on all three indicators, within each 

timepoint, were removed. The likelihood is calculated separately for individuals 

with complete data on all three indicators and for individuals with incomplete data 

(complete data on one or two indicators). In order to avoid introducing bias, 

individuals missing data on outcomes of interest were removed and those who 

were removed were compared on sociodemographics, as well as baseline problem 

behaviour scores.  

2.5.6 Weighting 

The NLSCY contains a longitudinal weight variable which was taken from cycle 

1 and was included to take into account the complexity of the NLSCY and the 

unique Canadian sample and design effects.216 Study survey weights were 

normalized by dividing the survey weight of each individual by the average 

weight value of the study sample. The nature of the weights needed for correct 

estimation of the NLSCY was not compatible with the options available in Mplus 
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(where the sum of weights cannot be less than the number of rows in the dataset).  

This meant it was necessary to fit the final analytical models in SAS. 
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Chapter 3 – Results 

3.1 Latent Profile Analyses 

3.1.1 Indicator Descriptive Statistics 

Table 1 shows the sample sizes, mean scores and standard deviations of each 

problem behaviour (i.e. indicator variables), at each timepoint. The mean scores 

of internalizing were lowest at age 6/7, increasing slightly in both 8/9-year olds 

and 10/11-year olds. Overall, the mean scores of conduct problems and 

hyperactivity/inattention seemed to decrease slightly across time. 

Hyperactivity/Inattention was the most variable indicator variable at all three 

timepoints. At age 6/7 years of age, a total of 10,234 individuals had complete 

data on at least one of the three indicators of problem behaviour. By age 8/9 

years, 7.2% of the original sample were missing (n=732 missing) and at age 10/11 

years, 15.4% of the original sample were missing (n=1,575). 

3.1.2 Model Fit Indices 

Table 2 shows the fit indices that were used to identify the best fitting number of 

latent profile categories at ages 6/7, 8/9, and 10/11, respectively. At all three 

timepoints, a 4-profile model was selected as the best fitting model. At ages 6/7, a 

Table 1. Descriptive Statistics for Latent Profile Indicator Variables at ages 6/7, 8/9, and 10/11 years 

 Age 6/7 Age 8/9 Age 10/11 

n Mean SD n Mean SD n Mean SD 

Hyperactivity/ 

Inattention* 
10234 4.56 3.42 9502 4.28 3.42 8659 3.67 3.28 

Internalizing* 10245 2.40 2.40 9503 2.59 2.49 8663 2.54 2.48 

Conduct † 10234 1.43 1.87 9502 1.36 1.83 8652 1.19 1.74 

n: sample size 

SD: standard deviation 

*Values range from 0 – 14 

†Values range from 0 – 12  
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5-profile model featured a category which had a prevalence of less than 1% and 

although a 6-profile model featured groups all above 1%, this model did not differ 

in entropy from the 4-profile model and also introduced a profile group that was 

similar to another profile, with only a slight difference in severity. At ages 8/9, 

each subsequently larger model above a 4-profile model had a profile which was 

too small and therefore the 4-profile model was selected. At ages 10/11, a 5-

profile model also introduced a group that was too similar to one of the other 

groups, and due to the fit indices being quite similar to the 4-profile model, the 4-

profile model was preferred.   

Table 2. Latent Profile Analyses Model Fit Indices at ages 6/7, 8/9, and 10/11 years 

Timepoint 1 – Age 6/7 (n=10,234) 

Model BLRT BIC Entropy Smallest profile 

1 profile -- 143176.99 -- -- 

2 profile P<0.001 136826.92 0.90 14.4% 

3 profile P<0.001 134878.59 0.89 4.9% 

4 profile P<0.001 133491.72 0.87 3.6% 

5 profile P<0.001 132589.90 0.87 <1.0% 

6 profile P<0.001 131867.10 0.87 1.6% 

7 profile P<0.001 130862.44 0.90 <1.0% 

Timepoint 2 – Age 8/9 (n=9,502) 

Model BLRT BIC Entropy Smallest profile 

1 profile -- 133069.78 -- -- 

2 profile P<0.001 126773.96 0.92 13.9% 

3 profile P<0.001 125445.87 0.82 11.4% 

4 profile P<0.001 123801.92 0.87 3.8% 

5 profile P<0.001 122875.56 0.87 <1.0% 

6 profile P<0.001 122235.25 0.87 <1.0% 

7 profile Model failed to 

converge 
-- -- -- 

Timepoint 3 – Age 10/11 (n=8,659) 

Model BLRT BIC Entropy Smallest profile 

1 profile -- 119628.25 -- -- 

2 profile P<0.001 113505.99 0.93 12.0% 

3 profile P<0.001 111755.74 0.84 9.4% 

4 profile P<0.001 110174.68 0.87 3.9% 

5 profile P<0.001 109528.39 0.87 2.9% 

6 profile Model failed to 

converge 
-- -- -- 

BIC: Bayesian information criterion 

BLRT: Bootstrapped likelihood-ratio testing 



52 

 

3.1.3 Selected Latent Profiles and Measurement Invariance 

Table 3 and Figures 1a – 1c show the 4-profile models that were selected for each 

timepoint, with the respective mean scores of each indicator variable (i.e. 

hyperactivity/inattention, internalizing, conduct). Similar profiles of problem 

behaviour were identified at each of the three timepoints. The first profile, defined 

as the “low all” group, was the largest profile at each time point (72.1% - 73.7%) 

and was characterized by individuals who scored low on all three indicators of 

problem behaviour. The second profile, defined as the “Moderate all” group, was 

the second largest profile at each timepoint (11.9% - 13.8%). These individuals 

were characterized by moderate scores of all three indicators of problem 

behaviour. The third and least prevalent profile (3.6% - 3.9%) was defined as the 

“High all” group and was characterized by high scores of all three indicators of 

problem behaviour. Lastly, the final profile, and third most prevalent (8.7% - 

11.6%), was defined as the “Hyperactivity/inattention and internalizing 

(Hyper./Inatt. & Int.)” group. These individuals showed patterns of high 

hyperactivity/inattentiveness, high internalizing, but lower levels of conduct 

problems.  

Based on the identification of similar profiles across each timepoint, and 

to reduce the amount of transition groups in subsequent analyses, tests of 

measurement invariance and transition grouping were conducted for ages 6/7, 8/9 

and 10/11. After comparing a latent transition model in which constraints were 

applied (measurement invariant model) and in which constraints were not applied 

(measurement variant model), the BIC indice for the measurement invariant 
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model across all three timepoints (BIC = 36,075.766) was favored over the 

measurement variant model (BIC = 44,759.697). As such, the profiles identified 

at each of the timepoints were deemed structurally invariant, and treated as the 

same constructs. With these measurement invariant constraints applied, these 

individuals were grouped into their most-likely profile of belongingness based on 

posterior probabilities. 

Table 3. Selected Latent Profiles at ages 6/7, 8/9, and 10/11 years 

Timepoint 1 – Age 6/7 (n=10,234): 

Profile Mean SD 

Profile 1 (Low all) [n=7375]   

Hyperactivity/Inattention 3.46 2.72 

Internalizing 1.49 1.48 

Conduct 0.61 0.80 

Profile 2 (Moderate all) [n=1440]   

Hyperactivity/Inattention 6.48 3.10 

Internalizing 3.00 1.92 

Conduct 4.10 1.03 

Profile 3 (High all) [n=366]   

Hyperactivity/Inattention 9.95 3.39 

Internalizing 6.88 2.80 

Conduct 7.15 1.75 

Profile 4 (Hyper./Inatt. & Int.) [n=1053]   

Hyperactivity/Inattention 7.83 3.25 

Internalizing 6.41 1.90 

Conduct 1.52 1.09 

Timepoint 2 – Age 8/9 (n=9,502): 

Profile Mean SD 

Profile 1 (Low all) [n=7001]   

Hyperactivity/Inattention 3.22 2.65 

Internalizing 1.70 1.60 

Conduct 0.58 0.78 

Profile 2 (Moderate all) [n=1309]   

Hyperactivity/Inattention 6.04 3.20 

Internalizing 3.56 2.17 

Conduct 4.01 0.97 

Profile 3 (High all) [n=365]   

Hyperactivity/Inattention 9.89 3.47 

Internalizing 7.18 3.05 

Conduct 6.91 1.70 

Profile 4 (Hyper./Inatt. & Int.) [n=827]   

Hyperactivity/Inattention 8.04 3.23 

Internalizing 6.62 2.07 

Conduct 1.24 0.92 

Timepoint 3 – Age 10/11 (n=8,659): 

Profile Mean SD 

Profile 1 (Low all) [n=6293]   
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Hyperactivity/Inattention 2.41 2.15 

Internalizing 1.74 1.76 

Conduct 0.45 0.67 

Profile 2 (Moderate all) [n=1028]   

Hyperactivity/Inattention 5.00 2.97 

Internalizing 3.54 2.34 

Conduct 3.79 0.84 

Profile 3 (High all) [n=334]   

Hyperactivity/Inattention 8.73 3.49 

Internalizing 6.77 3.21 

Conduct 6.81 1.56 

Profile 4 (Hyper./Inatt. & Int.) [n=1004]   

Hyperactivity/Inattention 8.55 2.60 

Internalizing 5.19 2.57 

Conduct 1.25 0.88 

Hyper./Inatt. & Int.: hyperactivity/inattention and internalizing 

n: sample size 

SD: standard deviation 
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Figure 1a. Latent profile groups of problem behaviour identified at age 6/7 years 

Hyper./Inatt. & Internalizing: Hyperactivity/inattention and internalizing 

For comparison to other indicators, conduct has been rescaled to have a maximum score of 14 
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Figure 1b. Latent profile groups of problem behaviour identified at age 8/9 years 

Hyper./Inatt. & Internalizing: Hyperactivity/inattention and internalizing 

For comparison to other indicators, conduct has been rescaled to have a maximum score of 14 

 

Figure 1c. Latent profile groups of problem behaviour identified at age 10/11 years 

Hyper./Inatt. & Internalizing: Hyperactivity/inattention and internalizing 

For comparison to other indicators, conduct has been rescaled to have a maximum score of 14 
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3.2 Transition Groups 

 Table 4 shows the transition groups from the latent profile of belongingness at 

age 6/7 to the latent profile of belongingness at age 10/11. The most prevalent 

transitions are depicted in Figure 2. A total of 8,266 individuals were assigned a 

latent profile at each of the two timepoints. This was 80.8% of the individuals in 

the latent profile analysis at age 6/7 years (non-response analysis found in section 

3.7). The majority of individuals stayed in the “Low all” profile across both 

timepoints (60.8%). A large proportion of individuals who had profiles of either 

“Moderate all” or “Hyper./Inatt. & Int.” at 6/7 transitioned into a “Low all” 

profile of problem behaviour by age 10/11 (14.9%). A total of 13.7% of 

individuals were never in the “Low all” profile at either of the timepoints.  

 

 

 

 

 

 

 

 

 

 

 

Table 4. Frequency of transition groups from latent profile at age 6/7 to age 10/11 

years 

(*)Transition Group Weighted % 

(A)“Low all” to “Low all” 60.8 

(B)“Low all” to “Moderate all” 4.7 

(C)“Low all” to “High all” 0.7 

(D)“Low all” to “Hyper./Inatt. & Int.” 4.5 

(E)“Moderate all” to “Low all” 9.4 

(F)“Moderate all” to “Moderate all” 3.9 

(G)“Moderate all” to “High all” 1.2 

(H)“Moderate all” to “Hyper./Inatt. & Int.” 1.5 

(I)“High all” to “Low all” 0.9 

(J)“High all” to “Moderate all” 0.9 

(K)“High all” to “High all” 1.2 

(L)“High all” to “Hyper./Inatt. & Int.” 0.8 

(M)“Hyper./Inatt. & Int.” to “Low all” 5.5 

(N)“Hyper./Inatt. & Int.” to “Moderate all” 1.3 

(O)“Hyper./Inatt. & Int.” to “High all” 0.4 

(P)“Hyper./Inatt. & Int.” to “Hyper./Inatt. & Int.” 2.5 

Hyper./Inatt. & Int.: Hyperactivity/inattention and internalizing 

*Bracketed letter provided for in-text reference 
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Figure 2. Prevalence rates of the largest transition groups from latent profile group at age 6/7 to 10/11 years 

Hyper./Inatt. & Int.: Hyperactivity/inattention and internalizing 

LPA: Latent profile analysis 

* Figure lines are weighted based on overall prevalence of each transition group and show the largest transitions from each age 6/7 profile, 

as well as the remaining transitions >3% 
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In order to increase statistical power in subsequent logistic regression 

modelling, transition cluster groups were created and are presented in Table 5. 

Letter references from Table 4 are provided in brackets. These clusters included 

[1] Stable low problem behaviour (A); characterized by being in the “low all” 

profile at both timepoints (60.8%), [2] Decreasing to low problem behaviour (E, I, 

M); characterized from transitioning from any of the three problem behaviour 

groups at age 6/7 to the “low all” profile at age 10/11 (15.7%), [3] Increasing 

from low to problem behaviour (B-D); characterized by individuals who were in 

the “low all” group at age 6/7 and transitioned into any of the other problem 

behaviour groups by age 10/11 (9.8%), [4] Homotypic problem behaviour (F, K, 

P); characterized by staying in the same problem behaviour group across time 

(7.5%), and [5] Heterotypic problem behaviour (G, H, J, L, N, O); transitioning 

into a different problem behaviour group across time (6.2%).  

Table 6 is a sensitivity analysis of the groupings and is largely the same as 

in Table 5, with the exception being that the “Moderate all” to “High all” (G) and 

“High all” to “Moderate all” (J) groups are treated as homotypic transitions 

instead of heterotypic transitions. This increased the prevalence of the homotypic 

transition group to 9.6% and decreased the prevalence of the heterotypic transition 

group to 4.1%. This grouping of the transition group clusters was treated as a 

distinct independent variable in all subsequent logistic regression modelling. 

Table 5. Frequency of transition group clusters 

Transition Cluster Groups Weighted % 

Stable low problem behaviour 60.8 

Decreasing to low problem behaviour 15.7 

Increasing from low to problem behaviour 9.8 

Homotypic problem behaviour 7.5 

Heterotypic problem behaviour 6.2 
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Table 6. Frequency of sensitivity grouping of transition clusters 

Transition Cluster Groups (Sensitivity) Weighted % 

Stable low problem behaviour 60.8 

Decreasing to low problem behaviour 15.7 

Increasing from low to problem behaviour 9.8 

Homotypic problem behaviour* 9.6 

Heterotypic problem behaviour 4.1 

* The “Moderate all” to “High all” and “High all” to “Moderate all” transitions are 

treated as homotypic problem behaviour 

 

3.3 Distribution of Covariates in Latent Profile and Transition Groups 

Of those who had complete data on all covariates (n = 7,926; 162 cases removed 

via listwise deletion [2.7%]), 50.5% of the sample were female, 7.1% were from 

low SES homes, 17.1% were from single parent homes, 10.5% had a mother with 

high depressive symptoms, 2.6% had maternal alcohol use, and 32.8% had 

experienced stressful life events. Table 7 shows the distribution of covariates 

across the latent profile groups and transition groups, to be used in subsequent 

logistic regression modelling. At age 6/7 and 10/11, males were significantly 

more likely to be in any of the three profiles of problem behaviour, relative to 

females. The highest disparity was observed in the “High all” group, where 

approximately 70% of the individuals belonging to this group were male. 

Belonging to a low socioeconomic status family was associated with profile 

belongingness at both timepoints. A both timepoints, the “High all” group had the 

highest proportion of low SES, however the profile with the lowest proportion of 

low SES was the “Moderate all” group at age 6/7 (6.0%) and the “Low all” group 

at age 10/11 (6.3%). At both timepoints, all problem behaviour groups had 

significantly higher rates of non-two parent homes relative to the “Low all” group 

and the highest proportion in the “High all” group. For both age groups high 
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maternal depressive symptoms was significantly associated with problem 

behaviour profiles, but the proportion was highest in the “High all” group at age 

6/7 years and highest in the “Hyper./Inatt. & Int.” profile at age 10/11 years. High 

maternal alcohol use was not associated with problem behaviour profiles at age 

6/7, but was at age 10/11. The highest proportion was observed in the “Moderate 

all” group. Lastly, experiencing a stressful life event was associated with problem 

behaviour profiles at both timepoints and was highest in the “High all” group. 

 A significant association was observed with transition clusters and all 

covariates of interest. The “Stable low” group was the only group with a female 

sex majority (55.4%) and the highest proportion of males was observed in the 

“Homotypic problems” group (61.3%). The highest proportion of individuals with 

low SES was observed in the “Heterotypic problems” group (12.9%), followed by 

the “Low increasing to problems” group (8.7%), and the “Homotypic problems” 

group (8.6%). Approximately one quarter of individuals in both the “Homotypic 

problems” group (23.6%) and the “Heterotypic problems” (24.2%) group came 

from non-two parent homes, with the fewest non-two parent homes being 

observed in the “Stable low” group (14.2%). High maternal depressive symptoms 

was highest in the “Heterotypic problems” (22.4%) and “Homotypic problems” 

(21.9%) groups; stressful life events showed a similar pattern. Lastly, high 

maternal alcohol use was highest in the “Low to increasing problem” and 

“Homotypic problem” groups, and lowest in the “Stable low” group. 
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Table 7. Distribution of covariates in latent profile and transition groups with respective chi-

squared tests of independence 

Latent Profile at age 6/7 years old 

Covariate 
Low all 

(%) 

Moderate all 

(%) 

High all 

(%) 

Hyper./Inatt. & 

Int. (%) 

Chi- 

Squared 

(X2) prob. 

Sex (% 

male) 
46.7 60.5 67.6 53.4 <.0001 

Low SES 6.4 6.0 13.8 7.9 <.0001 

Non-two 

parent home 
14.6 18.6 35.5 21.5 <.0001 

High mat. 

depressive 

symptoms 

8.4 10.3 22.8 21.5 <.0001 

High mat. 

alcohol use 
2.3 2.5 3.5 3.5 = 0.1362 

Stressful life 

events 
28.8 39.6 48.5 41.6 <.0001 

Latent Profile at age 10/11 years old 

Covariate 
Low all 

(%) 

Moderate all 

(%) 

High all 

(%) 

Hyper./Inatt. & 

Int. (%) 

Chi- 

Squared 

(X2) prob. 

Sex (% 

male) 
47.8 61.1 71.6 53.3 <.0001 

Low SES 6.3 10.3 11.6 9.5 <.0001 

Non-two 

parent home 
15.9 19.1 31.4 20.5 <.0001 

High mat. 

depressive 

symptoms 

8.0 14.3 20.9 23.3 <.0001 

High mat. 

alcohol use 
2.2 4.5 3.3 2.6 = 0.0008 

Stressful life 

events 
29.0 38.6 51.9 50.7 <.0001 

Transition Cluster Groups (age 6/7 – age 10/11 years old) 

Covariate 
Stable 

Low (%) 

Low 

Increasing 

to 

problems 

(%) 

Problems 

decreasing 

to low (%) 

Homotypic 

Problems 

(%) 

Heterotypic 

Problems 

(%) 

Chi- 

Squared 

(X2) prob. 

Sex (% 

male) 
44.6 59.4 58.7 61.3 57.6 <.0001 

Low SES 6.2 8.9 5.2 8.6 12.9 <.0001 

Non-two 

parent home 
14.2 17.6 19.9 23.6 24.2 <.0001 

High mat. 

depressive 

symptoms 

7.5 14.3 10.1 21.9 22.4 <.0001 

High mat. 

alcohol use 
2.1 3.8 2.4 3.7 3.4 = 0.0073 

Stressful life 

events 
26.8 42.8 36.1 47.2 46.0 <.0001 

Hyper./Inatt. & Int.: Hyperactivity/inattention and internalizing 

Mat.: Maternal 

SES: Socioeconomic status 
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3.4 Descriptive Statistics for Health-risk Outcomes 

3.4.1 Prevalence of Health-risk Outcomes 

Table 8 shows the prevalence of all health-risk outcomes that were used in 

logistic regression modelling. The prevalence of suicidal thoughts at age 14/15 

was approximately 3% higher than at age 12/13 years. The combined prevalence 

of suicidal thoughts from age 12 – 15 years was 13.8%, and was slightly lower in 

the sensitivity grouping (9.9%). The most prevalent substance use involvement 

were occasional uses of alcohol, smoking, and cannabis. Regular alcohol use and 

illicit substance use were the least prevalent substances used, each being endorsed 

by only about 5.5% of the sample. Of the non-substance use delinquent 

behaviour, the most prevalent were staying out all night without permission, 

vandalism, and being questioned by the police for suspected involvement in a  

 crime. The least prevalent non-substance use delinquent behaviours were selling 

drugs and fighting someone to the point of injury. 
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Table 8. Weighted prevalence of health-risk outcome behaviours and respective sample sizes 

Outcome Unweighted n 
Weighted prevalence 

(%) 

Suicidal Thoughts (age 12/13) 6926 5.2 

Suicidal Thoughts (age 14/15) 6521 8.4 

Suicide Thoughts (Combined)* 5692 13.8 

Suicide Thoughts (Sensitivity)** 7884 9.9 

Alcohol 

Occasional 
6526 

70.1 

Regular 5.4 

Smoking 

Occasional 
6581 

24.5 

Regular 7.0 

Cannabis 

Occasional 
6601 

19.8 

Regular 6.7 

Illicit substance use (excluding 

cannabis) 
6541 5.7 

Sold drugs 6583 6.1 

Stayed out all night 6179 19.8 

Ran away from home 6170 8.2 

Questioned by police as suspect 6178 18.1 

Stealing 6511 6.9 

Vandalism 6199 18.3 

Fighting to the point of injury 6583 5.8 

n = sample size 

* Combined prevalence of two timepoints, reported at age 12/13 or age 14/15 years 

** For incomplete cases (i.e. at age 12/13 or 14/15), missing is treated as a “No” response 
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3.4.2 Distribution of Covariates in Primary Outcome – Suicidal Thoughts 

Table 9 shows the distribution of covariates among adolescents with and without 

suicidal thoughts. All covariates except for low SES (p=0.05) and high maternal 

alcohol use (p=0.20) were significantly associated with suicidal thoughts. 

Individuals experiencing suicidal thoughts were more likely to be female (65.3%), 

come from non-two parent homes (20.6%), have a caregiver with high maternal 

depressive symptoms (15.5%), and to have experienced stressful life events 

(38.7%).  

Table 9. Distribution of covariates among adolescents with and without suicidal thoughts, with 

respective chi-squared tests of independence 

Covariate 
Suicidal Thoughts 

Chi-Squared (X2) prob. 
No (%) Yes (%) 

Sex (% male) 52.4 34.7 <.0001 

Low SES 6.6 8.5 0.0531 

Non-two parent home 16.3 20.6 0.0036 

High maternal 

depressive symptoms 
9.7 15.5 <.0001 

High maternal 

alcohol use 
2.6 3.4 0.2032 

Stressful life events 32.2 38.7 0.0006 

SES: Socioeconomic status 

 

3.4.3 Distribution of Suicidal Thoughts in Independent Variables  

Table 10 shows the prevalence of suicidal thoughts throughout the latent profile 

groups, as well as the transition cluster groups (i.e. non-sensitivity and sensitivity 

groupings). Individuals in the “High all” profile at age 6/7 years had the highest 

rates of suicidal thoughts at ages 12-15, followed by those in the “Hyper./Inatt. & 

Int.” profile, “Moderate all” profile, and lastly, the “Low all” profile. Contrasted 

to this, individuals in the “Moderate all” profile at age 10/11 years had the highest 

rates of suicidal thoughts in early adolescence (age 12 – 15). Overall, less 

variability was observed in the rate of suicidal thoughts among the three problem 
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behaviour profiles at age 10/11 (18.1 – 19.4%) than at age 6/7 years (13.6 – 

25.7%). The prevalence of suicidal thoughts among individuals in the homotypic 

and heterotypic transition cluster groups was highest, each with about one fifth of 

their members reporting suicidal thoughts. The next largest was the “low 

increasing to problems” group, with 17.4% reporting suicidal thoughts. 

Individuals in the “Stable low” group, as well as those whose problem behaviour 

decreased across time had similar rates of suicidal thoughts, approximately 11%. 

The sensitivity grouping of the transition clusters elevated the rate of suicidal 

thoughts in the homotypic group by 0.7% and decreased the rate in the heterotypic 

group by 3.0%, with the “low increasing to problems” prevalence being slightly 

higher than the heterotypic group.  

Table 11 shows the prevalence of the sensitivity grouping of suicidal 

thoughts throughout the latent profile groups, as well as the transition cluster 

groups. While the order of the highest to lowest rates of suicidal thoughts 

throughout the problem behaviour profiles and transition clusters is near identical 

to the standard grouping, the magnitude of the prevalence rates was an average of 

4.5% lower when using the sensitivity grouping of suicidal thoughts.  
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Table 10. Distribution of suicidal thoughts throughout latent profile groups and transition cluster 

groups with respective chi-squared tests of independence 

Independent Variable 
Suicidal Thoughts Chi-Squared 

(X2) prob. No (%) Yes (%) 

LPA Age 6/7   <.0001 

Low all 87.6 12.4  

Moderate all 86.5 13.6  

High all 74.3 25.7  

Hyper./Inatt. & Int. 83.5 16.5  

LPA Age 10/11   <.0001 

Low all 88.4 11.6  

Moderate all 80.1 19.9  

High all 81.9 18.1  

Hyper./Inatt. & Int. 80.6 19.4  

Transition Cluster Groups   <.0001 

Stable low 88.7 11.3  

Any problems decreasing to low 88.6 11.4  

Low increasing to Problems 82.6 17.4  

Homotypic problems 79.1 20.9  

Heterotypic problems 81.3 18.7  

Transition Cluster Groups (Sensitivity)   <.0001 

Stable low 88.7 11.3  

Any problems decreasing to low 88.6 11.4  

Low increasing to Problems 82.6 17.4  

Homotypic problems 78.4 21.6  

Heterotypic problems 84.3 15.7  

Hyper./Inatt. & Int.: Hyperactivity/inattention and internalizing 

LPA: Latent profile analysis 
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Table 11. Distribution of suicidal thoughts (sensitivity grouping) throughout latent profile groups 

and transition cluster groups with respective chi-squared tests of independence 

Independent Variable 

Suicidal Thoughts 

(Sensitivity) 
Chi-Squared 

(X2) prob. 
No Yes 

Problem Behaviour Profile Age 6/7   <.0001 

Low all 91.1 8.9  

Moderate all 89.9 10.1  

High all 83.1 17.0  

Hyper./Inatt. & Int. 88.5 11.5  

Problem Behaviour Profile Age 10/11   <.0001 

Low all 91.6 8.4  

Moderate all 85.1 14.9  

High all 87.6 12.4  

Hyper./Inatt. & Int. 85.5 14.5  

Transition Cluster Groups   <.0001 

Stable low 91.8 8.2  

Any problems decreasing to low 91.8 8.2  

Low increasing to Problems 87.1 13.0  

Homotypic problems 84.8 15.2  

Heterotypic problems 86.1 14.0  

Transition Cluster Groups (Sensitivity)   <.0001 

Stable low 91.8 8.2  

Any problems decreasing to low 91.8 8.2  

Low increasing to Problems 87.1 13.0  

Homotypic problems 84.1 15.9  

Heterotypic problems 88.4 11.6  

Hyper./Inatt. & Int.: Hyperactivity/inattention and internalizing 

LPA: Latent profile analysis 
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3.5 Logistic Regression Models of Health-risk Outcomes 

Tables 12 – 19 show the logistic regression models in the associations between 

the following exposures: (1) LPA group at age 6/7, (2) LPA group at age 10/11, 

(3) Transition cluster group, and (4) Transition cluster sensitivity group 

(Appendix B), with all primary and secondary health-risk outcomes. Tables 13, 

14, and 15 are multinomial logistic regression models, where the outcomes are 

ordinal (>2 categories), while the remaining outcomes are modelled binomially (2 

categories). Due to inadequate cell sizes in the association between the 16 

transition groups and the outcomes of interest, only the transition cluster groups 

are presented. Each outcome analysis was modelled to include the maximum 

amount of complete cases and both an unadjusted and adjusted model are 

presented for each outcome. Respective sample sizes, odds-ratios, and 

upper/lower confidence limits are presented in each table.  

 Table 12 shows the outcomes of suicidal thoughts, as well as its respective 

sensitivity analysis. Relative to those in the “low all” profile at age 6/7, 

individuals in the “High all” group showed a two and half fold increase in the 

odds of suicidal thoughts, while the “Hyper./Inatt. & Int.” group showed a 33% 

increase in the odds of suicidal thoughts. This association was not observed in the 

“Moderate all” group. At ages 10/11, belonging to any of the three problem 

behaviour groups was associated with a 73-83% increase in the odds of suicidal 

thoughts in adolescence. A similar trend was observed in both the Transition 

cluster groups and the Transition cluster sensitivity groupings (Appendix B). 

Relative to those who stayed in the “low all” profile at both timepoints, 
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heterotypic, homotypic, and increasing problem behaviour transitions were all 

associated with between 72-94% increased odds of suicidal thoughts in 

adolescence (83-97% for sensitivity grouping of suicidal thoughts). Individuals 

who decreased from a problem behaviour group at age 6/7 to the “low all” profile 

at age 10/11 did not have increased odds of suicidal thoughts, relative to those 

who stayed low across both timepoints. No evidence supported that there was a 

difference in the strength of the association with suicidal thoughts based on which 

significant problem behaviour profile/transition group the individual belonged to. 

 Tables 13 – 16 show the substance use outcomes of alcohol, cigarettes, 

cannabis, and illicit substances (not including cannabis). At ages 6/7, belonging to 

the “Moderate all” and “High all” profiles had the strongest association with 

substance use. While both profiles showed similar odds of being involved in most 

substance use, the “Moderate all” profile was associated with the more serious, 

illicit substance use, while the “High all” profile was not. However, issues of 

power surrounding the smaller “High all” profile may be an explanation. No 

significant observations were identified between the “Hyper./Inatt. & Int.” profile 

and any types of substance use. This trend was similar at ages 10/11, in that the 

“Moderate all” and “High all” profiles were associated with overall higher odds of 

substance use involvement. The “Hyper./Inatt. & Int.” profile was associated with 

occasional cigarette use at this age, but no profile was associated with increased 

odds of illicit substance use. When looking at the transition groups, overall, 

individuals with persisting patterns of problem behaviour (homotypic or 

heterotypic) had higher odds of substance use, relative to those who showed 
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stable low problem behaviour or decreased to low problem behaviour across time. 

Homotypic patterns of problem behaviour were associated with regular alcohol, 

cigarette, and cannabis use. Heterotypic patterns of problem behaviour were 

associated with regular alcohol and cigarette use, but only occasional cannabis 

use. Individuals in the increasing problem behaviour group were at risk for 

occasional alcohol and cigarette use and, interestingly, the individuals who 

decreased to levels comparable to the stable low group were at an increased risk 

for regular cigarette use and illicit substance use. 

 Tables 16 – 19 show the delinquency outcomes of selling drugs, staying 

out all night, running away from home, being questioned by police as a suspect, 

stealing outside of the home, vandalism, and fighting to the point of injury. 

Similarly to substance use, the heterotypic and homotypic groups were associated 

with the most different types of delinquency. Heterotypic problem behaviour was 

associated with running away from home, being questioned by the police, 

vandalism, and fighting. Homotypic problem behaviour was associated with 

selling drugs, running away from home, being questioned by the police, and 

vandalism. The sensitivity analysis showed that when a transition from “Moderate 

all” to “High all” or vice versa were treated as homotypic, the heterotypic group 

was no longer associated with running away from home or being questioned by 

the police. When categorized in this way, homotypic transitions became 

significantly associated with fighting. Increasing into problem behaviour was 

associated with running away from home and fighting. Decreasing problem 

behaviour was only associated with stealing.  
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 An interaction between latent profiles/transition cluster groups and gender 

was explored in the association with suicidal thoughts. This was done for the 

latent profiles/transition cluster groups and the sensitivity transition cluster groups 

for the outcomes of suicidal thoughts, as well as the sensitivity group of suicidal 

thoughts. None of these analyses yielded a significant interaction between gender 

and latent profiles/transition cluster groups.  
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Table 12. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on suicidal thoughts 

 Suicidal Thoughts Suicidal Thoughts (sensitivity) 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 
5385 

 

4960 

 

7480 

 

6780 

 

Moderate all 1.11 0.90 1.37 1.15 0.91 1.45 1.14 0.93 1.41 1.17 0.93 1.47 

High all 2.45 1.74 3.45 2.53 1.74 3.68 2.08 1.51 2.88 2.32 1.63 3.31 

Hyper./Inatt. & 

Int. 
1.40 1.09 1.79 1.33 1.01 1.75 1.33 1.05 1.70 1.27 0.97 1.65 

LPA age 10/11 

 

Reference:  

“Low all” 
5250 

 

5034 

 

7245 

 

6892 

 

Moderate all 1.89 1.51 2.36 1.83 1.44 2.33 1.92 1.54 2.38 1.85 1.46 2.34 

High all 1.67 1.13 2.47 1.81 1.21 2.72 1.55 1.06 2.26 1.73 1.17 2.57 

Hyper./Inatt. & 

Int. 
1.83 1.44 2.33 1.73 1.34 2.25 1.86 1.47 2.35 1.81 1.41 2.33 

Transition clusters 

 

Reference:  

“Stable low” 

5019 

 

4884 

 

6921 

 

6685 

 

Decreasing to low 1.02 0.79 1.30 1.09 0.84 1.40 1.00 0.79 1.27 1.08 0.84 1.38 

Low to problems 1.65 1.28 2.14 1.72 1.32 2.25 1.68 1.30 2.16 1.83 1.41 2.37 

Homotypic 

problems 
2.08 1.59 2.72 1.94 1.45 2.60 2.03 1.56 2.63 1.97 1.49 2.61 

Heterotypic 

problems 
1.81 1.34 2.45 1.91 1.39 2.63 1.83 1.36 2.45 1.90 1.40 2.59 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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 Table 13. Unadjusted and adjusted multinomial (3-category) logistic regression models showing the association between latent profile(s) and transition clusters on 

alcohol use 

 Alcohol 

Occasional User Regular User 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 
6264 

 

5743 

   

Moderate all 1.23 1.04 1.45 1.18 0.99 1.40 1.46 1.06 2.00 1.40 1.00 1.95 

High all 1.72 1.18 2.49 1.64 1.12 2.40 2.84 1.60 5.04 2.64 1.45 4.79 

Hyper./Inatt. & 

Int. 
0.80 0.66 0.96 0.85 0.69 1.04 1.13 0.78 1.64 1.25 0.84 1.84 

LPA age 10/11 

 

Reference:  

“Low all” 
6097 

 

5826 

   

Moderate all 1.41 1.15 1.73 1.45 1.17 1.80 1.82 1.26 2.61 1.88 1.29 2.74 

High all 1.59 1.12 2.26 1.64 1.14 2.36 1.16 0.56 2.42 1.19 0.56 2.50 

Hyper./Inatt. & 

Int. 
1.06 0.86 1.29 1.11 0.90 1.38 1.26 0.85 1.86 1.22 0.81 1.85 

Transition 

clusters 

 

Reference:  

“Stable low” 

5834 

 

5656 

   

Decreasing to 

low 
0.98 0.83 1.16 0.97 0.81 1.15 1.18 0.84 1.66 1.18 0.84 1.67 

Low to problems 1.26 1.02 1.56 1.27 1.02 1.58 1.04 0.66 1.65 1.03 0.65 1.65 

Homotypic 

problems 
1.50 1.17 1.93 1.60 1.23 2.09 2.10 1.36 3.24 2.19 1.40 3.44 

Heterotypic 

problems 
1.12 0.87 1.44 1.18 0.91 1.54 1.78 1.13 2.79 1.78 1.12 2.85 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 14. Unadjusted and adjusted multinomial (3-category) logistic regression models showing the association between latent profile(s) and transition clusters on 

cigarette use 

 Cigarette 

Occasional User Regular User 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 6294 

 

5773 

   

Moderate all 1.10 0.94 1.30 1.13 0.95 1.34 2.09 1.65 2.65 2.26 1.75 2.91 

High all 1.73 1.29 2.32 1.63 1.20 2.23 1.96 1.20 3.18 1.48 0.86 2.55 

Hyper./Inatt. & Int. 1.17 0.96 1.42 1.19 0.96 1.46 1.59 1.16 2.18 1.37 0.97 1.95 

LPA age 10/11 

 

Reference:  

“Low all” 6127 

 

5858 

   

Moderate all 1.18 0.97 1.43 1.18 0.96 1.44 1.91 1.45 2.53 1.77 1.31 2.39 

High all 1.01 0.72 1.41 1.00 0.71 1.41 2.31 1.52 3.52 1.86 1.18 2.95 

Hyper./Inatt. & Int. 1.48 1.22 1.79 1.51 1.24 1.85 1.27 0.90 1.80 1.11 0.77 1.61 

Transition clusters 

 

Reference:  

“Stable low” 

5862 

 

5687 

   

Decreasing to low 1.13 0.95 1.34 1.16 0.97 1.38 1.53 1.15 2.03 1.60 1.19 2.14 

Low to problems 1.24 1.01 1.52 1.28 1.04 1.58 1.20 0.82 1.73 1.07 0.72 1.59 

Homotypic 

problems 
1.27 1.01 1.60 1.31 1.03 1.67 2.54 1.83 3.51 2.36 1.67 3.34 

Heterotypic 

problems 
1.49 1.17 1.90 1.50 1.16 1.93 2.40 1.67 3.45 2.06 1.40 3.04 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 15. Unadjusted and adjusted multinomial (3-category) logistic regression models showing the association between latent profile(s) and transition clusters on 

cannabis use 

 Cannabis 

Occasional User Regular User 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 6316 

 

5794 

   

Moderate all 1.40 1.19 1.65 1.43 1.20 1.70 1.80 1.41 2.30 1.65 1.27 2.14 

High all 1.17 0.82 1.65 1.01 0.70 1.48 2.82 1.88 4.22 2.27 1.48 3.47 

Hyper./Inatt. & Int. 0.95 0.77 1.18 0.99 0.79 1.25 0.93 0.65 1.35 0.77 0.51 1.15 

LPA age 10/11 

 

Reference:  

“Low all” 6152 

 

5880 

   

Moderate all 1.50 1.24 1.82 1.46 1.20 1.79 1.31 0.95 1.79 1.24 0.89 1.71 

High all 1.59 1.14 2.21 1.54 1.10 2.17 2.82 1.88 4.23 2.17 1.41 3.34 

Hyper./Inatt. & Int. 1.25 1.02 1.54 1.21 0.97 1.51 0.68 0.45 1.04 0.65 0.43 1.00 

Transition clusters 

 

Reference:  

“Stable low” 

5886 

 

5708 

   

Decreasing to low 1.07 0.88 1.29 1.07 0.89 1.30 1.24 0.93 1.65 1.17 0.87 1.56 

Low to problems 1.25 1.00 1.55 1.24 0.99 1.55 0.78 0.52 1.18 0.71 0.47 1.08 

Homotypic problems 1.38 1.08 1.76 1.36 1.05 1.75 2.37 1.73 3.25 2.11 1.52 2.92 

Heterotypic 

problems 
1.83 1.44 2.33 1.84 1.43 2.36 0.94 0.58 1.54 0.84 0.51 1.38 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 16. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on illicit substances and selling drugs 

 Illicit Substance Use  

(Excluding Cannabis) 
Selling Drugs 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 
6255 

 

5737 

 

6293 

 

5768 

 

Moderate all 1.28 0.97 1.69 1.42 1.06 1.90 1.80 1.41 2.32 1.66 1.27 2.16 

High all 1.59 0.96 2.62 1.33 0.74 2.37 3.08 2.05 4.61 2.40 1.54 3.73 

Hyper./Inatt. & 

Int. 
1.24 0.88 1.76 1.36 0.95 1.96 1.06 0.73 1.53 0.89 0.59 1.34 

LPA age 10/11 

 

Reference:  

“Low all” 
6094 

 

 

5825 

 

6127 

 

 

 

5854 

 

Moderate all 1.06 0.75 1.50 1.07 0.75 1.54 1.15 0.83 1.60 1.14 0.81 1.59 

High all 1.36 0.81 2.29 1.46 0.85 2.50 2.41 1.59 3.64 2.06 1.34 3.17 

Hyper./Inatt. & 

Int. 
1.02 0.70 1.47 1.02 0.69 1.50 0.77 0.51 1.17 0.69 0.45 1.07 

Transition 

clusters 

 

Reference:  

“Stable low” 

5826 

 

5651 

 

 

5861 

 

 

5682 

 

 

Decreasing to 

low 
1.36 1.02 1.82 1.46 1.08 1.98 1.36 1.02 1.81 1.27 0.95 1.71 

Low to problems 1.08 0.74 1.58 1.12 0.76 1.67 0.75 0.48 1.15 0.69 0.45 1.08 

Homotypic 

problems 
1.22 0.82 1.84 1.34 0.88 2.04 2.41 1.75 3.31 2.16 1.54 3.01 

Heterotypic 

problems 
1.16 0.74 1.82 1.19 0.75 1.90 0.87 0.52 1.44 0.81 0.49 1.36 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 17. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on staying our all night and running away from 

home 

 Staying out all night Running away from home 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 
5907 

 

5424 

 

5900 

 

5415 

 

Moderate all 1.32 1.12 1.56 1.19 1.00 1.43 1.24 0.97 1.59 1.26 0.97 1.65 

High all 1.73 1.25 2.39 1.23 0.87 1.75 2.67 1.81 3.95 2.29 1.48 3.53 

Hyper./Inatt. & 

Int. 
0.99 0.79 1.24 0.86 0.68 1.10 0.84 0.59 1.19 0.85 0.58 1.23 

LPA age 10/11 

 

Reference:  

“Low all” 
5762 

 

 

5504 

 

5754 

 

 

5496 

 

Moderate all 1.24 1.02 1.52 1.20 0.97 1.48 1.92 1.48 2.50 1.71 1.29 2.26 

High all 1.39 1.01 1.92 1.13 0.81 1.59 2.64 1.80 3.88 2.58 1.73 3.84 

Hyper./Inatt. & 

Int. 
1.08 0.86 1.34 0.88 0.70 1.12 0.99 0.70 1.40 0.88 0.61 1.27 

Transition 

clusters 

 

Reference:  

“Stable low” 

5511 

 

5345 

 

 

5502 

 

5336 

 

 

Decreasing to 

low 
1.17 0.97 1.40 1.12 0.93 1.36 0.97 0.72 1.31 1.02 0.75 1.38 

Low to problems 1.23 0.99 1.53 1.12 0.90 1.41 1.47 1.08 2.02 1.46 1.06 2.02 

Homotypic 

problems 
1.11 0.86 1.43 0.95 0.73 1.24 1.84 1.33 2.55 1.78 1.27 2.51 

Heterotypic 

problems 
1.53 1.19 1.98 1.30 1.00 1.71 1.64 1.14 2.38 1.57 1.07 2.30 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 18. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on being questioned by the police for suspected 

involvement in a crime and stealing outside of the home 

 Questioned by police for suspected involvement in crime Steal outside of the home 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 
5908 

 

5423 

 

6211 

 

5693 

 

Moderate all 1.38 1.16 1.64 1.33 1.11 1.60 1.65 1.30 2.10 1.51 1.17 1.95 

High all 2.59 1.90 3.53 1.99 1.42 2.77 1.74 1.09 2.76 1.19 0.71 2.01 

Hyper./Inatt. & 

Int. 
1.11 0.89 1.40 1.00 0.78 1.28 1.12 0.80 1.58 1.02 0.71 1.47 

LPA age 10/11 

 

Reference:  

“Low all” 
5760 

 

 

5504 

 

6121 

 

 

5847 

 

Moderate all 1.61 1.32 1.97 1.44 1.17 1.77 1.32 0.99 1.77 1.29 0.96 1.75 

High all 2.53 1.87 3.42 2.05 1.50 2.81 1.91 1.25 2.92 1.52 0.97 2.39 

Hyper./Inatt. & 

Int. 
1.40 1.12 1.74 1.25 0.99 1.57 0.67 0.45 1.00 0.69 0.46 1.04 

Transition 

clusters 

 

Reference:  

“Stable low” 

5510 

 

5344 

 

 

5856 

 

5677 

 

 

Decreasing to 

low 
1.04 0.85 1.27 0.98 0.79 1.20 1.60 1.23 2.09 1.50 1.15 1.97 

Low to 

problems 
1.19 0.94 1.50 1.03 0.81 1.32 1.33 0.95 1.86 1.26 0.89 1.77 

Homotypic 

problems 
2.22 1.77 2.79 1.94 1.53 2.47 1.39 0.96 2.01 1.30 0.89 1.90 

Heterotypic 

problems 
1.77 1.37 2.30 1.51 1.15 1.98 1.17 0.76 1.80 1.09 0.71 1.69 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 19. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on vandalism/destruction of property and 

fighting to the point of injury 

 Vandalism Fighting to point of injury 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

LPA age 6/7 

 

Reference:  

“Low all” 
5918 

 

5429 

 

6293 

 

5768 

 

Moderate all 1.56 1.32 1.85 1.42 1.19 1.70 1.38 1.05 1.82 1.19 0.89 1.59 

High all 3.21 2.38 4.34 2.50 1.81 3.44 2.56 1.65 3.97 1.59 0.97 2.59 

Hyper./Inatt. & 

Int. 
1.06 0.84 1.34 0.97 0.75 1.24 1.09 0.75 1.57 0.93 0.62 1.38 

LPA age 10/11 

 

Reference:  

“Low all” 
5762 

 

 

5504 

 

6127 

 

 

5855 

 

Moderate all 1.94 1.60 2.35 1.78 1.46 2.19 2.08 1.56 2.79 1.76 1.29 2.39 

High all 2.38 1.76 3.23 1.99 1.45 2.73 2.37 1.51 3.71 1.58 0.98 2.57 

Hyper./Inatt. & 

Int. 
1.01 0.79 1.28 0.94 0.73 1.21 1.57 1.12 2.20 1.47 1.03 2.09 

Transition 

clusters 

 

Reference:  

“Stable low” 

5511 

 

5344 

 

 

5861 

 

5682 

 

 

Decreasing to 

low 
1.25 1.03 1.52 1.15 0.94 1.41 1.20 0.87 1.67 1.02 0.73 1.42 

Low to 

problems 
1.23 0.98 1.55 1.14 0.89 1.45 1.97 1.42 2.74 1.61 1.14 2.26 

Homotypic 

problems 
2.14 1.70 2.69 1.90 1.49 2.43 1.77 1.21 2.58 1.42 0.96 2.10 

Heterotypic 

problems 
1.85 1.43 2.40 1.68 1.28 2.21 2.14 1.45 3.15 1.78 1.19 2.66 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis – profiles of problem behaviour 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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3.6 Non-Response Analysis 

A non-response analysis was conducted to compare latent profile and covariate 

differences between those assigned a transition group (n = 8,266) who did 

(31.3%) and did not (68.7%) have missing data on the primary outcomes of 

suicidal thoughts. Individuals with missing data were more likely to belong to the 

“Low all”, “High all” and “Hyper./Inatt. & Int.” groups at age 6/7 years 

(X2=29.06; p<0.0001). No significant difference was observed in profile 

belongingness at age 10/11 years (X2=2.98; p=0.39). Those with missing data 

were more likely to be male (X2=24.12; p<0.0001), from a low SES group 

(X2=84.95; p<0.0001), come from a non-two parent home (X2=60.71; p<0.0001), 

and report higher rates of maternal depressive symptoms (X2=23.37; p<0.0001). 

No significant difference was observed for maternal alcohol use (X2=0.72; 

p=0.40), or stressful life events (X2=0.05; p=0.82). This analysis was replicated 

based on those who were missing outcome data for the sensitivity grouping of 

suicidal thoughts (4.6%). The results were nearly identical with the exception that 

those individuals missing were more likely to belong to the “Low all” profile and 

less likely to belong to the “Moderate all”, but did not differ on the “High all” or 

“Hyper./Inatt. & Int.” profiles, at age 6/7 years (X2=32.24; p<0.0001).
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Chapter 4 – Discussion 

An abundance of research has been conducted on the topic of problem behaviour 

in elementary school children.4,6,7,25 Research has looked at how patterns of 

problem behaviour in childhood predict health-risk outcomes in adolescence, such 

as mental disorder diagnoses, suicidality, substance use, and other types of 

delinquency.162,170,177,179,185,191 Despite this, a limited amount of research has been 

identified that looked at the association between transition patterns of problem 

behaviour across childhood and health-risk outcomes in adolescence. As such, the 

present study sought to carry out three primary goals: (1) identify profiles of 

problem behaviour at multiple time points in elementary school children, (2) 

examine the transition pathways the problem behaviour takes across time, and (3) 

investigate the association between these child problem behaviour 

profiles/transitions and health-risk outcomes in early adolescence.  

The initial hypotheses of the present study were that four profiles of 

problem behaviour would be observed, including a profile low on all symptoms of 

problem behaviour, a predominantly internalizing group, a predominantly 

externalizing group, and a comorbid internalizing and externalizing group. While 

four profiles of problem behaviour were observed in the present findings, the 

results and the hypotheses deviated in respect to what the patterns of problem 

behaviour looked like, in that greater patterns of comorbidity between 

internalizing and externalizing were observed. A profile low on all symptoms was 

observed (i.e. “Low all” profile), as well as a highly comorbid internalizing and 

externalizing group (i.e. “High all” profile), but the internalizing-only and 
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externalizing-only profiles were not observed. Instead, the other two profiles of 

problem behaviour were varying types of comorbid internalizing and 

externalizing (i.e. “Moderate all” and “Hyper./Inatt. & Int.” profiles).  

The subsequent hypotheses about transition patterns of problem behaviour 

were developed in relation to what patterns of problem behaviour were predicted 

to be observed a priori, and therefore, differed from what was observed. From 

ages 6/7 to 10/11 years, no homotypic pattern of internalizing-only or 

externalizing-only were observed, nor were pure transitions from externalizing to 

internalizing observed. However, transition patterns of persistently low problem 

behaviour, decreasing problem behaviour, and persisting patterns of comorbid 

internalizing and externalizing, were hypothesized a priori and were observed in 

the present findings. Another key deviation from what was hypothesized was that 

the most recent profile of problem behaviour (i.e. at age 10/11 years) predicted 

health-risk outcomes similarly to the transition groups of problem behaviour. It 

had been hypothesized that individuals who showed persistence in their problem 

behaviour, for internalizing-only, externalizing-only, and comorbid internalizing 

and externalizing, would have the strongest associations to adolescent health-risk 

outcomes. While patterns of persistent problem behaviour did have a positive 

association with most health-risk behaviours, these associations did not differ 

from the most recent profile of problem behaviour at predicting these outcomes. 
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4.1 Summary of Main Results 

4.1.1 Profiles of Problem Behaviour 

At all three of the time points in which problem behaviour patterns were explored 

(i.e. ages 6/7, 8/9, and 10/11 years), the same four groups reappeared and were 

confirmed to be structurally the same across time, suggesting that unique profiles 

of problem behaviour remain stable across elementary school. The first, and a 

commonly identified group in the literature, was labelled as the “low all” 

profile.53,149,152,298–300 These individuals were characterized as having low scores 

of conduct problems, hyperactivity/inattention, and internalizing. Similar research 

which has looked at patterns of internalizing and externalizing problem 

behaviours, using mixture modelling techniques (i.e. latent class/profile analyses), 

often identifies a class/profile characterized by low scores on all 

indicators.53,149,152,298–300 Also in line with what has been observed in this research, 

the majority of children usually belong to this group, a finding which was 

replicated at each time point of the present study. The “low all” profile of problem 

behaviour was hypothesized to be observed a priori. 

 The next two profiles of problem behaviour were similar in structure, but 

differed in severity. These profiles were defined as the “Moderate all” and “High 

all” profiles and were characterized by comorbidity/concurrence of conduct 

problems, hyperactivity/inattention, and internalizing problem behaviours. While 

a pattern of comorbid internalizing and externalizing (both conduct and 

hyperactivity/inattention) problem behaviours was hypothesized a priori, it was 

not expected that there would be two differing severity groups of this profile (i.e. 
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one in which all three indicators were moderate and one in which all three 

indicators were high).  

 A longitudinal study conducted by Althoff et al. (2010) investigated latent 

classes of problem behaviour in children aged 4 – 16 years using the CBCL.152 

While their analyses featured additional indicators to the variables used in the 

present design, they did identify a profile which aligns closely with the “High all” 

group in the present study. In their research, this group was characterized by high 

scores of internalizing, attention problems, aggression, and rule breaking. 

Research using the CBCL has defined this profile as the Child Behavior 

Checklist-Dysregulation Profile (CBCL-DP), which was first described by 

Biederman (1995).301 The CBCL-DP has been empirically replicated in numerous 

population and clinical samples.150,151,300,302,303 In line with the present findings, it 

has been suggested that this profile of problem behaviour becomes easier to 

identifiy during the elementary school period, when self-regulation becomes an 

increasingly required skill for functioning.304 Further evidence in support of this 

being a distinct and valid profile of problem behaviour is that similar findings to 

this body of research, as well as the present study, have been identified using 

different measures of childhood problem behaviour such as the Behavior 

Assessment System for Children (BASC) and the Ohio Scales Problem Severity 

Scale (OS PS).305–307 

One study conducted by Mindrila (2016) on a sample of 6-11 year olds 

found results which do fit with the findings of the present study and other CBCL 

problem behaviour research.307 The researcher used a latent profile analysis to 
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explore typologies of school behaviour using the Behavior Assessment System for 

Children–Second Edition (BASC-2). The profiles identified in this study are 

similar to the present study, with the exception that they did not identify the 

“Hyper./Inatt. & Int.” profile of problem behaviour (described below). While their 

research did integrate items of adaptive skills into their modelling, measures of 

hyperactivity, conduct problems and anxiety/depression were also included. 

Interestingly, the researcher identified three profiles – (1) Adequate adjustment, 

characterized by low/average levels of problem behaviour (akin to the “Low all” 

group), (2) Mild adjustment difficulties, characterized by moderate levels of 

disruptive/externalizing and internalizing behaviour (akin to the “Moderate all” 

group), and (3) Functionally impaired adjustment, characterized by clinical levels 

of both externalizing and internalizing (akin to the “High all” group). While a 

larger proportion of their sample fell into the latter two groups, relative to the 

“Moderate all” and “High all” groups in the present study, the ranking of them 

was similar, with the adequate adjustment group being the largest, followed by the 

mild difficulties, and then the functionally impaired group. The traits of the 

functionally impaired group do seem to share parallels with the CBCL-DP, in that 

they exhibit high scores across all types of internalizing and externalizing 

problem behaviours. Results using the BASC-2 were also confirmed in a similar 

study, using similar methodology.305 The present study adds to this body of work 

by providing further evidence for a dysregulation profile of problem behaviour in 

children, as well as evidence for a less severe profile of internalizing and 

externalizing concurrence.  
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 The last group identified was labelled as the “Hyper./Inatt. & Int.” group 

and was characterized by comorbid patterns of high internalizing and 

hyperactivity/inattention scores, with low scores of conduct problems. The 

comorbidity between internalizing problems and hyperactivity/inattention has 

been observed in children, especially in clinical presentations where children with 

ADHD often have comorbid clinical/subthreshold depression, as well as 

anxiety.118,126,127,129 One study which used latent profile analyses to investigate 

comorbid patterns of problem behaviour in children aged 6-11 years identified an 

“internal inattentive” group, characterized by clinically significant levels of 

depression with moderate symptoms of inattention and anxiety.308 These 

individuals were distinct relative to another group which additionally had high 

rates of disruptive behaviour (i.e. aggression and conduct problems), likely a more 

similar construct to the dysregulation profile. Despite evidence in the literature of 

this comorbid pattern of internalizing and hyperactivity/inattention, it is more 

commonly reported that children with hyperactivity/inattention problems have 

comorbidities with other externalizing problems, and therefore, the “Hyper./Inatt. 

& Int.” profile was not expected to be observed a priori.  

 Overall, the patterns of problem behaviour identified in the present study 

highlight just how comorbid problem behaviour and mental illness symptoms are 

in children. Extensive research has been conducted looking at the comorbidity of 

internalizing and externalizing problems, with extensive overlap of symptoms 

being observed between these two domains.95,141–144,146–148,309 Furthermore, 

research into patterns of dysregulation, whereby subsets of children present with 
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high syndrome scores of depression, hyperactivity/inattention, conduct problems, 

and aggression support the notion that problem behaviour in childhood should be 

viewed dimensionally, across multiple domains.149–152 Research has shown those 

scoring high on dysregulation to be at an elevated risk of both internalizing and 

externalizing psychopathologies, personality disorders, suicidality, and substance 

use, later in life.151,298,302,310,311 This suggests that this continuum of dysregulation 

may serve as a marker for a global risk of mental illness. The present study 

supports this idea of a continuum of problem behaviour, as three of the key 

profiles of problem behaviour were merely degrees of overall internalizing and 

externalizing comorbidity, ranging from the “low all” to “Moderate all” to “High 

all” patterns of problems. This provides additional support that the field of 

childhood problem behaviour should consider all-encompassing measures which 

incorporate symptoms of both internalizing and externalizing 

problems/symptoms. 

 4.1.2 Problem Behaviour Transitions 

The next step of the research used two timepoints to explore the transitions 

between profiles of problem behaviour across time. A total of four profiles of 

problem behaviour were identified at age 6/7 years, as well as age 10/11 years, 

and therefore a total of 16 unique transitions of problem behaviour were possible.  

As was expected, the majority of the individuals stayed in the “Low all” 

group across time. This is consistent with other bodies of research showing that 

the majority of children maintain low levels of problem behaviour across 

development.53,149,152,298–300,306 The highest proportion of individuals who were in 
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the “Moderate all” or the “Hyper./Inatt. & Int.” profiles at age 6/7 years also 

ended up in the “Low all” profile by age 10/11 years, but the highest proportion of 

individuals in the “High all” profile at the first timepoint were still in this profile 

at age 10/11 years. Previous research has suggested that, for many children, 

symptoms of problem behaviour desist across development.19–24,312 There are 

however, subsets of children who experience levels of internalizing, externalizing, 

and the comorbidity of both, that show persistence across time.4,7,29,235,312–315 This 

has been shown consistently in research that has looked at persistence in problems 

for those scoring high on comorbid patterns of internalizing and externalizing, 

akin to overall dysregulation.149,152,153,156  

 In order to increase the power when investigating health-risk outcomes, 

the 16 transition groups were clustered into five subgroups – stable low problem 

behaviour, decreasing to low problem behaviour, increasing from low to problem 

behaviour, homotypic problem behaviour, and heterotypic problem behaviour. By 

the time individuals were 10/11 years old, approximately three quarters of them 

had low patterns of problem behaviour, supporting the notion that the majority of 

children show minimal problem behaviour, and those who do, tend to desist 

across development. A small group of individuals who initially showed low 

problem behaviour, transitioned into a profile of problem behaviour by age 10/11. 

The majority of these individuals had transitioned into the “Moderate all” or 

“Hyper./Inatt. & Int.” profiles, with less than one percent transitioning from a low 

pattern to the “High all” profile. These findings could be pointing towards the 

progressive nature of problem behaviour. The fact that more individuals shifted 
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into the “Moderate all” or “Hyper./Inatt. & Int.” profiles and only a small amount 

shifted directly into the most severe “High all” profile suggests that, for a small 

minority, a profile of severe dysregulation may develop in a progressive nature 

across childhood and adolescence. While biological factors may contribute, this 

suggests that environmental factors during the child’s development may be 

associated with the onset/exacerbation of these problems. Indeed, research that 

has investigated factors associated with later onset of internalizing symptoms 

have found an association with stressful childhoods and hostile parenting.235,316 

Environmental factors have also been shown to be associated with the onset of 

externalizing problems in late childhood and adolescence, such as deviant peer 

affiliations.317 Similar factors are worth exploring in future research to better 

understand how patterns of dysregulation develop.  

Of the individuals in one of the three problemed behaviour groups at age 

6/7, approximately one quarter of them displayed a homotypic trend across time, 

in that they were in the same profile by age 10/11. More specifically, one quarter 

of individuals who were in the “Moderate all” group at age 6/7 were in the same 

group at age 10/11, with this same trend being observed in the “Hyper./Inatt. & 

Int.” group. The highest homotypic stability was observed among those in the 

“High all” group at age 6/7, with approximately one third of them remaining in 

this profile of problem behaviour at age 10/11 years.  

While no known literature has looked at transitions for these exact profiles 

of problem behaviour, a plethora of research has established that subsets of 

children displaying a particular type of problem behaviour will show homotypic 
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persistence of that same problem behaviour across time.154,156,159,163,318–321 This 

research has demonstrated homotypic stability in individuals with internalizing-

only problems and externalizing-only problems. There is also evidence suggesting 

that the strongest stability is observed in individuals with comorbid internalizing 

and externalizing.149,153,160      

Lastly, heterotypic trends in which individuals shifted from one problem 

behaviour profile to a different one, were also explored. Due to the fact that all 

three of the problem behaviour groups were characterized by varying degrees of 

both internalizing and externalizing, no heterotypic transitions between these two 

domains were observed. Instead, the present study defined a heterotypic transition 

as the shifting among different profiles of comorbidity. This was the smallest of 

the five subgroups of problem behaviour transitions (6.2% of the sample), with 

one fifth of those who displayed a pattern of problem behaviour at age 6/7 years 

shifting into a different problem behaviour by age 10/11 years. A sensitivity 

grouping was also considered, whereby the “Moderate all” and “High all” groups, 

and the transitions between them, were considered homotypic.  

While limited research has investigated the transition from a profile of 

dysregulation to a less severe dysregulation profile, and vice verse, some evidence 

for the heterotypic transition between either of these profiles to/from the 

“Hyper./Inatt. & Int.” will be discussed. One study conducted by Weeks et al. 

(2016) using the CBCL, found that internalizing in childhood increased the risk of 

physical aggression and conduct problems two years later.315 Another similar 

study found a developmental cascade whereby internalizing at age 4 was 
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associated with an increase in externalizing by age 10.322 Further evidence from a 

prospective study of three large cohorts found that individuals with a childhood 

diagnosis of depression had a four-fold increase in the odds of a diagnosis of 

conduct disorder in adolescence.323 This provides some support for a transition 

from the “Hyper./Inatt. & Int.” to either the “Moderate all” or “High all” profiles 

of problem behaviour, which have similar characteristics of the “Hyper./Inatt. & 

Int.” profile, but also with an elevation in conduct problems. Further support for 

this transition is that some research has shown ADHD  to be associated with 

subsequent conduct disorder and that ADHD diagnoses tend to predate conduct 

disorder diagnoses.324 This provides further evidence for the transition from the  

“Hyper./Inatt. & Int.” profile to the “Moderate all” or “High all” profiles by 

demonstrating that symptoms of hyperactivity and inattention can also increase 

the risk of developing conduct problems. An explanation for a transition in the 

opposite direction (i.e. “Moderate/High all” → “Hyper./Inatt. & Int.”) may be that 

conduct problems may desist across development as children learn how to 

facilitate their behaviour, while internalizing and hyperactivity/inattention 

symptoms tend to show more persistence across time.64,65,312,323  

4.1.3 Health-risk Outcomes 

The final step of the research was to investigate the relationship between 

childhood profiles/transition-groups of problem behaviour and the health-risk 

outcomes of adolescent suicidal thoughts, substance use, and non-substance use 

delinquency. At age 6/7 years, the “High all” profile was associated with suicidal 

thoughts. The “Hyper./Inatt. & Int.” profile was also associated with suicidal 
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thoughts, but this association was not statistically significant when looking at the 

sensitivity grouping of suicidal thoughts. By age 10/11 years, all three of the 

problem behaviour profiles (“Moderate all”, “High all”, and “Hyper./Inatt. & 

Int.”) were associated with suicidal thoughts. While this research cannot confirm 

how these symptoms are related to suicidality, it does suggest that different 

patterns of comorbidity (e.g. “High all” vs. “Hyper./Inatt. & Int.”), as well as 

differing severity levels (e.g. “Moderate all” vs. “High all”) of the same 

comorbidity, present similar risks in the development of suicidal thoughts. While 

synergistic effects cannot be accounted for, the fact that the “Hyper./Inatt. & Int.” 

showed comparable odds of suicidal thoughts relative to the other two problemed 

behaviour profiles, suggests that symptoms of hyperactivity, inattention, and 

internalizing may be the symptoms of the “Moderate all” and “High all” profiles 

which are most strongly associated with suicidal thoughts. It cannot, however, be 

inferred that the way in which suicidality develops across these profiles is the 

same without further investigation. 

Other research in the field has shown evidence that patterns of comorbid 

problem behaviours, and specifically, the aforementioned dysregulation profile 

are associated with suicidal behaviour.311,325 One specific study, conducted by 

Holtmann el al. (2011), explored the association between the CBCL-

Dysregulation Profile in children and subsequent suicidality in adolescence.311 A 

total of 325 children were assessed for the CBCL-Dysregulation Profile between 

ages 8-10 years old. At age 19, the children were followed up and the authors 

concluded that high CBCL-DP scores in childhood were associated with both 
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suicidal thoughts and attempts in late adolescence/early adulthood. Another study 

conducted by Berona et al. (2017) looked at profiles of mental illness in 

adolescents hospitalized for suicide attempts also found the dysregulation profile 

to predict suicide attempts.325 Other research which has looked at comorbid 

patterns of internalizing and externalizing, not necessarily defined as 

dysregulation, have found similar findings, in that high levels of comorbidity are 

strongly associated with suicidal behaviour in adolescence.182–184,326–328 The 

present findings both support this association, as well as add to the field, by 

identifying a less severe profile of the CBCL-DP and demonstrating that these 

individuals have similar odds of suicidal thoughts in adolescence and that no 

dose-response relationship was identified across these two severity groups.   

Relative to the “Stable low” transition of problem behaviour, all 

transitions were associated with suicidal thoughts except for the “Decreasing to 

low” transition. The fact that those in the “Low to problems” group had similar 

odds of suicidal thoughts to those in the persistent transitions (heterotypic or 

homotypic), and that the associations were similar to the profiles at age 10/11 

years, suggests that the most recent profile/assessment may be as useful of a 

predictor of suicidal thoughts as the multi-timepoint transitions. The identification 

of an association between the age 6/7-year profile and suicidal thoughts may be 

an indirect one, in that the age 6/7-year profile is associated with the age 10/11-

year profile, which in turn, is associated with suicidal thoughts. This suggests that 

the profile in which an individual is in by late childhood may be more important 
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than earlier patterns of problems or transition patterns, at predicting adolescent 

suicidal thoughts.  

In relation to substance use, at both age 6/7 and 10/11 years, the 

“Moderate all” and “High all” profiles of problem behaviour showed the most 

use, relative to the “Low all” and “Hyper./Inatt. & Int.” profiles. Limited evidence 

supported a dose-response between the “Moderate all” and “High all” groups in 

relation to the severity of their engagement. Both profiles were at an elevated risk 

for use of alcohol, cigarettes, and cannabis. The “Moderate all” profile at age 6/7 

years was the only profile associated with illicit substance use. It is worth noting, 

however, that the prevalence of illicit substance use was one of the lowest 

outcomes and therefore the study may not have been adequately powered to 

explore this association in the smallest, “High all” profile. The literature does 

support high patterns of heterotypic comorbidity between internalizing and 

externalizing to be associated with subsequent substance use/abuse.329,330 Patterns 

of dysregulation have also supported this association as the previously mentioned 

study by Holtmann et al. (2011), also investigated the association between 

dysregulation and alcohol, nicotine, and cannabis dependence.311 In line with the 

present findings, a significant association was found for all three types of 

substance use.  

An explanation for why the “Hyper./Inatt. & Int.” profile of problem 

behaviour did not share an association with most substance use, relative to the 

other profiles, may be that these individuals do not score high on conduct 

problems. Indeed, the literature does show that the risk of adolescent substance 
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use is significantly higher for preadolescent children scoring high on conduct 

problems, as well as those with comorbid symptoms of conduct problems and 

hyperactivity/inattention.330–334 There is some literature which has shown 

individuals high on hyperactivity/inattention and internalizing to be at an elevated 

risk for substance use and substance use disorders.335,336 Despite this, other 

research supports the present findings.337 For example, a study conducted by 

Wilens et al. (2011) showed that the comorbidity of internalizing (either 

depressive or anxiety disorders) and ADHD, in individuals between ages 6-17 

years, did not predict substance use disorders at 10-year follow-up.337 An 

additional epidemiologic study of 900 New Zealanders found that childhood (age 

8) attention deficit disorders, in absence of conduct problems was not associated 

with alcohol, tobacco, or illicit substance use in adolescence (age 15).331 Further 

research is needed to better understand the factors of these individuals that act 

against increased substance involvement, but also the exploration of specific 

elements of internalizing (e.g. depressive vs. anxious symptoms) and their role in 

differentially increasing or decreasing subsequent substance use risk, particularly 

in children transitioning into adolescence.   

The final set of outcomes that were investigated were patterns of non-

substance use delinquency. These results were quite similar to what was identified 

in the substance use variables, the “Moderate all” and “High all” profiles 

predicted the most involvement in delinquent behaviours. Both profiles had 

similar odds of running away from home, being questioned by the police for 

suspected involvement in a crime, and vandalism. Both age 6/7 profiles were 
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associated with selling drugs, but by age 10/11, only the “High all” profile 

predicted this. Both the “Moderate all” and “Hyper./Inatt. & Int.” profiles at age 

10/11 were associated with getting into fights to the point of injury. Interestingly, 

this was the only pattern of non-substance delinquency in which the “Hyper./Inatt. 

& Int.” profile was associated with. Being that this outcome had a low prevalence, 

issues of power may explain why an association wasn’t observed in the smaller 

“High all” profile.  

The fact that the “Moderate all” and “High all” profiles were associated 

with more non-substance delinquency than the “Hyper./Inatt. & Int.” profile is 

unsurprising. The central difference between these profiles is that the latter 

features low levels of conduct problems, comparable to the “Low all” profile. It is 

likely that these delinquent behaviours are a progression of the conduct problems 

observed earlier in the life course. Indeed, the literature does support children 

high on conduct problems to be at an increased risk for criminal activity later in 

the life course.333,338,339 Similar to what was identified in relation to substance use, 

this risk is compounded further when conduct problems are exhibited in tandem 

with symptoms of hyperactivity.338 Interestingly, however, is that patterns of only 

hyperactivity/inattention problems have also been shown to predict criminality 

later in the life course, independent of conduct problems.338 Relative to the 

present research, this suggests that the internalizing symptoms of the 

“Hyper./Inatt. & Int.” profile may have a protective or inhibitory effect in 

involvement in delinquent/criminal behaviours. Some support for this comes from 
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findings that identify internalizing patterns of problem behaviour to be associated 

with behavioural inhibition and to protect against defiance and aggression.52,340  

An additional unique finding was that the “Hyper./Inatt. & Int.” profile 

predicted fighting and one possible explanation for this association could stem 

from victimization. Indeed, some literature supports that the development of this 

comorbidity is progressive, in that symptoms of hyperactivity and inattention act 

to alienate children from their peers and, in turn, these feelings of exclusion are 

internalized161. It could be that these individuals are victims of bullying and that 

their fear and impulsivity (i.e. symptoms of this comorbidity) cause them to fight 

back against their bully. The role of mediating factors, such as 

bullying/victimization, warrants further investigation. 

Lastly, in relation to the transition patterns of problem behaviour, a similar 

trend was observed with the substance/non-substance delinquency as was 

observed with suicidal thoughts. The evidence seemed to suggest that the best 

predictor of health-risk outcomes in adolescence was the profile that the child 

ended up in by age 10/11 years, rather than the trajectory of problem behaviour 

across the four-year period. This was the opposite of what was hypothesized, 

where it was expected that persistent patterns of problem behaviour would be 

associated with the highest odds of substance and non-substance delinquency.  

4.2 Implications 

The profiles and transitions of problem behaviour identified in the present study, 

as well as their association with health-risk outcomes in adolescence, have 

important research and public health implications for the field of child and 
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adolescent mental health. These implications include the identification of high 

rates and unique patterns of comorbidity in childhood problem behaviour, as well 

as trends in how these patterns change across development. This research also 

highlights the prevalence of various health-risk outcomes in adolescence and 

identifies behavioural antecedents that predict these outcomes. 

The first noteworthy implication of the present study is that the profiles of 

problem behaviour identified emphasize just how comorbid problem behaviours 

are in children. As such, it is important that domains of both internalizing and 

externalizing are considered by stakeholders when designing and implementing 

population level interventions. This could include interventions that target either 

school or community settings to reduce childhood problem behaviour and indeed, 

such programs have been evaluated and show efficacy for multiple domains of 

problem behaviour.341,342 For example the Generation Parent Management 

Training – Oregon Model (GenerationPMTO) is a program that teaches effective 

family management strategies to parents in either group or individual settings.342 

In community samples, the intervention is typically conducted in weekly sessions 

ranging from 6 – 14 weeks. Studies which have primarily focused on parents of 

children between ages 4 – 12 have seen reductions in childhood internalizing, 

externalizing, delinquency, and deviant peer associations.343–345 Furthermore, the 

program has been shown to reduce symptoms of mental illness, such as 

oppositional defiant disorder and aggression, in the parents, themselves.344 The 

program has also been evaluated across multiple ethnic groups, as well as two- 
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and single-parent families, supporting its generalizability across multiple 

populations.343,346,347 

While the household environment has important implications for 

childhood problems, school-based interventions that target symptoms of 

internalizing and externalizing are also worth consideration. One such program 

that shows promise is the Incredible Years – Teacher Classroom Management 

program.341 This intervention targets children aged 3 – 8 years of age and 

provides teachers with classroom management skills to foster positive peer, 

teacher-student, and teacher-parent relationships. This program has been shown to 

reduce conduct, disruptive, and internalizing behaviours in children, while also 

improving child self-regulation, cooperation, and interpersonal skills.348–350 A 

corresponding Incredible Years – Parent program also exists and is a group-based 

parenting program that strengthens parent competencies to reduce problem 

behaviours in children.341,351 The present study emphasizes the comorbid rates of 

problem behaviours in childhood. This provides support that intervention 

programs should target multiple domains of problem symptoms to possibly reduce 

immediate impairment, as well as subsequent health-risk outcomes in 

adolescence. 

Another implication of the present study was the significant proportion of 

individuals whose problem behaviour desisted to a low-level across the four-year 

period. From a public health perspective, and in relation to parents and other 

stakeholders, it highlights that not all children exhibiting problem behaviours at a 

younger age will show persistence in those problems across time. From an 
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alternate perspective, however, the present findings did show that children in the 

“High all” profile had the greatest amount of homotypic stability, relative to the 

other two problemed behaviour groups. Further research is needed to better 

understand which factors contribute to desistance of problem behaviour, as well 

as which factors are associated with patterns of persistence. Positive and deviant 

peer-relations, bullying/victimization, and family functioning may mediate these 

changes of problem behaviour, with some evidence suggesting these factors to 

have an influence.235,316,317 Further understanding of how these patterns of 

problem behaviour desist/persist may provide insights into specific groups of 

vulnerable children that should be targeted for intervention to potentially reduce 

health-risk behaviours in early adolescence.  

While this research identified specific profiles of problem behaviours in 

children, it also highlighted that these profiles were associated with suicidal 

thoughts, substance use, and non-substance delinquency in adolescence. The 

research identified that approximately 14% of adolescents reported having 

suicidal thoughts. Research shows that suicidal thoughts can progress into suicide 

attempts, therefore public health initiatives should be targeting the early 

adolescent group in an effort to potentially reduce this risk.191,192 Frequent 

substance use was less prevalent, but given the younger age of the study 

population, and the known ramifications of substance use on the developing brain, 

it too is worth targeting for reducing long-term detriment.212 Lastly, 1 in 5 early 

adolescents reported being questioned by the police for suspected involvement in 
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a crime, as well as for vandalism. In order to deter adolescent involvement in the 

criminal justice system, these too are worthy targets for intervention.  

Research has shown children and adolescents displaying conduct problems to 

have poorer long-term outcomes into adulthood.352–354 For example, a study that 

looked at the forty-year outcomes of adolescents with severe externalizing found 

that they were at an increased risk for parenthood before age 20, divorce, no 

educational qualifications, financial difficulties, and global life adversity.352 A 

similar risk was observed in individuals with mild externalizing, relative to those 

with no/low externalizing, which is in line with the risk observed in the 

“Moderate all” profile of the present study. Similar risks between 

childhood/adolescent externalizing and long-term negative outcomes have been 

identified elsewhere, with some research showing that these individuals are also at 

an increased risk for premature mortality.353,354 This further supports targeting 

patterns of problem behaviour early in the life course to deter long-term negative 

outcomes, which have serious costs to both the individual and society as a whole. 

4.3 Limitations 

Extensive efforts were made when designing the present study to ensure that bias 

and error were mitigated, but like all research there were limitations and they are 

noteworthy when interpreting the findings. The biggest limitations of the study 

were the use of self-reported outcomes, the use of different raters for the 

independent and dependent variables, missing data, and measurement error. 
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4.3.1 Self-reported outcomes  

The health-risk outcomes that were selected as dependent variables in the present 

study were all self-reported by the adolescent and, as a result, could have 

potentially introduced bias into the study. In particular, social desirability bias, 

which is a bias introduced when the respondent responds in a way that they feel is 

socially acceptable, is possible when considering the stigma attached to suicidal 

thoughts and issues of legality associated with substance use and delinquent 

behaviours.355 While it is difficult to ascertain whether social desirability is 

equally common throughout each profile of problem behaviour, it is possible that 

the health-risk outcomes were underreported and that the observed association has 

been biased.  

It is important to note that the respondents were informed that their 

responses would be kept confidential and following the completion of the survey, 

the respondent sealed their survey in an envelope.216 This was an additional step 

taken to potentially mitigate bias introduced from social desirability. Such 

collection strategies have been suggested as useful precautions to mitigate bias 

and increase validity.356 Furthermore, research has been conducted that has looked 

at the validity of using adolescent self-reported measures for some of the health 

risk outcomes used in the present study.  

In relation to self-reporting substance use, other research has assessed the 

validity of self-report measures have been contrasted with the results of urinalysis, 

in adolescents.357,358 This research has shown that, despite a subset of adolescents 

showing a tendency towards response bias, a substantial majority consistently 
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report their substance use, concluding that self-reported measures have fair 

validity. Research conducted on self-report delinquency measures as a whole (i.e. 

substance and non-substance), have found that self-reports of criminal activity, in 

adolescence, can predict future court referrals and that validity of self-reports is 

high.359 

Relative to substance use and urinalysis, suicidal thoughts do not have an 

objective measure to be cross referenced, making the degree of social desirability 

bias more difficult to ascertain. Much of the research on social desirability and 

suicidal thoughts has come from comparing items on social desirability scales to 

those on suicidal thoughts measures, which have yielded significant 

associations.360,361 This suggests, that to some extent, responders do provide 

socially desirable responses on measures of suicidal thoughts.  Interestingly, some 

research has shown the prevalence of suicidal thoughts increases when self-

reported using a paper-and-pencil survey, relative to a face-to-face interview, 

suggesting that confidentiality may mitigate social desirability – a precaution that 

was taken in the NLSCY.362,363   

4.3.2 Parent-Report vs. Self-Report Measures 

Another limitation related to the way in which the data were collected is the fact 

that the independent variable data (i.e. problem behaviour) was reported by the 

caregiver of the children in the study, while the dependent variable data (i.e. 

health-risk outcomes) was reported by the child/adolescent, themselves. Due to 

the present methods using secondary data, this was an unavoidable limitation as 

this is how the data were collected.  
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A meta-analysis looking at agreement between parent- and self-report 

measures of problem behaviour and mental illness has found that there is often 

poor agreement between the two raters.364 There is, however, evidence that more 

agreement exists between the two raters when the offspring is younger (<= 12 

years old).365 A review of the literature was conducted and clinical 

recommendations in the field have suggested that parents are the best informant 

for both internalizing and externalizing when the child is younger and that older 

children/adolescents are the better informants of both internalizing and 

externalizing problems.366  In relation to substance use, research suggests that if 

forced to choose, adolescent self-reporting aligns closer to diagnosed cases than 

does parent/caregiver reporting.367 While possible misclassification bias is a 

limitation due to using secondary data, this does provide evidence that the best 

rater was selected for both the independent and dependent variables. 

4.3.3 Missing data  

When dealing with waves of survey data across an extensive time period (8 years 

in the present study), missing data is unavoidable. This was no exception to the 

present study and must be acknowledged as a limitation when interpreting the 

findings. When carrying out the latent profile analyses, maximum-likelihood 

estimation was incorporated for incomplete cases, and only those that were 

completely missing could not be included. However, it was decided against using 

maximum-likelihood estimation or imputation methods to impute outcome data, 

so as to not introduce unknown error in the results. This is supported by research 

which has shown multiple imputation for outcome data does not help with 
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reducing attrition bias.368 Another reason for this decision was that the sample 

size still remained high after removal of these cases. As such, these cases were 

removed and compared on the independent variables, as well as other key 

sociodemographics. Some key differences were identified and are worth noting as 

potential sources of bias when interpreting the observed findings. 

 Individuals with missing outcome data were more likely to be male, come 

from lower SES backgrounds, non-two parent homes, and report higher rates of 

maternal depression. The same trend was observed whether missing was based on 

the suicidal thoughts variable or on the sensitivity suicidal thoughts variable. 

Limited differences were observed in profiles of problem behaviour, with the 

exception that for those missing on the sensitivity variable of suicidal thoughts, 

missing cases were more likely to be in the “Low all” profile at age 6/7, but no 

difference was observed at age 10/11 years. It is known that suicidal thoughts are 

more common in females than males, so in this respect, the present study may 

overestimate the true rate of suicidal thoughts.369 However, it is also known that 

suicidal thoughts are more prevalent in low SES groups, non-two parent 

households, and in offspring whose mother displays maternal depression 

symptoms – across both sexes.244,258,268,270,283,285 Therefore, it may be more likely 

that the present study underestimated the true prevalence of suicidal thoughts. 

Due to the fact that the majority missing on suicidal thoughts were also missing 

for substance use and delinquent behaviour variables, and that these same 

sociodemographic factors place individuals at risk for criminality, these rates may 

too be underestimated in the present study.244,282,284,286,287,370  
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While the dispersal of cases for problem behaviour at age 10/11 years was 

the same for missing and non-missing, missing cases were more likely to be in the 

“Low all” profile at age 6/7. Although counterintuitive, other research has found 

that children with depressive symptoms at age 8/9 years were more likely to stay 

in the NLSCY.371 If these cases also had a higher prevalence of suicidal thoughts 

(as well as substance use and delinquency), than it is potential that this association 

is biased away from the null and that the magnitude of the association between 

age 6/7 profile and suicidal thoughts (as well as substance use and delinquency) is 

weaker than what was observed. In spite of this, the fact that the most recent 

measure of problem behaviour (age 10/11 years) predicted the outcomes of 

interest and had even dispersal of missing and non-missing does support the 

notion of a true association.   

4.3.4 Measurement error 

In order to investigate the association between profiles of problem behaviour and 

the health-risk outcomes of interest, cases were grouped based on their most 

probable profile membership. None of the cases had a perfect posterior 

probability (p=1.0) of modal assignment (i.e. belonging to their particular profile). 

The inverse of the posterior probability can be considered the measurement error, 

or the likelihood of not belonging to a given profile. In Mplus software this 

measurement error can be included into the model using logit constraints, 

however due to aforementioned issues with using complex survey weights in 

Mplus, and a desire for the analyses to be nationally representative, the cases had 

to be assigned to their most probable profile and exported to SAS software. In 
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spite of this, the literature does support assigning cases to their most probable 

profile when entropy scores are high, confirming good class delineation.290,297 

This was the case in the present study, and while some measurement error may 

bias the results, the appropriate steps were taken to ensure it is reduced.  

4.4 Strengths 

4.4.1 Sample size 

The sample size of the latent profile analyses at each of the three-time points 

ranged from 8,659 – 10,234 individuals, with a total of 8,266 individuals having a 

profile of problem behaviour at age 6/7 and age 10/11 years. Relative to other 

population level research conducted in this field, this was a substantial sample 

size. The inclusion of maximum likelihood estimation in the latent profile 

modelling allowed for the inclusion of partially missing cases, maintaining the 

overall sample size. In relation to the outcome analyses, the present study did 

have a significant proportion of the initial sample dropout or have missing data 

across their measures at age 6/7, up until their outcome assessments at ages 12 – 

15 years. Despite this, the sample size was still large and adequately powered for 

the analyses. Overall, this adds strength to the findings, in that the estimates and 

respective confidence intervals are accurate and that the risk of type II error has 

been minimized. 

4.4.2 Nationally-representative & prospective design 

A key strength of this research was the fact that the NLSCY is a nationally 

representative cohort which includes samples from all Canadian provinces. The 

study survey weights used in the logistic regression modelling ensure that this 
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representativeness is accounted for. This means that the associations identified in 

the present study, as well as the prevalence rates, are generalizable to the majority 

of Canadian children and adolescents. Furthermore, the fact that the NLSCY 

collected waves of data prospectively, every two years, reduces the risk of recall 

bias from both the caregiver and the adolescent.   

4.4.3 Multivariate Approach  

One final strength that is noteworthy is the extensive number of variables that 

were included in the entirety of the present study. Three indicators of both 

internalizing and externalizing problem behaviours, which included 

depressive/anxiety-, hyperactivity/inattention-, and conduct-symptoms, at three 

timepoints, across a four-year period, were used to identify distinct patterns of 

problem behaviour. Furthermore, an extensive set of 12 unique outcome 

variables, mapping onto three broader categories (i.e. suicidal thoughts, substance 

use, and non-substance use delinquency) were able to be explored in the 

association with childhood problem behaviour patterns. Lastly, when exploring 

these associations, important health and sociodemographic variables were able to 

be controlled for, including sex, socioeconomic status, two-parent home status, 

maternal depressive symptoms, maternal alcohol use, and stressful life events. 

The inclusion of these variables reduces the confounding bias introduced into the 

findings and increases the support of a true association being observed.  

4.5 Future research  

The present study offered multiple insights into the patterns of problem behaviour 

that elementary school aged children experience, as well as how they change 
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across time. Furthermore, the study highlights how these patterns are associated 

with health-risk outcome in early adolescence. Future research could be 

conducted in order to better understand the profiles of problem behaviour 

identified, how they change across time, and other mediating factors in the 

development of the health-risk behaviours. 

 While the present study chose to examine childhood problem behaviour 

using parent reports, mainly to increase sample size, future research could be 

replicated using teacher reported measures. Some evidence does suggest that 

parents tend to report higher rates of comorbid problems in children than teacher 

reports do.372 Whether this is a difference in how the child acts at home as 

opposed to school or a difference in observer opinion has been debated. 

Interestingly, however, research which has looked at the dysregulation profile in 

children has been able to identify this profile using both parent and teacher 

reported methods.151,373 Nonetheless, future research could integrate reports from 

multiple observers to better understand how different raters appraise these 

patterns of problem behaviour. 

 While the present study did identify a relationship between profiles of 

problem behaviour in childhood and subsequent health-risk behaviours in early 

adolescence, it did not focus on social influences that may mediate the 

development of said behaviours. In particular, future research could investigate 

the role of peer influence in protecting/risk factors for health-risk behaviours. 

Evidence does support that positive peer relations can reduce feelings of 

loneliness and increase wellbeing, while deviant peer relations, as well as social 
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isolation, can increase some of these risks.374–380 If it is known that problem 

behaviours are predictors of these negative outcomes, the next step is to identify 

targets for intervention that reduce said risk.   

 Future research should also consider piloting interventions that target the 

profiles of problem behaviour identified in this body of work. Assessing the 

efficacy of the aforementioned GenerationPMTO and Incredible Years programs 

at reducing symptoms of comorbidity and dysregulation may prove useful at 

reducing immediate detriment, as well as subsequent risk for the negative 

outcomes identified in adolescence. The fact that these interventions have shown 

success at ameliorating symptoms of both internalizing and externalizing is 

promising in reducing the symptoms of the profiles identified in the present 

findings.   

Lastly, while the primary goal of the present study was to see how patterns of 

problem behaviour across childhood relate to health-risk outcomes in the 

adolescent period, an additional direction this research could take is to look earlier 

in the life course at the factors that lead to these highly comorbid patterns. For 

example, the aforementioned study by Weeks et al. (2014) highlighted stressful 

childhoods and hostile parenting as early-life factors that associated with the onset 

of internalizing symptoms.235 In addition, a meta-analyses conducted on parenting 

and childhood depression found that parental rejection was strongly related to the 

subsequent depression in childhood.381 Additional research has also showed that 

early patterns of conduct problems at a young age can alienate children from their 

peers and result in subsequent internalizing symptoms.161 While the present 
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research cannot comment on how these patterns of problem behaviour develop, it 

is possible that early environmental factors and problem behaviours can trigger a 

cascade leading to overall dysregulation. Identification of such trajectories may 

offer earlier intervention targets to prevent the development of these comorbid 

profiles of problems, as well as subsequent health-risk outcomes in adolescence.   

4.6 Conclusion 

The present study used a longitudinal design to identify profiles of problem 

behaviour in elementary-school aged children and how these patterns change 

across time. At ages 6/7, 8/9, and 10/11 years, the same profiles of problem 

behaviour were identified and included one profile in which individuals were low 

on internalizing and externalizing (both hyperactivity/inattention and conduct 

problems), one in which individuals had moderate levels of internalizing and 

externalizing, one in which individuals had high levels of internalizing and 

externalizing (akin to the commonly reported ‘dysregulation profile’), and one in 

which individuals had high scores of high internalizing and high 

hyperactivity/inattention. Transitions between these profiles across time were 

identified and along with the profiles, were investigated as predictors of suicidal 

thoughts, substance use, and non-substance use delinquency. Results showed that 

all three profiles of problemed behaviour were associated with suicidal thoughts, 

while the “Moderate all” and “High all” profiles were associated with substance 

use and non-substance use delinquency. This research sheds light on the 

comorbidity of mental illness symptoms in children, as well as identifies 

antecedents in the development of health-risk outcomes in adolescence. Further 
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research should explore why transition patterns of problems did not outperform 

profile status at age 10/11 years, as well as other mediating factors in the 

persistence/desistance of problem behaviours, as well as health-risk outcomes, to 

potentially identify target for intervention. 
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Appendix B 
 

Table 12. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on suicidal thoughts 

 Suicidal Thoughts Suicidal Thoughts (sensitivity) 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

Transition clusters 

(sensitivity) 

5019 

 

4884 

 

6921 

 

6685 

 

Decreasing to low 1.02 0.79 1.30 1.09 0.84 1.40 1.00 0.79 1.27 1.08 0.84 1.38 

Low to problems 1.65 1.28 2.14 1.72 1.32 2.25 1.68 1.30 2.16 1.83 1.41 2.37 

Homotypic 

problems 
2.16 1.70 2.75 2.10 1.62 2.72 2.13 1.69 2.69 2.12 1.65 2.72 

Heterotypic 

problems 
1.47 0.99 2.18 1.52 1.01 2.29 1.48 1.00 2.17 1.52 1.02 2.26 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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 Table 13 - Appendix. Unadjusted and adjusted multinomial (3-category) logistic regression models showing the association between latent profile(s) and transition 

clusters on alcohol use 

 Alcohol 

Occasional User Regular User 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 

Transition 

clusters 

(sensitivity) 

5834 

 

5656 

   

Decreasing to 

low 
0.98 0.83 1.16 0.97 0.81 1.15 1.18 0.84 1.66 1.18 0.84 1.67 

Low to problems 1.26 1.02 1.56 1.27 1.02 1.58 1.04 0.66 1.65 1.03 0.65 1.65 

Homotypic 

problems 
1.44 1.15 1.80 1.50 1.19 1.90 1.89 1.27 2.82 1.91 1.27 2.89 

Heterotypic 

problems 
1.06 0.78 1.44 1.15 0.83 1.59 2.01 1.20 3.36 2.12 1.24 3.63 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 14 - Appendix. Unadjusted and adjusted multinomial (3-category) logistic regression models showing the association between latent profile(s) and transition 

clusters on cigarette use 

 Cigarette 

Occasional User Regular User 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 

Transition clusters 

(sensitivity) 

5862 

 

5687 

   

Decreasing to low 1.13 0.95 1.34 1.16 0.97 1.38 1.53 1.15 2.03 1.60 1.19 2.14 

Low to problems 1.24 1.01 1.52 1.28 1.04 1.58 1.20 0.82 1.73 1.07 0.72 1.59 

Homotypic 

problems 
1.24 1.01 1.54 1.27 1.02 1.58 2.82 2.12 3.75 2.62 1.92 3.56 

Heterotypic 

problems 
1.67 1.25 2.21 1.70 1.27 2.29 1.66 1.00 2.74 1.34 0.78 2.29 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 15 - Appendix. Unadjusted and adjusted multinomial (3-category) logistic regression models showing the association between latent profile(s) and transition 

clusters on cannabis use 

 Cannabis 

Occasional User Regular User 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 
OR 

Upper 

CI 

Lower 

CI 

Transition clusters 

(sensitivity) 

5886 

 

5708 

   

Decreasing to low 1.07 0.88 1.29 1.07 0.89 1.30 1.24 0.93 1.65 1.17 0.87 1.56 

Low to problems 1.25 1.00 1.55 1.24 0.99 1.55 0.78 0.52 1.18 0.71 0.47 1.08 

Homotypic problems 1.66 1.34 2.04 1.64 1.32 2.04 2.11 1.56 2.85 1.87 1.37 2.56 

Heterotypic 

problems 
1.43 1.05 1.94 1.45 1.06 1.99 0.91 0.50 1.63 0.79 0.44 1.44 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 16 - Appendix. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on illicit substances and selling 

drugs 

 Illicit Substance Use  

(Excluding Cannabis) 
Selling Drugs 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

Transition 

clusters 

(sensitivity) 

5826 

 

5651 

 

 

5861 

 

 

5682 

 

 

Decreasing to 

low 
1.36 1.02 1.82 1.46 1.08 1.98 1.36 1.02 1.81 1.27 0.95 1.71 

Low to problems 1.08 0.74 1.58 1.12 0.76 1.67 0.75 0.48 1.15 0.69 0.45 1.08 

Homotypic 

problems 
1.26 0.88 1.81 1.36 0.94 1.98 2.05 1.51 2.78 1.84 1.34 2.53 

Heterotypic 

problems 
1.04 0.59 1.85 1.07 0.59 1.93 0.88 0.48 1.63 0.82 0.44 1.53 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 17 - Appendix. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on staying our all night and running 

away from home 

 Staying out all night Running away from home 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

Transition 

clusters 

(sensitivity) 

5511 

 

5345 

 

 

5502 

 

5336 

 

 

Decreasing to 

low 
1.17 0.97 1.40 1.12 0.93 1.36 0.97 0.72 1.31 1.02 0.75 1.38 

Low to problems 1.23 0.99 1.53 1.12 0.90 1.41 1.47 1.08 2.02 1.46 1.06 2.02 

Homotypic 

problems 
1.21 0.97 1.51 1.05 0.83 1.33 1.85 1.38 2.48 1.81 1.33 2.46 

Heterotypic 

problems 
1.51 1.10 2.06 1.23 0.88 1.71 1.51 0.95 2.40 1.41 0.87 2.27 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 18 - Appendix. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on being questioned by the police 

for suspected involvement in a crime and stealing outside of the home 

 Questioned by police for suspected involvement in crime Steal outside of the home 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

Transition 

clusters 

(sensitivity) 

5510 

 

5344 

 

 

5856 

 

5677 

 

 

Decreasing to 

low 
1.04 0.85 1.27 0.98 0.79 1.20 1.60 1.23 2.09 1.50 1.15 1.97 

Low to 

problems 
1.19 0.94 1.50 1.03 0.81 1.32 1.33 0.95 1.86 1.26 0.89 1.77 

Homotypic 

problems 
2.20 1.79 2.70 1.93 1.55 2.39 1.39 0.99 1.93 1.30 0.92 1.82 

Heterotypic 

problems 
1.60 1.15 2.21 1.32 0.94 1.86 1.06 0.62 1.82 0.99 0.57 1.72 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 
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Table 19 - Appendix. Unadjusted and adjusted logistic regression models showing the association between latent profile(s) and transition clusters on vandalism/destruction of 

property and fighting to the point of injury 

 Vandalism Fighting to point of injury 

Unadjusted Adjusted* Unadjusted Adjusted* 

n OR 
Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 
n OR 

Upper 

CI 

Lower 

CI 

Transition 

clusters 

(sensitivity) 

5511 

 

5344 

 

 

5861 

 

5682 

 

 

Decreasing to 

low 
1.25 1.03 1.52 1.15 0.94 1.41 1.20 0.87 1.67 1.02 0.73 1.42 

Low to 

problems 
1.23 0.98 1.55 1.14 0.89 1.45 1.97 1.42 2.74 1.61 1.14 2.26 

Homotypic 

problems 
2.13 1.73 2.62 1.90 1.52 2.36 1.86 1.33 2.61 1.51 1.06 2.14 

Heterotypic 

problems 
1.72 1.25 2.38 1.58 1.13 2.21 2.10 1.31 3.35 1.74 1.07 2.84 

CI: confidence interval 

Hyper./Inatt. & Int.: Hyperactivity/inattention & Internalizing 

LPA: latent profile analysis 

n: sample size 

OR: odds ratio 

* Adjusted for gender, socioeconomic status, stressful life events, high maternal depressive symptoms, high maternal alcohol use, and non-two parent household 

 

 


