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Abstract  

Early childhood is a critical developmental period when children form social and 

emotional sensitivities that will support or undermine their mental health throughout their lives. 

It is estimated that over half of lifetime mental health problems develop before the age of 

fourteen, and yet early identification and intervention efforts are often hindered by limited 

recognition of early mental health indicators and a general absence of population-level 

monitoring systems. This dissertation addresses these gaps, applying a novel approach (person-

centered analysis) to identify latent profiles of social-emotional functioning within population 

cohorts of children entering Kindergarten in British Columbia from 2001 to 2012. Early 

childhood social-emotional functioning was measured using the teacher-rated Early 

Development Instrument (EDI) population health survey that includes measures of internalizing 

and externalizing behaviours (readiness to explore, aggression, hyperactivity) as well as social 

competence. Latent profile analysis was used to identify distinguishable profiles of early 

childhood social-emotional functioning at a population-level. Unique profiles of social-emotional 

functioning were identified consistently across the three analyses included in this dissertation, 

with over 55% of children demonstrating overall high social-emotional functioning, over 40% of 

children demonstrating relative vulnerabilities in internalizing and externalizing behaviours, and 

approximately 3% of children experiencing multiple comorbid vulnerabilities on nearly all 

measures. Chapter 2 identifies social gradients in the severity of early childhood social-

emotional vulnerabilities, with boys and lower income children over-represented in lower 

functioning social-emotional profiles. Chapter 3 examines children’s likelihood of depression, 

anxiety, conduct disorder, attention deficit hyperactivity disorder, and multiple conditions, and 

finds that the profile group to which children belong in Kindergarten is predictive of their 
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experience of mental health conditions up to ten years later. Chapter 4 demonstrates that 

children’s Kindergarten social-emotional profile group is also predictive of their self-reported 

well-being in middle childhood, with evidence that supportive relationships with adults and peers 

partially mediates these associations. These studies inform our understanding of patterns of early 

childhood social-emotional functioning by identifying social conditions and behaviour patterns 

predictive of children’s future mental health outcomes that can be targeted earlier in the life 

course to help mitigate mental health problems and promote well-being.  
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Lay Summary 

Research investigating health across the life course consistently shows that many adult 

mental health problems begin developing early in life. Investigating population differences in 

early childhood social-emotional functioning may be fundamental to identifying patterns of 

behaviour that indicate higher vulnerability of later problems with mental health and well-being. 

This dissertation examined population patterns of children’s social-emotional functioning in 

Kindergarten (including social competence, emotional maturity, and behaviour problems) to 

assess how these may be related to sociodemographic characteristics, physician-assessed mental 

health conditions, and self-rated well-being. Unique patterns of children’s early social-emotional 

functioning were identified at school entry and were shown to predict children’s likelihood of 

future mental health conditions and well-being by early adolescence. Supportive relationships 

with adults and peers partly explained these associations, promoting well-being. The findings 

have potential to inform policies and interventions to promote child mental health at a 

population-level. 
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Chapter 1: Introduction 

 

1.1. Background 

Mental health problems are estimated to be the most common disabling condition among 

adolescents worldwide, affecting an estimated 10% to 20% of young people globally (Canadian 

Mental Health Association, 2016; Kieling et al., 2011). Within North America, internalizing 

disorders including depression and anxiety are estimated to affect approximately 2% to 10% of 

children and adolescents within a given year (Kessler et al., 2012; Merikangas, Nakamura, & 

Kessler, 2009). Comparatively, an estimated 2% to 9% of young people are affected by 

externalizing disorders including conduct problems and hyperactivity (Kessler et al., 2012; 

Merikangas et al., 2009). Diminished feelings of self-worth combined with pervasive social 

stigma prevent many children and adolescents from informing others of their suffering or 

seeking treatment (Chandra & Minkovitz, 2006; Mukolo, Heflinger, & Wallston, 2010), 

increasing their risk of social isolation, substance use, school failure, lifelong clinical conditions, 

and in worst cases, suicide ideation and premature death (Bittner et al., 2007; Danese et al., 

2009; Fergusson & Woodward, 2002; Mann, Hosman, Schaalma, & De Vries, 2004). Yet despite 

the prevalence and magnitude of these outcomes, the early detection and prevention of mental 

health problems remain poorly addressed for a variety of reasons, including low levels of 

recognition of early childhood subclinical indicators, and a sparse knowledge base regarding 

effective interventions for promoting child mental health at a population-level (McGorry et al., 

2014; Pescosolido et al., 2008).  

Over the past decade in British Columbia (BC), children’s vulnerabilities in key areas of 

developmental health have been increasing, in particular in areas of social and emotional 
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development related to mental health (Human Early Learning Partnership, 2016). For example, 

from 2004 to 2016 the proportion of BC children experiencing vulnerability in the area of 

emotional health increased from 12% to 16%, with aggressive and anxious/fearful behaviour 

driving these increases (Human Early Learning Partnership, 2016). The increasing prevalence of 

social-emotional vulnerabilities in early childhood presents a significant public health concern, 

as early problems with anxiety, depressive symptoms, hyperactivity and aggression, can severely 

impact children’s social and psychological well-being both concurrently and throughout the life 

course (Bornstein, Hahn, & Haynes, 2010; Castelao & Kröner-Herwig, 2013; Dekker et al., 

2007; Schinka, van Dulmen, Mata, Bossarte, & Swahn, 2013).  Research has found that early 

indicators of social-emotional vulnerabilities can be identified in young children under the age of 

five (Bornstein et al., 2010; Dekker et al., 2007). Yet, few studies have been able to investigate 

these patterns at a population-level, nor have had the capacity to examine the heterogeneity in 

combinations of social-emotional strengths and vulnerabilities and their associated outcomes 

throughout childhood.  

The current dissertation sought to address pertinent gaps in the existing knowledge base 

regarding the early identification of children’s social-emotional functioning patterns, their 

sociodemographic distribution within the population, and predictive capabilities of early profile 

patterns for future mental health and well-being outcomes. Drawing on life course theory (Ben-

Shlomo & Kuh, 2002; Elder, 1998; Hertzman & Power 2003), this research takes a 

developmental perspective, postulating that mental health outcomes often observed in later 

adolescence and adulthood are largely influenced by events and experiences incurred in the 

earliest years of life. 
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1.2. Social-Emotional Health from a Life Course Perspective 

It has been well-documented that exposures to both beneficial and adverse conditions 

during early life contribute to an individual’s experience of health and well-being over the life 

course (Currie, 2009; Hertzman & Power, 2003; Pearlin, Schieman, Fazio, & Meersman, 2005). 

While in some cases early exposures directly and concurrently affect child development, more 

often the effects of early exposures develop over time either through accumulated disadvantage, 

delayed expression, or through a sequence of adverse events (Hertzman & Power, 2003). For 

example, although most clinical mental health disorders are not diagnosed before the second 

decade of life, over 50% of clinically diagnosed adults report their anxiety and impulse control 

disorders began by age eleven (Kessler et al., 2005). Other studies have found that gender 

differences in depressive symptoms begin to be observed by age twelve (Nolen-Hoeksema, 

2006). Furthermore, research shows that vulnerabilities in early social and emotional functioning 

are not limited to future mental health problems, but also have implications for lower lifetime 

academic achievement, employability, physical health, and life satisfaction (Bittner et al., 2007; 

Danese et al., 2009; Fergusson & Woodward, 2002).  

Early childhood has frequently been identified as a critical period when social and structural 

factors such as income and education affect brain development including social-emotional 

sensitivities that can support or undermine children’s future health and well-being (Davidson & 

McEwen, 2012; Heim & Binder, 2012; Hertzman & Boyce, 2010; Shonkoff, Boyce, & McEwen, 

2009; Shonkoff & Garner, 2012). A life course framing suggests at least three patterns through 

which this may occur (Ben-Shlomo & Kuh, 2002; Hertzman & Power, 2003). The latency 

pattern describes when an early exposure triggers a biological reaction that eventually expresses 

itself later in life, regardless of exposures experienced in between (i.e., during the latent period). 
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For example, heightened brain sensitivity in the first five years of life may increase children’s 

susceptibility to stress and create lasting changes in the nervous system that affect future stress 

sensitivity through a process of “biological embedding” (Davidson & McEwen, 2012; Heim & 

Binder, 2012; Hertzman & Boyce, 2010; Shonkoff et al., 2009; Shonkoff & Garner, 2012). 

Similarly, exposures can have a cumulative effect, such that recurring exposures over time or the 

experience of multiple different exposures may multiplicatively increase one’s probability of an 

adverse health outcome. In this model, cumulative stress may again trigger biochemical changes 

in the body, contributing to depression, inflammation, and metabolic risks (obesity, high blood 

pressure) that will adversely affect children as they age (Danese et al., 2009; Miller et al., 2009; 

Miller & Chen, 2013). Finally, a pathway pattern has also been observed whereby an early 

exposure may imply an elevated probability of particular experiences and consequent health 

outcomes. For example, early antisocial behaviour may elevate the probability of experiencing 

peer rejection, difficulty in school, and feelings of loneliness and low self-esteem, which may 

subsequently increase the likelihood of experiencing anxiety and depression (Obradovic, Burt, & 

Masten, 2010). Although any one of these patterns may elicit the development of a mental health 

problem, these pathways also often operate concurrently (Hertzman & Power, 2003), adding to 

the complexity of understanding the etiology of children’s mental health and well-being. 

However, these pathways also indicate potential common causes of diminished lifetime mental 

health (such as insecure infant-caregiver attachment; Bowlby, 1973; Groh & Bakermans-

Kranenburg, 2014; Sroufe, 2005), as well as key points in the life course when intervention may 

be most effective, including the transition to school when numerous opportunities for social and 

emotional growth are presented (Alexander, Entwisle, & Olson, 2007). 

 



 

 
 

5 

1.3. Social-Emotional Indicators in Early Childhood  
 

By the time of Kindergarten school entry (age five), children are expected to possess multiple 

social and emotional aptitudes that facilitate adaptive functioning within classrooms including 

following routines, getting along with peers, controlling emotional outbursts, and focusing on 

instructed activities (Alexander et al., 2007). Applying a life course perspective, vulnerabilities 

in any of these aptitudes may indicate susceptibility for future mental health problems. For one, 

deficiencies in social-emotional functioning may indicate an underlying vulnerability – possibly 

resulting from a genetic predisposition or early exposure – that foreshadows a susceptibility to 

future mental health problems (Nivard et al., 2015; Savage et al., 2015). For example, a 

consensus across epidemiology, psychology, and psychiatry disciplines is that the conditions that 

predispose one to mental illness develop long before recognizable indicators are observed or a 

diagnosis is made (Hertzman & Boyce, 2010; McGorry et al., 2014; Shonkoff & Garner, 2012). 

Secondly, an early social-emotional vulnerability may not indicate a predisposition, but may still 

lead to unfavourable outcomes through pathway models, with children experiencing failure, 

reprimands, and social rejection (Fanti & Henrich, 2010; Hannigan, Mcadams, Plomin, & Eley, 

2016; Patterson, Degarmo, & Knutson, 2000).  

A central objective of the current dissertation was to examine typical patterns of co-occurring 

social-emotional strengths and vulnerabilities among children at Kindergarten school entry, for 

the purpose of identifying population trends in early childhood social-emotional functioning that 

can be used to inform earlier interventions (i.e., during sensitive periods of brain and biological 

development), potentially enhancing their effectiveness (Davidson & McEwen, 2012; McGorry 

et al., 2014; Onise, Lynch, Sawyer, & McDermott, 2010; Wise, 2009). A second objective was 

then to investigate how early social-emotional functioning patterns may be related to later 
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internalizing, externalizing, and subjective well-being outcomes in middle childhood and 

adolescence.  

1.3.1. Indicators of childhood internalizing problems 
 

 Prospective cohort studies that have monitored changes in children’s internalizing 

(depressive and anxiety) symptoms over time have consistently demonstrated that early 

indicators such as heightened irritability and emotionality can be detected in young children 

before the age of five (Bongers, Koot, van der Ende, & Verhulst, 2003; Bornstein et al., 2010; 

Côté et al., 2009; Dekker et al., 2007; Gilliom & Shaw, 2004; Sterba, Prinstein, & Cox, 2007). 

Although irritability and emotionality among young children are not necessarily indicative of 

pathology, some research suggests that dispositional differences in negative emotionality can be 

observed at birth and that these differences remain relatively stable throughout childhood 

(Rothbart & Bates, 1998). Other research has shown that early depressive and anxiety symptoms 

(including nervousness, worry, and difficulty having fun) can be identified in children as young 

as 18 months old (Côté et al., 2009). Furthermore, although most studies have found that 

internalizing symptoms reportedly increase during adolescence, stable and decreasing trajectories 

have also been observed among subgroups of children and adolescents, depending on their social 

competence, self-efficacy, gender, and family characteristics (Bongers et al., 2003; Bornstein et 

al., 2010; Côté et al., 2009; Gilliom & Shaw, 2004).  

Although social withdrawal (avoiding social situations) and negative affect (chronic 

irritability, sadness) may be the most commonly identifiable indicators of internalizing mental 

health problems, these behaviours are typically exhibited among older children and adolescents 

(Bernstein & Victor, 2011; McCauley, Gudmundsen, Rockhill, & Banh, 2011). In contrast, 

research with very young children (age two) has identified children’s fearfulness in new 



 

 
 

7 

situations as a particularly informative predictor of children’s future internalizing behaviours 

(Gilliom & Shaw, 2004). For example, in one study, two year-olds who exhibited heightened 

fearfulness/inhibition in new situations (and who additionally displayed high negative 

emotionality) were more likely to experience rapid and steep internalizing trajectories when 

followed up to age six (Gilliom & Shaw, 2004). Other research has suggested that an overactive 

behavioural inhibition system is a common risk factor associated with both anxiety and 

depression (Cummings, Caporino, & Kendall, 2014).  

Whether behavioural inhibition is a pathway to both anxiety and depression raises a 

common debate in the literature regarding the distinctiveness of these conditions in early 

childhood. Anxiety and depression are not always examined concurrently, but their symptoms in 

children under age five overlap to the extent that some researchers have argued that they can be 

considered one construct (Achenbach, 1991; Sterba, Egger, & Angold, 2007). Other research has 

suggested that anxiety symptoms precede depressive symptoms (Kovacs, 1996). Several models 

have been proposed to explain the etiology and comorbidity of anxiety and depressive symptoms 

including the tripartite model, which suggests anxiety and depression share a common 

underlying factor (negative affect) but are differentiated by physiological hyperarousal (unique 

to anxiety) versus low affect/anhedonia (unique to depression; Cummings et al., 2014; McCauley 

et al., 2011). Conversely, the multiple pathways model offers more specificity in the types of 

anxiety that may be related to depression (e.g., generalized anxiety disorder rather than panic 

disorder), and suggests that shared risk factors including genetic and environmental conditions 

may account for their frequent comorbidity (Cummings et al., 2014). Many clinicians argue in 

favour of distinguishing the two conditions for the purpose of more effectively treating 

symptoms and their causes. For example, some research indicates that cognitive behaviour 
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therapy for anxiety is effective at treating depressive symptoms, but that treatments for 

depression inconsistently reduce anxiety symptoms (Cummings & Fristad, 2012; Kendall, 

Safford, Flannery-Schroeder, & Webb, 2004). Similarly, it has been suggested that depressive 

symptoms accompanying a primary anxiety diagnosis may be less severe than those experienced 

among adolescents experiencing a primary depression diagnosis, and that distinct interventions 

are needed to treat the more severe cases (Olino, Klein, Lewinsohn, Rohde, & Seeley, 2010). 

1.3.2. Indicators of childhood externalizing problems 
 

In contrast with internalizing disorders which have been associated with high inhibition, a 

high lack of inhibition (i.e., overactive behavioural activation system) has been associated with 

externalizing disorders (Cummings et al., 2014; Gilliom & Shaw, 2004). While fearlessness and 

high energy are desirable in many contexts, at extremes they can be problematic for children who 

may experience difficulty maintaining friendships, following rules and routines, and controlling 

impulses (Cormier, 2008; Perpletchikova, 2011; Stubbe, 2011). Indicators of heightened 

externalizing problems are also observable in infancy and early childhood, but unlike 

internalizing symptoms that tend to increase as children age, many externalizing behaviours 

(including temper tantrums, physical aggression, and defiance) typically decrease after age two 

(Achenbach, Howell, Quay, & Connors, 1991; Tremblay, 2000). That said, up to 16% of 

adolescents continue to struggle with externalizing problems in the forms of attention deficit 

hyperactivity disorder (ADHD), conduct disorder, and oppositional defiant disorder (Kessler et 

al., 2012). Among these conditions, ADHD is typically the earliest to be diagnosed, with chronic 

and consistent developmentally inappropriate behaviour beginning to be observed around age 

three (Cormier, 2008). ADHD is commonly split into three subtypes, featuring either 

predominant inattention, hyperactivity/impulsivity, or combination of the two (Cormier, 2008). 
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These subtypes in turn have been suggested to be differentially related to comorbid 

vulnerabilities and future mental health outcomes including oppositional defiant disorder, 

anxiety, and depression (Cormier, 2008; Jarrett & Ollendick, 2008; Lavigne et al., 2001; 

Meinzer, Pettit, & Viswesvaran, 2014). Other research suggests a longitudinal continuum for 

ADHD, reflecting that hyperactivity is more common in younger children, whereas inattention is 

more common among adolescents (Trott, 2006). Oppositional defiant disorder (characterized by 

chronic irritability and hostility) is often considered a precursor to conduct disorder, which can 

involve hostile actions such as fire setting, stealing, and conning others (Perpletchikova, 2011). 

Conduct disorders, in turn, are thought to precede personality disorders, adolescent antisocial 

behaviour, substance use, and mania (Perpletchikova, 2011). Notably, externalizing and 

internalizing problems frequently co-occur within the same children (Basten et al., 2013; Fanti & 

Henrich, 2010; Hill, Degnan, Calkins, & Keane, 2006; Janson & Mathiesen, 2008; Kamphaus et 

al., 1999; Wiggins, Mitchell, Hyde, & Monk, 2015). For example, it has been hypothesized that 

ADHD specifically may share common causes with anxiety, and that anxious impulsivity may 

often be misclassified as hyperactivity, especially in boys (Jarrett & Ollendick, 2008; Nigg, 

Goldsmith, & Sachek, 2004; Steinberg & Drabick, 2015). More is discussed on this topic 

throughout this dissertation. 

1.3.3. Indicators of childhood well-being 

Finally, concurrent with the investigations into the symptomatology of childhood mental 

health disorders, there is growing interest within the psychology literature in investigating the 

indicators and trajectories of positive mental health and well-being (Barry, 2009; Howell, Keyes, 

& Passmore, 2013; Keyes, 2009; Orpana, Vachon, Dykxhoorn, McRae, & Jayaraman, 2016; 

Sesma, Mannes, & Scales, 2012). Distinct from the absence of mental illness, mental health has 
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been defined by the World Health Organization as the ability to realize one’s full potential, cope 

effectively with stress, work productively, and contribute to one’s community (World Health 

Organization, 2016). Notably, this conceptualization emphasizes subjective well-being and 

regards mental health as distinct from psychopathology. Research finds that children’s 

experiences with mental health problems such as anxiety and depression are related but only 

moderately correlated with their well-being, with changes in one dimension not always affecting 

the other (Greenspoon & Saklofske, 2001; Trompetter, Lamers, Westerhof, Fledderus, & 

Bohlmeijer, 2017). Research on positive psychological health has further identified several 

psychological attributes associated with enhanced subjective well-being including optimism and 

self-determination, as well as promotive contextual assets such as supportive social relationships 

(Seligman & Csikszentmihalyi, 2000; Sesma et al., 2012). Relatedly, several investigations in the 

resilience literature have suggested that it is the interactions between psychological and 

contextual factors that best predict children’s positive mental health, with well-being optimized 

when children’s strengths are supported by the people and opportunities within their surrounding 

environments (Ben-Arieh, 2008; Theokas et al., 2005; Thomson, Oberle, & Schonert-Reichl, 

2015). 

1.3.4. Social determinants of childhood mental health  

In addition to individual developmental indicators of emerging mental health in early 

childhood, it is also important to recognize the substantive influence of child sociodemographic 

characteristics and contexts both on the biological etiology and likelihood of diagnosis of mental 

health conditions. As it stands, social determinants of health, defined as the conditions in which 

people are born, grow, live, work, and age, account for the largest differences in non-

communicable disease outcomes (Marmot & Bell, 2012; Stringhini et al., 2017). Likewise, with 
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childhood mental health, social factors including family socioeconomic status, child gender, and 

ethnic minority status are associated with disparities in the observation, severity, and course of 

early social-emotional indicators as well as mental health outcomes (Amone-P’Olak et al., 2009; 

Berger, Paxspn, & Waldfogel, 2009; Dearing, McCartney, & Taylor, 2006; Nicholson, Lucas, 

Berthelsen, & Wake, 2012; Reiss, 2013). Gene-environment interactions, unequal opportunities, 

and chronic stress affecting biological systems have been shown to put some groups of children 

at higher risk than others for poor mental health outcomes either concurrently or later in life 

(Hertzman & Boyce, 2010; Shonkoff et al., 2009; Shonkoff & Garner, 2012). This observation is 

consistent with life course theory and is supported by population health research showing that the 

social conditions in which children develop, including household income, family social status, 

and parent educational attainment are predictive of children’s life course mental health 

outcomes, and furthermore, that these conditions appear to have the greatest impact early in life 

(Crosnoe & Elder, 2004; Hertzman & Boyce, 2010; Phelan, Link, & Tehranifar, 2010; 

Yoshikawa, Aber, & Beardslee, 2012). At the same time, it is also possible that the same 

behaviours and symptoms indicating childhood mental health problems are perceived differently 

by adult duty-bearers as well as young people themselves, depending on children’s gender, 

ethnicity/culture, and household socioeconomic background (Bruchmüller, Margraf, & 

Schneider, 2012; Chandra & Minkovitz, 2006; Narad et al., 2015; Sciutto, Nolfi, & Bluhm, 

2004). For example, there is some evidence that teachers and mental health professionals are 

more likely to refer boys for externalizing problems when both boys and girls present symptoms 

of hyperactivity (Bruchmüller et al., 2012; Sciutto et al., 2004) and that children who speak 

English as a second language may be perceived by teachers as having lower social skills (Kang, 

Haddad, Chen, & Greenberger, 2014).   
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1.4. New Methodologies: Analyzing Childhood Mental Health Indicators from a Person-

Centered Approach 

Understanding early childhood mental health poses methodological challenges because of 

the proposed common causes of multiple mental health outcomes, and relatedly, the similar 

symptoms used to predict and distinguish childhood mental health disorders. For example, the 

considerable overlap of symptoms across classifications of disorders (e.g., irritability), as well as 

a tendency to focus on a singular disorder or set of symptoms (e.g., assessing a child for ADHD), 

may mask important sources of heterogeneity in children’s mental health conditions, while also 

obscuring comorbidities and associated interactions. In response to these limitations, new 

research is emerging that uses person-centered analytical approaches to group children according 

to the pattern of symptoms they have in common (such as shared strengths and vulnerabilities, 

severity of symptoms, or age of onset of symptoms; Berlin, Parra, & Williams, 2014a; Lubke & 

Muthén, 2005). That is, rather than define population subgroups based on artificial thresholds on 

a particular scale or measure, person-centered analyses consider the combination of traits across 

multiple given indicators for each child, ultimately to determine the number and configuration of 

distinct patterns of profiles in the population (e.g., Denham et al., 2012; Egger & Angold, 2006; 

Flouri & Sarmadi, 2016; Kjeldsen, Janson, Stoolmiller, Torgersen, & Mathiesen, 2014; Rettew, 

Althoff, Dumenci, Ayer, & Hudziak, 2008). For example, whereas variable centered models 

might compare outcomes for children depending on their score on a depressive symptoms scale, 

person-centered models would be able to identify groups of children based on their level of 

depressive symptoms in the context of their other social and emotional behaviours, thus enabling 

comparisons between subgroups of children who may share high depression in common, but 

differ in their levels of anxiety, social competence, or externalizing behaviour. Being able to 
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distinguish between subgroups provides a more accurate and holistic picture of children’s 

development, as well as a more comprehensive representation of the population for the purpose 

of assessing the breadth and severity of social-emotional vulnerabilities and determining distinct 

intervention strategies for distinct problem patterns (Nandi, Beard, & Galea, 2009). 

1.4.1. Heterogeneity and prevalence of symptom patterns in early childhood 

 Cross-sectional studies that have used person-centered analyses to explore internalizing, 

externalizing, and mental health symptoms in school-aged children have generally identified 

three to ten unique patterns of symptoms (Basten et al., 2013; Cannon & Weems, 2006; Denham 

et al., 2012; Janson & Mathiesen, 2008; Kamphaus, DiStefano, & Lease, 2003; Kamphaus et al., 

1999; King et al., 2005; Kuny et al., 2013; López-Romero, Romero, & Luengo, 2012; Mindirila, 

2016). Using techniques including cluster modeling, latent class analysis, and latent profile 

analysis, the largest “profile group” (i.e., subgroup of children sharing similar patterns of 

symptoms) in these studies has been a group exhibiting overall high social-emotional 

functioning, with population prevalence ranging from 45% to 86% (Basten et al., 2013; Cannon 

& Weems, 2006; Denham et al., 2012; Kuny et al., 2013; Mindirila, 2016). The next most 

prevalent group has varied across studies depending on sample demographics and the types of 

symptoms included in the model. Studies that have examined both internalizing and 

externalizing symptoms concurrently seem to suggest that among four to seven year-olds, 

profiles characterized by predominant externalizing symptoms (7% to 23%) are more prevalent 

than predominant internalizing symptoms (5% to 11%), but that children ages eight to twelve are 

more likely to exhibit predominant internalizing symptoms (Basten et al., 2013; Janson & 

Mathiesen, 2008). The least prevalent group has typically included children with comorbid 

internalizing and externalizing symptoms, ranging in prevalence from 13% (children with 
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comorbid moderate-to-high shyness and emotionality; Janson & Mathiesen, 2008), to 1% to 4% 

for children exhibiting extreme inhibition, withdrawal, aggression, irritability, and hyperactivity 

(Basten et al., 2013; Kamphaus et al., 2003; Kamphaus et al., 1999). Studies that have further 

examined heterogeneity within internalizing and externalizing symptoms have found that anxiety 

symptoms are more predominant than depressive symptoms in a population sample (Cannon & 

Weems, 2006), defiance symptoms are slightly more prevalent than irritability symptoms (Kuny 

et al., 2013), and that ADHD-inattention symptoms are more predominant than hyperactivity or 

aggressive symptoms (King et al., 2005). The few studies that have included indicators of 

positive mental health in their analyses have additionally been able to distinguish unique 

subgroups of children exhibiting high social skills, leadership, confidence, and expressivity (10% 

to 29% prevalence; Denham et al., 2012; Janson & Mathiesen, 2008; Kamphaus et al., 1999). 

1.4.2. Development of social-emotional functioning from childhood to adolescence 

 Person-centered methodology also has been used to follow cohorts of children 

longitudinally to identify population subgroups according to the trajectories of early mental 

health indictors to adolescence and adulthood (e.g., Bongers et al., 2003; Dekker et al., 2007; 

Korhonen et al., 2014; Nantel-Vivier, Pihl, Cote, & Tremblay, 2014; Sterba et al., 2007; Wiggins 

et al., 2015). From this body of research, several insights can be discerned as especially relevant 

to the current dissertation. First, consistent with the prevalence patterns observed in cross-

sectional studies, most children (up to 68%) within population-based samples can be clustered 

into a low symptomatology/adaptive group that is largely stable over time (Côté et al., 2009; 

Korhonen et al., 2014; Sterba et al., 2007; Van den Akker, Deković, Asscher, Shiner, & Prinzie, 

2013; Weeks et al., 2014). Second, these studies corroborate that internalizing problems 

generally increase as children grew older while externalizing problems decrease, although 
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patterns of trajectories vary substantially by gender (Bongers et al., 2003; Gilliom & Shaw, 

2004; Leve, Kim, & Pears, 2005; Van den Akker et al., 2013). For example, in one study, nearly 

twice as many girls were represented in a high-stable internalizing trajectory than boys (Sterba et 

al., 2007), whereas boys have typically been over-represented in high-stable externalizing groups 

(Keiley, Bates, Dodge, & Pettit, 2000; Silver, Measelle, Armstrong, & Essex, 2005). A third key 

finding is that children with multiple co-occurring symptoms typically have the most stable 

(high-chronic) trajectories over time (Fanti & Henrich, 2010; Hill et al., 2006; Wiggins et al., 

2015). Across studies, high-chronic trajectories have predicted higher risk of negative outcomes 

over the life course, including risky adolescent behaviour and peer rejection (Fanti & Henrich, 

2010), school drop-out (Duchesne, Vitaro, Larose, & Tremblay, 2008; Pingault et al., 2011), 

criminal delinquency and violence (Nagin & Tremblay, 1999), as well as adulthood mental and 

physical health problems, use of health services, and low socioeconomic status (Odgers et al., 

2008; Qualter et al., 2013).  

Positive mental health indicators including social competence have rarely been included 

in these studies, however studies that have included positive indicators reveal some interesting 

findings. Although positive indicators were more commonly observed in profiles characterized 

by the highest social-emotional functioning/lowest vulnerability, children included in the “lower 

functioning” profile groups also exhibited characteristics that would be considered relative 

strengths (Nantel-Vivier et al., 2014; Van den Akker et al., 2013). For example, in a study 

conducted by Van den Akker et al. (2013), children categorized as “under-controlled” (lacking 

inhibition) also exhibited high extroversion and imagination. Comparatively, children who were 

“over-controlled” (highly inhibited) demonstrated high levels of conscientiousness (Van den 

Akker et al., 2013). Similarly, a Canadian study by Nantel-Vivier et al. (2014) showed that even 
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children who had moderate levels of aggression or high anxiety exhibited moderate levels of 

prosocial behaviour.  

1.4.3. Remaining knowledge gaps 

 Childhood mental health research has less frequently investigated children’s strengths 

alongside vulnerabilities, and even within the person-centered literature, few studies have 

included indicators of positive mental health and well-being either as predictors or outcome 

measures (Denham et al., 2012; Nantel-Vivier et al., 2014; Van den Akker et al., 2013). It 

remains unclear as to how early childhood indicators of positive mental health and well-being, 

including social competence, respect for others, positive approaches to learning, and prosocial 

behaviour, combine with commonly measured internalizing and externalizing symptoms to form 

different profile patterns. Furthermore, explorations of how social determinants may be 

associated with profiles of children’s social-emotional functioning has also been under-

researched, with many studies controlling for social factors such as family socioeconomic status 

rather than examining stratified analyses or interactions, potentially missing opportunities to 

examine social differences in early childhood social-emotional profiles and interactions of 

multiple social factors together (e.g., Duchesne et al., 2008; Gilliom & Shaw, 2004). Finally, few 

studies, if any, have investigated how different combinations of early childhood social-emotional 

functioning predict not only the same symptoms over time (i.e., homotypic continuity), but how 

they may be related to multiple outcomes including clinical mental health conditions and 

measures of subjective well-being. Identifying and understanding these associations may help 

inform efforts to recognize the combinations of social-emotional strengths and vulnerabilities 

that are most likely to predict unfavourable outcomes for children, as well as those that are 

associated with higher levels of mental well-being.  
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1.5. Dissertation Objectives and Structure 

This dissertation applies person-centered latent profile analysis to two comprehensive 

population data sources to address the following objectives: 

1. To identify latent profile patterns of early childhood social-emotional functioning among 

a population cohort of children entering Kindergarten, and assess the degree to which 

social inequalities (household socioeconomic status, child gender, and child language 

minority status) are associated with these profiles, both independently and in 

combination.  

2. To investigate the association between children’s social-emotional functioning profiles at 

Kindergarten school entry and the occurrence and frequency of children’s physician-

assessed mental health conditions from ages two to fourteen.  

3. To examine the association between early childhood social-emotional functioning 

profiles and children’s self-reported well-being at age nine, assessing the extent to which 

adult and peer connectedness mediate these associations.  

 
Following this introduction (Chapter 1),  three original empirical studies are presented 

(Chapters 2 to 4) that investigate profiles and population distributions of social-emotional 

functioning among young children entering school (Chapter 2), the association of these 

childhood social-emotional profiles to future mental health conditions up to age fourteen 

(Chapter 3), and the associations between early social-emotional profiles and children’s self-

reported subjective well-being at age nine as well as the potential mediating role of perceived 

social connectedness to adults and peers (Chapter 4). Chapter 5 integrates findings from all three 

studies and discusses their implications for enhanced monitoring of early childhood social-
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emotional vulnerabilities and related population-level interventions for addressing mental health 

issues at the earliest opportunities when intervention is more likely to be effective.  

Chapter 2 describes the results of a latent profile analysis of children’s early social-

emotional functioning, as rated by teachers on the Early Development Instrument (EDI; Janus & 

Offord, 2007). Using a population cohort of children attending public school Kindergarten in BC 

from 2004 to 2007 (EDI “Wave 2”; N = 35,818), the aim of this study is to explore whether 

unique combinations of social-emotional functioning can be identified among children as early 

as school entry, and whether these are related to sociodemographic inequalities. Examining 

natural groupings of EDI social-emotional subscale scores (social competence; responsibility and 

respect; approaches to learning; readiness to explore; prosocial behaviour; anxious-fearful 

behaviour;  aggression; hyperactivity-inattention), the results of this study suggest that six unique 

profiles of social-emotional symptoms can be observed at school entry, and that population 

health disparities are already observable at this time (assessed using multinomial logistic 

regression). While the results provide insight into the prevalence and patterns of co-occurring 

vulnerabilities among young children, a remaining question was how these early symptom 

profiles would be related to future mental health issues. 

In Chapter 3, latent profile analysis is used to analyze data gathered from a cohort of 

Kindergarten children entering school between 2001 to 2003 (“EDI Wave 1”; N = 34,323). 

Children’s EDI scores were then linked to health records from birth to age fourteen to count the 

number of medical consultations received related to a mental health issue (anxiety, depression, 

conduct disorder, ADHD, or multiple conditions). Health data were obtained from BC Medical 

Services Plan (MSP) records and analyzed using zero-inflated Poisson analysis. This study 

provides evidence that latent profiles of early childhood social-emotional functioning in 
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Kindergarten can predict clinical mental health issues up to ten years later, however it remained 

unknown how these profiles would be related to children’s future self-reported well-being. 

Chapter 4 analyzes a subset of data from the most recent of the EDI cohorts (children 

entering school between 2007 to 2012; “Waves 3-5”; N = 17,310) to examine associations 

between Kindergarten social-emotional functioning profiles and self-reported subjective well-

being in Grade 4 (age nine). Five dimensions of well-being including life satisfaction, optimism, 

self-concept, sadness, and worries are assessed using the Middle Years Development Instrument 

(MDI; Schonert-Reichl et al., 2013). Using multiple linear regression and mediation (path) 

analysis, results suggest that early childhood social-emotional functioning is predictive of later 

subjective well-being, and that perceived social connectedness to adults and peers partially 

mediates these associations. 

Chapter 5 presents a summary of the research findings, overall strengths and limitations 

of the research design and analyses, as well as a discussion of the implications for population and 

public health strategies addressing mental health in early childhood. 
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Chapter 2: Profiles of Children’s Social-Emotional Functioning at School 

Entry: Income, Gender, and Language Disparities 

 
2.1. Introduction 

Social-emotional vulnerabilities in early childhood, including problems with anxiety, 

depressive symptoms, hyperactivity and aggression, can severely impact children’s social and 

psychological well-being. It has been estimated that 14% to 26% of children exhibit diagnosable 

psychiatric symptoms (emotional or behaviour problems) before school entry (Egger & Angold, 

2006) and while there is variation in the continuity of symptoms as children age (some studies 

suggest behavioural problems decrease whereas emotional problems increase; Mathiesen, 

Sanson, Stoolmiller, & Karevold, 2009), early impairments are found to remain relatively stable 

throughout the life course and can become exacerbated as children accumulate experiences with 

social rejection and academic failure (Bornstein et al., 2010; Castelao & Kröner-Herwig, 2013; 

Dekker et al., 2007; Egger & Angold, 2006; Kuny et al., 2013). For example, in a 10-year 

longitudinal study, Bornstein et al. (2010) found that social competence at age four uniquely 

predicted adolescent internalizing (depressive symptoms and anxiety) and externalizing 

problems (aggression and hyperactivity) beyond children’s initial emotional adjustment levels, 

emphasizing the interconnectedness of social and emotional functioning and importance of early 

social acceptance and self-regulation (Denham et al., 2003; Riggs, Jahromi, Razza, Dillworth-

Bart, & Mueller, 2006). Past studies also find that earlier-onset and co-occurring social and 

emotional problems are more likely to follow a stable or increasing pattern over time, predicting 

increased odds of psychiatric diagnoses in adulthood as well as decreased occupational 

opportunities and income, particularly for women (Dekker et al., 2007; Fanti & Henrich, 2010; 

Odgers et al., 2008). 
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Despite the evidence demonstrating the life course implications of early social and 

emotional health, there has been relatively limited research dedicated to early detection of 

subclinical presentations with the goal of early intervention. As McGorry et al. (2014) argue, 

within the field of psychiatry, there has been an overemphasis on treatment once problems reach 

a clinical stage, whereas identifying early - potentially modifiable - biomarkers of vulnerability 

(e.g., neurological indicators of stress) before they take root is likely to be more successful. The 

current study extends this argument to suggest that identifying patterns of early childhood 

psychosocial functioning from a social-emotional health perspective may inform population 

efforts to reduce risk for later mental health challenges, particularly during Kindergarten school 

entry when children are transitioning to a new social environment and undergoing rapid changes 

in social and cognitive development (Alexander et al., 2007; Blair, 2002). In this study and 

throughout this dissertation, the term “social–emotional functioning” is used to describe patterns 

of early childhood psychosocial health including social competence, internalizing symptoms 

(inhibition, depressive symptoms, over-controlled behaviours), and externalizing symptoms 

(hyperactivity, aggression, under-controlled behaviours) that may be associated with future 

mental health and well-being. 

2.1.1. Advantages of person-centered analyses 

To date, much of the evidence regarding children’s social-emotional functioning has 

come from non-population based studies that compare group differences across levels of a 

particular symptom, such as depressed mood (Dekker et al., 2007; Hankin, Mermelstein, & 

Roesch, 2007; Twenge & Nolen-Hoeksema, 2002). These variable-centered methods can be 

effective for identifying children with elevated depressive symptoms. However, such approaches 

also imply a homogeneous distribution of such factors within risk groups. Conversely, studies 
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have shown that children are more likely to experience clusters of symptoms at various moments 

in the life course that may influence subsequent developmental outcomes in less uniform ways, 

in accordance with a child’s unique combination of comorbidities and environmental supports 

and challenges (Duchesne et al., 2008; Fanti & Henrich, 2010; Nandi et al., 2009; Nantel-Vivier 

et al., 2014; Odgers et al., 2008; Wichstrøm & Berg-Nielsen, 2014). To address this limitation, 

person-centered methods and statistical approaches (including latent profile analysis) have been 

utilized to examine heterogeneity within population subgroups (e.g., based on shared symptoms, 

symptom severity, or age of onset; Lanza & Rhoades, 2013; Lubke & Muthén, 2005; Wichstrøm 

& Berg-Nielsen, 2014). Not only can these methods better account for diverse constellations of 

symptoms experienced by a range of children, they can further identify commonly co-occurring 

strengths that may be leveraged to inform intervention efforts. For example, meta-analyses have 

found the most effective prevention programs for addressing internalizing problems target the 

promotion of positive thoughts, actions, and social skills, as well as the reduction of negative 

cognitions (e.g., Blues Program, Coping with Stress; Cuijpers, Munoz, Clarke, & Lewinsohn, 

2009; Stice, Rohde, Seeley, & Gau, 2009; Stice, Shaw, Bohon, & Marti, 2010). Similarly, 

universal school-based programs that focus on malleable skills, such as self-awareness, self-

management, social awareness, relationship skills, and responsible decision making, have been 

shown to be effective for reducing emotional distress as well as reducing externalizing problems 

such as conduct problems and aggression (Collaboarative for Academic Social and Emotional 

Learning [CASEL], 2013; Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011). 

Person-centered approaches may also help to identify sociodemographic characteristics 

that are associated with particular population subgroups for the purpose of identifying early 

social disparities that may contribute to the onset of more severe outcomes among subgroups of 
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equally vulnerable children (Basten et al., 2013; Henninger & Luze, 2013; Nandi et al., 2009; 

Sterba et al., 2007). Several studies have reported that boys exhibit higher externalizing 

behaviour than girls, although other studies show externalizing patterns to be fairly similar 

between genders, and that gender differences more often appear in teacher ratings of 

externalizing behaviour rather than parent ratings (Broidy et al., 2003; Hill et al., 2006; Keiley et 

al., 2000). Socioeconomic disadvantage generally predicts lower social-emotional functioning in 

children, for example through strained primary caregiver relationships, but again this finding is 

inconsistent, as not all studies observe socioeconomic differences in children’s social-emotional 

behaviour (Basten et al., 2013; Cannon & Weems, 2006; Fanti & Henrich, 2010; Henninger & 

Luze, 2013; Wiggins et al., 2015). Finally, children who are newcomers to Canada may face 

language barriers (i.e., limited English/French proficiency) associated with lower perceived 

social skills (Kang et al., 2014), and higher distress from having to navigate different cultures at 

home and at school, potentially increasing children’s anxiety and depression (Costigan, 2006; 

Huang, Cheng, Calzada, & Brotman, 2012). Few studies have examined the combination of 

multiple sociodemographic factors in relation to early childhood social-emotional functioning, 

however mental health research with adolescents shows that young people who have multiple 

intersecting social disadvantages (e.g., based on socioeconomic status, gender, minority status) 

are at higher risk of poor mental health (Cooke, Bowie, & Carrère, 2014; Schwartz & Meyer, 

2010; Umberson, Williams, Thomas, Liu, & Thomeer, 2014).  Furthermore, existing evidence 

among young children suggests the presence of theoretically and practically important 

interaction effects - for example, some stressors within children’s home environments seem to 

increase the risk of internalizing for girls, but not for boys (Weeks et al., 2014). 
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2.1.2. Study objectives and hypotheses 
 

Although there is burgeoning evidence that distinct social-emotional patterns emerge in 

early childhood, there are still significant knowledge gaps including how positive indicators 

combine with problem behaviours to form different constellations or ‘profiles,’ how the 

prevalence of such profiles may be distributed in the population, and how profiles may be jointly 

associated with multiple sociodemographic characteristics. The current study sought to 

investigate (1) whether distinct profiles of early social-emotional functioning could be identified 

among children at Kindergarten school entry, and (2) whether household income level (measured 

as receiving a government subsidy), child gender, and child English-as-a-Second-Language 

(ESL) status would be associated with profile membership singularly and in combination. Based 

on the existing literature, the following hypotheses were made: (i) distinct profiles of social-

emotional functioning would be observable at this age, and (ii) children from lower income 

families, boys, and children with ESL status would be over-represented in the lowest social-

emotional functioning profile groups. 

2.2. Methods 

2.2.1. Data source 

This study capitalized on a comprehensive population-level dataset linking teacher’s 

ratings of children’s Kindergarten social-emotional functioning (obtained from the Early 

Development Instrument [EDI]; Janus & Offord, 2007) and children’s health insurance subsidy 

status (a proxy for household poverty level) from BC Ministry of Health administrative records 

(British Columbia Ministry of Health, 2015; Human Early Learning Partnership, 2015).  

The Early Development Instrument (EDI). The EDI is a validated population measure 

of children’s development at Kindergarten school entry that has been implemented 
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internationally to monitor child development trends and to examine longitudinal associations 

between early childhood development and children’s sociodemographic circumstances, health, 

and education (Brownell et al., 2016; Davies, Janus, Duku, & Gaskin, 2016; Guhn, Gadermann, 

Almas, Schonert-Reichl, & Hertzman, 2016; Guhn, Gadermann, Hertzman, & Zumbo, 2009; 

Guhn, Zumbo, Janus, & Hertzman, 2011; Lloyd & Hertzman, 2009). The EDI is completed by 

teachers for all classroom children attending public schools (and some private schools) six 

months into their Kindergarten year (Guhn, Gadermann, & Zumbo, 2007; Guhn et al., 2011; 

Janus & Offord, 2007). Data are collected in waves (often over a two or three-year period) to 

cover school district participation across the entire province (minimum 80% participation is 

required in each school district). To date, over 235,000 EDI records have been collected for BC 

Kindergarten children in rolling cohorts between 1999 to 2015. Analyses conducted throughout 

this dissertation examined data from multiple EDI cohorts, utilizing eight EDI subscales 

assessing children’s early social-emotional functioning. A measures key providing the full list of 

items in each of these subscales is provided in Appendix A.  

Data linkage. Permission to link EDI records to children’s gender, ESL status, and health 

insurance subsidy status was obtained from the BC Ministries of Health and Education. The 

actual data linkage was conducted by highly trained data managers at the Human Early Learning 

Partnership within the secured “Red Zone” of Population Data BC’s data repository facilities, 

using a hybrid probabilistic-deterministic approach based upon identifiers available across data 

sources (e.g., Personal Health Number, date of birth, gender). Within the master data file, which 

is referred to as the Developmental Trajectories dataset, each individual child (i.e., each EDI 

record) is linked with a student enrollment record from the Ministry of Education containing 

student sociodemographic information (gender, ESL status).  
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Medical Services Plan (MSP) records from the Ministry of Health are linked slightly 

differently. Each child has one Personal Health Number, but their accompanying MSP record 

can contain multiple household subsidy codes depending on the subsidy category applied at the 

time of billing for a child’s medical appointments (including physician visits). BC residents and 

their dependents (spouses and children under age 18) are required to enroll in MSP under the 

Medicare Protection Act (Government of British Columbia, 2017a). MSP data therefore includes 

all BC citizens and permanent residents who live in BC for at least three months of the year. Not 

included in the MSP data are children who are undocumented, live in BC for less than three 

months of the year, and children who have Federal health coverage (i.e., children within 

Aboriginal, military, and refugee families). During the study period, non-permanent residents 

were estimated to account for approximately 2% of BC’s population, and approximately 4% of 

residents were covered by Federal health care (Puyat et al., 2017; Statistics Canada, 2007).  

Analytic sample. The current study examined a subset of the Developmental Trajectories 

dataset that included records for children participating in Wave 2 of the EDI (data collected from 

2004 to 2007; N = 38,411). A subset was selected rather than all waves, to (a) control for 

possible cohort effects over time, and (b) be able to examine the robustness of patterns identified 

in Wave 2 for subsequent cohorts of children. Wave 2 was selected for this first analysis as it 

contained the highest number of linked records compared to all other data collection waves. The 

analytic data file contained one EDI record and one Ministry of Education record for each child. 

During the study period, 87.5% of children attending Kindergarten were enrolled in public 

schools compared to 12.5% enrolled in independent schools or home schooling (BC Schools, 

2017). Within BC, parents are advised to register their child for school or home schooling in the 

year their child turns five, although legally parents may choose to defer their child’s schooling 
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for one more year (Government of British Columbia, 2017b). Parents who enrol their children in 

independent schools are often more affluent (Frenette & Chan, 2015), therefore this public 

school sample may have under-represented families at higher income levels. Regarding language 

status, enrollment statistics for that period indicated that 94.5% of Kindergarten students 

identified as English language learners (16.7% of the population) attended public school (BC 

Schools, 2017; English is the primary language of instruction in BC). Ethics approval for this 

study was obtained from the University of British Columbia Research Ethics Board. 

2.2.2. Measures 

Social-emotional functioning indicators. Eight indicators of children’s social-emotional 

functioning were measured using the following subscales from the EDI: Overall Social 

Competence (5 items); Responsibility and Respect (8 items); Approaches to Learning (9 items); 

Readiness to Explore (4 items); Prosocial and Helping Behaviour (8 items); Anxious and 

Fearful Behaviour (8 items); Aggressive Behaviour (7 items); Hyperactive and Inattentive 

Behaviour (7 items). Example items, means, and standard deviations, and ordinal alphas (a 

measure of internal consistency for ordinal and/or skewed data; Gadermann, Guhn, & Zumbo, 

2012) are provided in Table 2.1. On the EDI, teachers are asked to select one of four response 

options that best describe each of their students’ behaviour currently or within the last six 

months: “Never or not true” is assigned a score of 0; “Sometimes or somewhat true” is assigned 

a score of 5; “Often or very true” is assigned a score of 10. “Don’t know” is coded as missing. 

Scores for each item are summed and divided by the number of items in the subscale to derive a 

subscale mean. Negatively worded items such as, “is upset when left by parent/guardian” are 

reverse-coded so that higher scores indicate better social-emotional functioning. EDI scores were 

negatively skewed indicating that most children scored high on social-emotional functioning. 



 

 
 

28 

However, Tabachnik and Fidell (2007) advise that in large sample sizes non-normally distributed 

data will not affect adversely affect sample estimates. 

 

Table 2.1. EDI Social-Emotional Functioning Subscales: Means, Distributions, and Internal 

Consistency (Wave 2) 

EDI subscale Example items Unstandardized Mean 

(Standard Deviation) 

Ordinal 

Alpha 

Overall social competence Gets along with peers 7.45 (2.48) .94 

Responsibility and respect Follows rules, respects others 8.43 (2.13) .97 

Approaches to learning Completes work on time 7.91 (2.28) .96 

Readiness to explore Eager to play a new game 8.86 (1.99) .95 

Prosocial and helping behaviour Offers to help others 5.53 (3.02) .97 

Anxious and fearful Nervous, cries a lot 8.78 (1.63) .91 

Aggressive behaviour Temper tantrums, fights 9.22 (1.52) .94 

Hyperactive and inattentive Distractible, impulsive 8.09 (2.52) .97 

Legend: Subscales range from 0-10 with higher scores indicating better social-emotional 

functioning 

 

Sociodemographic indicators. Household subsidy status was derived from MSP records 

and used as an indicator of relative poverty. In instances where the same child had multiple 

subsidy codes associated with their health record, the earliest subsidy code was used based on 

life course theory that suggests earlier experiences have greater impact over child development 

outcomes (Elder, 1998). Subsidy status was split into two categories: ‘100% subsidy’ and ‘no 

subsidy.’ During the data collection period, 100% subsidy was available to a family of any size 

that earned an annual net income less than $22,000. In contrast, no subsidy was available for 

families who earned an annual net income above $30,000. Ninety percent of households within 

the sample were included in one of these two categories. The remaining 10% of households had 
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incremental coverage (20% to 80% subsidy) or were eligible for temporary subsidy or disability 

assistance. These categories were excluded due to their low frequency (e.g., disability 

assistance), or because they were not easily interpretable (e.g., partial subsidies were applied in 

$2000 increments and not reliably indicative of relative socioeconomic status). Teachers reported 

each child’s biological sex as ‘male’ or ‘female.’ At the time of data collection, no other sex or 

gender options were available. These categorizations were then cross-validated with children’s 

biological sex from BC Ministry of Education records. ESL status was also reported by teachers 

and cross-validated with Ministry records. (ESL status is a designation schools use to apply for 

additional resources to support children’s learning needs). These three sociodemographic factors 

were selected based on their theoretical and applied relevance in developmental and 

epidemiological research and representativeness of the diversity of children in the population 

under study. 

2.2.3. Analyses 

Identifying latent profiles. Latent Profile Analysis (LPA) was used to identify unique 

patterns (i.e., profiles) of social-emotional functioning in the population sample. LPA is a type of 

finite mixture modeling that assesses the ability of grouped underlying latent classes to explain 

the variance among a set of observed dependent variables (i.e., children’s scores on each of the 

eight social-emotional subscales from the EDI; Berlin et al., 2014a; Muthen & Muthen, 2017a). 

Berlin et al. (2014a) provide a comprehensive introduction to the use of LPA and other similar 

latent variable mixture models to address research questions in which similarities and differences 

between cases are of interest, rather than relationships between variables. The models receive 

the label “mixture” because they allow distributions of scores from one or more latent 

subpopulations to mix across profile groups (Berlin et al., 2014a). For example, one or several 
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latent profile groups may have similarly high scores on ‘readiness to explore’ but may differ on 

other social-emotional indicators. The goal of LPA therefore is to identify distinct groups based 

on patterns of distributions on a set of given indicators, and to assign each case to one of these 

groups based on their probability of membership given their set of scores (Berlin et al., 2014a). 

The analysis starts by fitting a model with one class (i.e., one latent profile group) and assessing 

model fit statistics such as whether a model with two or more classes statistically significantly 

improves the fit to the data compared to a model with fewer classes (Bootstrap Likelihood Ratio 

Test; BLRT), whether the model is accurate at fitting individuals to their respective latent classes 

(entropy), and whether children have a high probability of being assigned to a particular group 

(i.e., if children had equal probability of being assigned to multiple profile groups this model 

would not fit well).   

In the current study, LPA was conducted using MPlus version 7 (Muthen & Muthen, 

2017b). For ease of interpretation, all eight EDI social-emotional subscale scores were first 

standardized within the population sample so that every indicator had a mean of 0 and standard 

deviation of 1. Standardized scores were then entered into MPlus to conduct the LPA, using all 

available data points (i.e., all cases were included unless they had missing data on all eight 

social-emotional subscales). Because several models were tested with a large number of class 

solutions (more than three classes), random starting values were set to 500 (50 iterations) in 

order to avoid increasing statistical inaccuracy or biasing parameter estimates (Geiser, 2012). 

Starting with a one class model, multiple class solutions were compared to determine the best 

fitting solution. Relative model fit was assessed according to four standard criteria provided by 

Geiser (2012) and Nylund, Asparouhov, and Muthén (2007): (1) Entropy score closest to 1, 

indicating good classification accuracy, (2) High discrimination between classification 
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probabilities (probability of being assigned to any particular class ≥ 0.8), (3) Lowest adjusted 

Bayesian Information Criterion (aBIC) indicating relatively better fit among nested models, and 

(4) Statistically significant BLRT, testing whether a model with k latent classes fits better than a 

model with k-1 classes. As recommended, parsimony, interpretability, and theoretical 

meaningfulness were also considered in the selection of the overall best model (Geiser, 2012; 

Nylund et al., 2007). 

Predicting profile membership. Once the best fitting model was determined from the 

LPA, a latent profile membership value was assigned to each child based on their most likely 

predicted profile membership. This output file was then linked (using a unique identifier 

associated with each child) back to the dataset containing children’s MSP and Education records 

(i.e., household subsidy status, gender, and ESL status). Next, multinomial logistic regression 

analysis was conducted using SPSS version 23 (IBM Corporation, 2013) to determine how these 

sociodemographic characteristics were associated with each profile. All covariates were entered 

simultaneously to assess the magnitude of association of each sociodemographic factor in the 

context of all others. Two and three-way interactions were also examined. 

2.3. Results 

2.3.1. Study population 

From the total 38,411 children who had EDI data, linked MSP records were available for 

36,321 (95%) of children. Within this subset, a further 503 (1.4%) of children were excluded due 

to missing data on all eight social-emotional subscales comprising the outcome measure. The 

final analytical sample included 35,818 children (mean age = 5.67, SD = 0.31). 

Sociodemographic analyses showed that 18.5% of children were from households that had 

received a full subsidy at their earliest health care visit, 51.5% were identified as boys, and 



 

 
 

32 

17.3% were identified as having ESL status. In comparison, among the 1.4% of children missing 

from the analysis, 26.8% were from households receiving full subsidies, 56.1% were boys, and 

27.2% had ESL status. These children also had a higher mean number of days absent from 

school compared to children included in the analysis (17.4 days vs 4.7 days). Child age did not 

differ between children included or excluded in the analysis. 

2.3.2. Social-emotional latent profiles 

Model fit estimations from the LPA suggested six unique profiles of social-emotional 

functioning (Table 2.2). Although aBIC scores kept decreasing and BLRT tests were statistically 

significant with each additional class, the six-class solution was among three solutions with the 

best entropy and class probability scores, indicating good distinction of individuals between 

classes (95%) and high accuracy of being assigned to each class (93%) based on the eight social-

emotional scores provided. To further distinguish the best fitting model, relative change in log 

likelihood values were calculated between nested models, with larger improvements observed 

between the first six solutions, but diminishing returns thereafter. Similar diminishing 

improvements were observed comparing relative changes in aBIC scores. Acknowledging that 

determining LPA model fit requires a certain level of subjectivity, Nylund et al. (2007) 

recommend that this “flattening out” effect in model improvement scores can be used as an 

indicator for model selection. 
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Table 2.2. Latent Profile Analysis Model Fit Comparison (EDI Wave 2) 

Number 
of Latent 
Profiles 

Log 
Likelihood 

Value 

aBIC Entropy BLRT Lowest 
Class 

Probability 

Smallest 
Class 
Size 

Smallest 
Class 

Proportion 

1 -400021.73 800160.40 NA NA 1 35818 1.00 

2 -341163.26 682509.22 0.95 0.00 0.97 8998 0.25 

3 -323736.06 647720.60 0.94 0.00 0.95 2981 0.08 

4 -315968.54 632251.32 0.90 0.00 0.88 1940 0.05 

5 -308638.88 617657.79 0.95 0.00 0.93 1854 0.05 

6 -302360.31 605166.41 0.95 0.00 0.93 910 0.03 

7 -298087.32 596686.22 0.93 0.00 0.88 826 0.02 

8 -295023.77 590624.90 0.94 0.00 0.88 412 0.01 

9 -291992.24 584627.60 0.92 0.00 0.83 659 0.02 

10 -289428.48 579565.86 0.92 0.00 0.83 413 0.01 

Legend: Better model fit is indicated by higher entropy and class probability scores, lower Log 

Likelihood and aBIC values, and statistically significant Bootstrap Likelihood Ratio Test 

(BLRT). 
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Figure 2.1. Composition of latent profile groups by EDI social-emotional subscale and 

prevalence within population sample (Wave 2).  

Legend: Higher scores indicate better social-emotional functioning. Solid lines represent highest 

and lowest social-emotional profiles. Long dashes represent higher externalizing profiles. Short 

dashes represent higher internalizing profiles. (R) indicates the subscale was reverse-coded. 

 

Within the selected six-class model, the majority of children (58.1%; Profile 1, “overall 

high social-emotional functioning”) were classified together as having higher scores (on average, 

half a standard deviation above the mean) across all eight social-emotional subscales; 41.9% of 

children demonstrated areas of vulnerability on one or more social-emotional subscales. As 

shown in Figure 2.1, profiles could be observed in parallel patterns. Children in Profile 2 
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(“inhibited-adaptive”; 8.8%) also demonstrated high social and emotional functioning, but had 

markedly lower readiness to explore (e.g., did not often show interest in a new toy or game, did 

not often appear curious about the world). Children in Profile 3 (“uninhibited-adaptive”; 17.1%) 

demonstrated the opposite pattern. These children showed high readiness to explore but slightly 

lower social skills, such as playing and working cooperatively with peers, following rules and 

instructions, or solving problems independently. 

Profiles 4 to 6, while exhibiting similar patterns of relative strengths and weaknesses as 

the previous groups, were rated well below the population average on all eight subscales of 

children’s social-emotional functioning. Children in Profile 4 (“inhibited-disengaged”; 7.3%) 

showed a parallel pattern to Profile 2 (“inhibited-adaptive”), with relative strengths in low 

aggression/hyperactivity and a relative weakness in readiness to explore, however children in 

Profile 4 demonstrated lower social skills. Children in Profile 5 (“uninhibited-

aggressive/hyperactive”; 6.2%) showed a parallel pattern of strengths and weaknesses to Profile 

3 (“uninhibited-adaptive”), however children in Profile 5 showed notably higher vulnerability in 

aggression and hyperactivity (with scores over two standard deviations below the mean) and 

lower social skills. Finally, a small group of children (2.5%; Profile 6, “overall low social-

emotional functioning”) were observed as having low social competence and emotional maturity 

across all subscales and scored the lowest of all children on every measure.  

2.3.3. Associations with subsidy status, gender, and ESL status 
 

Table 2.3 provides sociodemographic distributions within each profile group and 

associated adjusted odds ratios. Profiles are presented in descending hierarchical order from 

highest social-emotional functioning (Profile 1) to lowest (Profile 6). The proportion of children 

in the subsidy group increased incrementally at each lower level of social-emotional functioning. 
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Among children in the lowest ranking profile group, 37.1% received subsidies compared to 

16.4% in Profile 1. Boys were over-represented in Profiles 5 and 6 that demonstrated high 

aggression and hyperactivity (>76% boys), and were under-represented in the highest social-

emotional functioning group (43.3%). Children with ESL status were over-represented in 

Profiles 2 (22.5%) and 4 (24.1%) demonstrating relative strength in social competence, but lower 

readiness to explore.   

In the multinomial logistic regression analysis, Profile 1 served as the reference to which 

all other profile groups were compared. In a preliminary model without interactions (results not 

shown), subsidy status and ESL status were associated with increased odds of membership to 

each lower social-emotional functioning group compared to the reference group. Being identified 

as a boy was also associated with increased odds of membership in the lower social-emotional 

functioning profiles, except for Profile 2 (lower readiness to explore). Once interaction terms 

were included, a statistically significant sub-additive interaction was observed between subsidy 

and language minority status across all five profile comparisons (Table 2.3). Odds ratios (ORs) 

smaller than 1.0 indicated that the association between receiving subsidies and lower social-

emotional functioning was somewhat attenuated for children with ESL status. Three-way 

interactions were not observed and therefore were excluded from the final model for parsimony. 
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Table 2.3. Latent Profile Membership Distributions and Adjusted Odds Ratios 

Profile membership 
N = 35,818 

Distribution within profile Adjusted OR (95% CI) 

Profile 1 (58.1%): Overall high social-emotional functioning 
n = 20,819   
 Receiving subsidy 16.4% Ref 
 Boy 43.3% Ref 
 ESL 15.3% Ref 
 Subsidy×Boy  Ref 
 Subsidy×ESL  Ref 
 Boy×ESL  Ref 
Profile 2 (8.8%): Inhibited-adaptive 
n = 3,142 
 Receiving subsidy 20.8% 1.33 (1.15, 1.53)*** 
 Boy 43.5% 1.00 (0.91, 1.11) 
 ESL 22.5% 1.80 (1.57, 2.07)*** 
 Subsidy×Boy  1.06 (0.86, 1.29) 
 Subsidy×ESL  0.76 (0.61, 0.96)* 
 Boy×ESL  0.94 (0.77, 1.14) 
Profile 3 (17.1%): Uninhibited-adaptive  
n = 6,120 
 Receiving subsidy 21.4% 1.63 (1.44, 1.85)*** 
 Boy 64.9% 2.52 (2.34, 2.72)*** 
 ESL 18.6% 1.39 (1.21, 1.60)*** 
 Subsidy×Boy  0.89 (0.76, 1.04) 
 Subsidy×ESL  0.64 (0.53, 0.78)*** 
 Boy×ESL  1.03 (0.87, 1.22) 
Profile 4 (7.3%): Inhibited-disengaged 
n = 2,620 
 Receiving subsidy 27.3% 2.13 (1.80, 2.53)*** 
 Boy 62.4% 2.44 (2.17, 2.75)*** 
 ESL 24.1% 2.18 (1.82, 2.61)*** 
 Subsidy×Boy  0.93 (0.76, 1.15) 
 Subsidy×ESL  0.67 (0.53, 0.85)** 
 Boy×ESL  0.83 (0.67, 1.03) 
 
Continued next page 
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*p < .05, **p < .01, ***p < .001 

Legend: Odds ratios can be interpreted as the odds of membership to each more vulnerable 

social-emotional profile group compared to a group with overall high social-emotional 

functioning.   

 

2.4. Discussion 

2.4.1. Similarities and differences between profile groups 

Using a large population sample of Kindergarten children, the latent profile analysis 

identified six distinct profiles of social-emotional functioning, each encompassing a distinct 

pattern of relative strengths and weaknesses. Consistent with past studies (Basten et al., 2013; 

Fanti & Henrich, 2010; Kuny et al., 2013; Wiggins et al., 2015), the majority of children fit into 

a profile demonstrating overall high-social emotional functioning, but over 40% of children 

Table 2.3. Latent Profile Membership Distributions and Adjusted Odds Ratios (Cont’d) 
 

Profile membership 
N = 35,818 

Distribution within profile Adjusted OR (95% CI) 
 

 
Profile 5 (6.2%): Uninhibited-aggressive/hyperactive 
n = 2,207 
 Receiving subsidy 28.5% 2.68 (2.14, 3.36)*** 
 Boy 78.9% 5.19 (4.47, 6.03)*** 
 ESL 17.4% 1.36 (1.02, 1.82)* 
 Subsidy×Boy  0.89 (0.69, 1.15) 
 Subsidy×ESL  0.42 (0.31, 0.55)*** 
 Boy×ESL  1.15 (0.84, 1.57) 
Profile 6 (2.5%): Overall low social-emotional functioning 
n = 910 
 Receiving subsidy 37.1% 4.54 (3.32, 6.20)*** 
 Boy 76.9% 4.50 (3.53, 5.74)*** 
 ESL 19.4% 1.44 (0.92, 2.24) 
 Subsidy×Boy  0.79 (0.55, 1.13) 
 Subsidy×ESL  0.32 (0.22, 0.48)*** 
 Boy×ESL  1.43 (0.89, 2.30) 
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demonstrated some areas of vulnerability. Children in Profiles 5 and 6 (approximately 9% of 

children) exhibited considerably higher aggression and hyperactivity than others. This rate is 

consistent with clinical diagnosis rates for behaviour disorders among preschool-aged children 

(e.g., oppositional defiant disorder, ADHD) and underscores how commonly aggression and 

hyperactivity co-occur (Egger & Angold, 2006). However, these results also identified that 

approximately 6% of children with these co-vulnerabilities (Profile 5) also demonstrated 

considerable strength in their readiness to explore. In contrast, the 3% of children who did not 

show this relative strength may represent a group that is more susceptible to chronic mental 

health problems and that may benefit more from personalized and sustained interventions 

throughout childhood (Reef, Diamantopoulou, Van Meurs, Verhulst, & Van Der Ende, 2011).  

 Comparing across Profiles 2 through 5, children who scored higher on the social 

competence, rule-following, and respectfulness scales also generally scored lower on the 

readiness to explore scale. Conversely, children who scored higher on readiness to explore 

generally scored lower on these social competence scales. These patterns are consistent with 

previous person-centered research that has found associations between high extroversion, 

outgoingness, and aggressive/acting out behaviours (i.e., “under-controllers”) and conversely, 

associations between prosocial behaviour, conscientiousness, and high shyness and uneasiness 

(i.e., “over-controllers”; Denham et al., 2012; Janson & Mathiesen, 2008; Van den Akker et al., 

2013). Although both patterns have adaptive elements, neither are considered healthy at high 

levels. In fact, high levels of these traits (such as those observed in the current study in Profiles 4 

and 5) are thought to be differentially predictive of internalizing (depressive and anxiety 

problems) and externalizing (conduct and hyperactivity problems) later in life if left unaddressed 

(Denham et al., 2012; Janson & Mathiesen, 2008; Van den Akker et al., 2013).  
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2.4.2. Sociodemographic disparities in profile membership 

 Regarding the association between these profiles and sociodemographic factors, a second 

objective of this study was to investigate interactions between household income, gender, and 

ESL status. Consistent with past research, boys were over-represented in the profiles 

demonstrating high aggression and hyperactivity (Bayer et al., 2012; Bongers, Koot, van der 

Ende, & Verhulst, 2004). Particularly in school-based contexts, lower behaviour regulation in 

boys has been associated with disadvantages in academics and student-teacher relationships 

(Archambault, Vandenbossche-Makombo, & Fraser, 2017; Duckworth & Seligman, 2006). And 

while symptoms of aggression, impulsiveness, and hyperactivity are more often observed among 

young boys than girls, other research suggests that the same behaviours can be perceived 

differently by adults, such that teachers and mental health professionals are more likely to refer 

boys for externalizing problems when both boys and girls present symptoms of hyperactivity 

(Bruchmüller et al., 2012; Sciutto et al., 2004). Furthermore, although boys are commonly over-

represented in lower social-emotional functioning groups in childhood, many longitudinal 

studies find girls exceed boys in social-emotional vulnerability beginning in early adolescence 

(Dekker et al., 2007; Whalen et al., 2016). 

Children who spoke English as a second language were over-represented in the profiles 

demonstrating lower readiness to explore, which may be indicative of general uncertainty in a 

new school or even a new country. Halle et al. (2014) note that low verbalism of ESL children 

may also get mistaken by others as ‘shyness’ which could potentially be the case in the current 

study, although the measure used this study asked teachers to rate how often children exhibited 

observable behaviours rather than make personality assessments. The observation of a consistent 

subsidy status × ESL interaction is another area of interest to investigate with future research. 
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This interaction suggests that poverty was only associated with membership to a more vulnerable 

social-emotional subgroup for children who spoke English as a first language. There is some 

support for this in the literature, as strong connections with culture and ethnic identity may 

increase psychological resilience (Phinney, Horenczyk, & Vedder, 2001), and learning multiple 

languages may increase attentiveness to social cues (Halle et al., 2014). However, in the current 

study, some potentially relevant sociodemographic or economic confounders could not be 

controlled for, including parent educational attainment and cultural background. Future studies 

are needed to assess the replicability of the interaction observed in this study, particularly by 

exploring potential confounding or mediating factors such as number of years in Canada, region 

of residence, school context, family composition, and measures of acculturation including 

language and media use as well as cultural identity (Costigan, 2006; Huang et al., 2012; Huang, 

Cheng, & Theise, 2013; McGuire & Shanahan, 2010; Pachter & Garcia Coll, 2009). 

Finally, similar to Nicholson et al. (2012) who found socioeconomic position to be 

associated with increased odds of social-emotional difficulties, the current analyses identified 

that children from households that qualified for government subsidies had higher odds of 

membership to each lower social-emotional functioning group compared with children who did 

not qualify for subsidies. Although causality cannot be determined from the study design, the 

observed social gradient is consistent with patterns observed across numerous other studies 

identifying early childhood socioeconomic status as a risk factor for future health and mental 

health outcomes (Apouey & Geoffard, 2013; Elovainio et al., 2012; Najman et al., 2004; Raat et 

al., 2011; Reiss, 2013). Unique to the current study, these findings further highlight how 

sociodemographic factors including poverty, gender, and language status are jointly associated 

with complex profile patterns of early childhood social-emotional vulnerabilities (e.g., including 
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those characterized by higher inhibition, social competence, or aggression). The observed 

associations implicate the role of social forces in the construction of social-emotional problems 

and (potentially) reflect a systemic failure to intervene in the case of vulnerabilities that might be 

‘expected’ from children based on their income, gender, or English language status. At the same 

time, these results emphasize the universalism of social-emotional vulnerabilities. Notably, the 

majority of children in the lower social-emotional profiles were not from subsidy-receiving 

households. Rather, early vulnerabilities appeared to affect children across socioeconomic, 

gender, and ESL status categorizations. 

2.4.3. Limitations and future directions 

 As a cross-sectional study, the current findings provide a descriptive first look at the 

population profiles of early childhood social-emotional functioning. Measuring 

sociodemographic factors dichotomously results in a loss of information that potentially obscures 

a more nuanced understanding of the relationships under investigation (e.g., non-linear 

relationships), however these results provide a useful starting point for the development of future 

studies. Similarly, a general limitation in this research area is the inconsistency in the 

measurement of social-emotional functioning. The EDI showed good discrimination and 

variability between latent profiles; however, there may be other social or emotional indicators 

not included in this measure that could be explored in future research. For example, future 

studies may include indicators that have been targeted in successful school-based interventions, 

such as self-regulation (self-awareness and self-management; Durlak et al., 2011). Although the 

social competence subscales of the EDI include a wide range of behaviours (overall social 

competence, responsibility and respect, approaches to learning), identifying specific social and 

emotional skills may facilitate implementation and evaluation of prevention and intervention 
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programs. Furthermore, this analysis distinguished profiles of relative social-emotional 

functioning, but did not speak to absolute levels of clinical risk. Although the EDI has been 

found have predictive validity in relation to later social and emotional outcomes (e.g., EDI 

emotional maturity items predict student well-being at age nine; Guhn et al., 2016), the EDI is 

not a diagnostic tool. Rather, it is a measure of population health that was applied in a novel way 

in this study to assess the variation and prevalence of social-emotional symptom patterns within 

the BC population of Kindergarten children. Teachers’ ratings on the EDI also do not capture 

how children behave outside of school, and may therefore be more accurately interpreted as a 

measure of children’s social-emotional functioning in a school-based context (Guhn & Goelman, 

2011). Finally, an analysis of missing data indicated that the analytic sample under-represented 

children from lower income, English-second-language households; however, this would likely 

have only reduced the magnitude of observed associations between profile membership and 

income or ESL status. 

 Finally, even with access to child health records from government MSP data, there were 

several variables unavailable in the dataset that could be included in future research to further 

elucidate how social factors may be related to children’s early social-emotional functioning. For 

example, parents’ educational attainment, occupational status, and mental health history would 

be relevant factors to include in future analyses, given their known association with child mental 

health outcomes (Basten et al., 2013; Fanti & Henrich, 2010; Najman et al., 2004). Relatedly, an 

important question for future research to address is how regional context may influence the 

number and composition of child social-emotional profiles observed, as well as the strength of 

association with sociodemographic factors. BC is a relatively high income province in Canada 

and is also the most culturally diverse, with almost 30% of residents identifying as a visible 
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minority (Statistics Canada, 2016). However, within parts of BC there is also significant child 

poverty and lack of cultural diversity that may be associated with distinct regional social-

emotional outcomes for children (First Call BC, 2016; Schwartz, Unger, Zamboanga, & 

Szapocznik, 2010). Similarly, the social-emotional functioning profiles identified in this study 

represent children’s development at school entry and should not be used to extrapolate to 

children of different ages. Developmentally, one would expect relevant indicators of social-

emotional functioning to change as children mature and face different stressors socially, 

psychologically, and academically (Eccles, 2004; Kessler et al., 2005). Gender stratified analyses 

would furthermore be able to investigate whether similar profile patterns emerge when restricted 

to only boys or girls. 

2.4.4. Conclusions 

Results from this first study showed that commonly occurring patterns of early social-

emotional problems can be distinguished in children as young as school entry, and that 

sociodemographic factors such as household income, child gender, and ESL status are 

differentially associated with these patterns. Given the prevalence of social-emotional 

vulnerabilities within the entire population sample, and their ubiquity across sociodemographic 

factors, the results also suggest that population-level interventions are needed to address 

underlying issues capable of impairing children’s social-emotional development, in addition to 

universal, strengths-based programs to promote young children’s social-emotional health as they 

enter school (Durlak et al., 2011; Spoth, Guyll, Redmond, Greenberg, & Feinberg, 2011).  

The identification of social-emotional profile patterns in Kindergarten exemplifies the 

power of population measurement tools such as the EDI to detect early differences in children’s 

social and emotional well-being for the purpose of informing early intervention. Yet from this 
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cross-sectional analysis it remained unclear to what extent these profile patterns would be 

generalizable to other cohorts of children, and whether children’s early social-emotional 

vulnerabilities would be associated with increased risk of mental health outcomes. For example, 

what would be the experience for a child with slight over-controlling behaviours (Profile 2) 

compared to a child with similar over-controlling but limited social competence (Profile 4)? 

Would children with high aggression and hyperactivity (Profiles 5 and 6) experience greater 

externalizing behaviours in adolescence, or would these symptoms also indicate risk of 

internalizing problems? To answer these questions, a second study was conducted following a 

new cohort of children from infancy to adolescence to compare the same early social-emotional 

functioning indicators recorded in Kindergarten and the experience of mental health conditions 

by age fourteen. 
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Chapter 3: Social-Emotional Functioning at School Entry and Early Onset 

Mental Health Conditions: A Population-Level Cohort Study 

 

3.1. Introduction 

Social-emotional health in early childhood is increasingly recognized as a critical 

developmental asset capable of supporting or undermining children’s future health, well-being, 

and functioning in life (Carter, Briggs-Gowan, & Davis, 2004; Denham et al., 2003; Masten & 

Tellegen, 2012). Research in this area has found that early social-emotional vulnerabilities 

including internalizing and externalizing symptoms can be identified in preschool, and that more 

than half of all lifetime mental health problems are first experienced by age fourteen (Egger & 

Angold, 2006; Kessler et al., 2005). Yet, despite the serious consequences of overlooking early 

symptoms, the early detection and prevention of mental health problems remain poorly 

addressed. Primary barriers to developing adequate systems for detection and treatment include 

low recognition of early subclinical indicators, lack of predictive tools that can be applied at a 

population-level, and limited knowledge regarding effective early interventions for children and 

adolescents (Egger & Angold, 2006; McGorry et al., 2014; Pescosolido et al., 2008). This 

general lack of knowledge, tools, and capacity undermines the potential to identify and address 

suspected mental health problems at a more malleable time in development before problems 

reach a clinical stage (McGorry et al., 2014). The purpose of the current study was to describe 

constellations (i.e., profiles) of early social-emotional functioning observed at school entry and 

examine their associations with subsequent mental health conditions by age fourteen.  
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3.1.1. Social-emotional functioning from a person-centered perspective 

 This study examined young children’s social–emotional functioning as patterns of social 

competence, internalizing symptoms (inhibition, depressive symptoms, over-controlled 

behaviours), and externalizing symptoms (hyperactivity, aggression, under-controlled 

behaviours) at Kindergarten school entry. Early behavioural indicators that have been associated 

with increased risk of internalizing and externalizing problems in childhood include heightened 

fearfulness among very young children (Gilliom & Shaw, 2004), as well as social avoidance, 

chronic irritability, fatigue, restlessness, and difficulty concentrating (Bernstein & Victor, 2011; 

McCauley et al., 2011). Consequently, one of the major challenges of predicting future mental 

health problems is the blurring of ‘boundaries’ between diagnostic symptoms (Rettew, 2010). 

For example, the Diagnostic Statistics Manual (DSM) fifth edition classifies irritability, fatigue, 

restlessness, and difficulty concentrating as symptoms common to both depression and ADHD 

(American Psychological Association, 2013). That said, examining the patterns of these multiple 

shared symptoms may improve capabilities to predict future disorders as well as inform early 

identification and treatment. Investigating these patterns requires new analytical methods and 

potentially new conceptualizations of early social-emotional functioning. For example, a 

limitation associated with many variable-centered analyses is that each predictor variable (e.g., 

“cries a lot” for heightened risk for anxiety) is estimated irrespective of how that indicator relates 

to other social-emotional characteristics. In contrast, the goal of person centered-analyses is to 

explore natural population subgroups according to individual differences in terms of profiles 

across multiple predictors of interest (e.g., sadness, exploration, and restlessness; Lanza & 

Rhoades, 2013; Lubke & Muthén, 2005; Nagin & Odgers, 2010). For example, although several 

groups of children within a population may exhibit low inhibition, person-centered analyses 
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might identify subgroups of children who have low inhibition as well as low levels of social 

competence, who may be at greater risk of future mental health conditions. In contrast, children 

with low inhibition and high social competence may show greater potential for resilience and 

leadership (Malti & Noam, 2009). In fact, these very profiles were identified in Chapter 2, with 

low inhibition combining differently with social skills to comprise relatively more and less 

“vulnerable” social-emotional functioning groups (Thomson, Guhn, Richardson, Ark, & 

Shoveller, 2017). In this way, investigating patterns of early social-emotional symptoms from a 

person-centered perspective has the potential to identify what differences among symptom 

similarities are most important for predicting life course mental health and well-being.  

3.1.2. Predictive patterns of childhood social-emotional functioning: Homotypic and heterotypic 

continuity 

 Previous research examining associations between early symptomatology and later 

mental health outcomes is often discussed in terms of homotypic versus heterotypic continuity 

(Copeland, Shanahan, Costello, & Angold, 2009; Copeland, Shanahan, Erkanli, Costello, & 

Angold, 2013; Shevlin, McElroy, & Murphy, 2017; Wichstrøm, Belsky, & Steinsbekk, 2017). As 

described by Copeland et al. (2009), homotypic continuity is when an earlier symptom or 

disorder predicts itself later in life. For example, a child who struggles with ADHD in early 

childhood can develop sustained or worsened ADHD in adolescence, depending on the severity 

of symptoms and factors within the child’s environment (Law, Sideridis, Prock, & Sheridan, 

2014). In contrast, heterotypic continuity describes when an earlier symptom predicts a different 

outcome later on. A documented example of this is when childhood ADHD predicts anxiety later 

in adolescence (Shevlin et al., 2017; Wichstrøm et al., 2017). Homotypic continuity is more 

often reported than heterotypic continuity, however some argue that this is due in part to 
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measurement (i.e., heterotypic patterns may be more observable at specific subtype levels versus 

more general categorizations of disorders; Broeren, Muris, Diamantopoulou, & Baker, 2013; 

Sterba et al., 2007). 

Homotypic patterns in childhood mental health. Numerous longitudinal studies 

demonstrate that early symptoms of internalizing and externalizing conditions predict earlier 

onset and increased severity of those same conditions later in life (Broeren et al., 2013; Fichter, 

Kohlboeck, Quadflieg, Wyschkon, & Esser, 2009; Korhonen et al., 2014; Luby, Gaffrey, 

Tillman, April, & Belden, 2014; Reef et al., 2011). Among the internalizing conditions, 

depression is commonly found to have high homotypic continuity (Fichter et al., 2009; Korczak 

& Goldstein, 2009; Luby et al., 2014; Whalen, Sylvester, & Luby, 2017), with one study finding 

that subclinical depressive symptoms in preschool predicted future DSM-criteria depression in 

later childhood even after accounting for maternal depression and traumatic life events (Luby et 

al., 2014). Existing evidence suggests that anxiety also follows a homotypic pattern, although 

perhaps not to the same extent as depression (studies estimate that preschool anxiety is 

associated with two times the odds of later childhood anxiety, compared to three times the odds 

between preschool and childhood depression; Luby et al., 2014). Continuity of childhood anxiety 

may also depend on the type of anxiety disorder, with high behavioural inhibition being the best 

predictor of high-stable social anxiety trajectories from ages four to eleven, and high 

internalizing difficulties (emotional symptoms and peer problems) best predicting high-stable 

generalized anxiety (Broeren et al., 2013).  

Externalizing problems, including conduct disorder, oppositional and aggressive 

behaviour, and ADHD, also demonstrate high homotypic continuity (Kjeldsen et al., 2014; 

Korhonen et al., 2014; Reef et al., 2011). Although externalizing behaviours typically decrease 
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as children age, an estimated 5% to 18% of children demonstrate high-stable or high-increasing 

trajectories from childhood to adolescence and adulthood (Fanti & Henrich, 2010; Kjeldsen et 

al., 2014; Korhonen et al., 2014; Nagin & Tremblay, 1999; Reef et al., 2011). In terms of 

magnitude of association, preschool-aged ADHD has been associated with three times the odds 

of school-aged ADHD (ages six to thirteen), and preschool conduct problems have been 

associated with over four times the odds of school-age conduct disorder (Luby et al., 2014).  

Heterotypic patterns in childhood mental health. Apart from homotypic patterns of 

mental health continuity in childhood, there is also considerable evidence that different mental 

health issues coincide and predict each other, both within and between internalizing and 

externalizing domains (Angold, Costello, & Erkanli, 1999; Copeland et al., 2009; Cummings et 

al., 2014; Fichter et al., 2009; Jarrett & Ollendick, 2008; Lee & Bukowski, 2012; Meinzer et al., 

2014; Shevlin et al., 2017; Sibley et al., 2014; Wichstrøm et al., 2017). A frequently explored 

heterotypic pattern is the comorbidity of anxiety and depression (Côté et al., 2009; Cummings et 

al., 2014). In a recent review (Cummings et al., 2014), evidence was found to support at least 

three pathway models whereby (i) early onset anxiety puts children at risk for depression through 

behaviour inhibition and social isolation, (ii) generalized anxiety and depression co-occur as a 

result of shared symptoms and underlying causes, and (iii) early onset depression leads to social 

anxiety through underdeveloped social skills and victimization (Angold et al., 1999; Côté et al., 

2009; Ferdinand, De Nijs, Van Lier, & Verhulst, 2005; Merikangas et al., 2009; Ranta, Kaltiala-

Heino, Pelkonen, & Marttunen, 2009; Watson, 2005). And while there is substantial comorbidity 

between these two conditions, there is evidence that anxiety co-occurs more often among 

children with depression (15% to 75% prevalence), than depression occurs among children with 
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anxiety (10% to 15% prevalence; Angold et al., 1999; Cummings et al., 2014; Ferdinand et al., 

2005).  

Childhood externalizing conditions predict each other as well, with ADHD and conduct 

disorder often demonstrating a high degree of comorbidity and heterotypic continuity 

(Biederman, Petty, Clarke, Lomedico, & Faraone, 2011; Danforth, Connor, & Doerfler, 2016; 

Patterson et al., 2000; Sibley et al., 2014). Hyperactive symptoms and antisocial behaviour have 

also been found to be highly correlated (up to 50% comorbidity; Danforth et al., 2016; Jarrett & 

Ollendick, 2008). Longitudinal studies have generally shown that hyperactive and impulsive 

symptoms associated with ADHD precede the antisocial and violent behaviours typical of 

conduct disorder (Patterson et al., 2000; Thapar, Harrington, & McGuffin, 2001). Other research 

suggests that oppositional and defiant behaviours, observable during preschool and school entry, 

precede both ADHD and conduct problems (Burke, Hipwell, & Loeber, 2010; Wichstrøm et al., 

2017). Moreover, it is increasingly recognized that ADHD and oppositional behaviours predict 

the onset of internalizing problems (Jarrett & Ollendick, 2008; Meinzer et al., 2014; Shevlin et 

al., 2017; Wichstrøm et al., 2017). ADHD has frequently been associated with anxiety (Copeland 

et al., 2009; Jarrett & Ollendick, 2008; Shevlin et al., 2017; Wichstrøm et al., 2017), and 

furthermore, a recent meta-analysis (Meinzer et al., 2014) found a consistent moderate 

association between ADHD and depression across studies, identifying several common 

symptoms including attention difficulties, low reward responsivity, and poor emotion regulation. 

Conduct disorder, in contrast, has not shown to be associated with depression; however, 

oppositional defiant symptoms including spitefulness and anger have been found to predict 

depression, especially when symptoms are comorbid with anxiety (Burke et al., 2010; Copeland 

et al., 2009). Again, shared symptoms including inattention and restlessness may account for 
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potentially misclassified diagnoses in childhood (Jarrett & Ollendick, 2008), although other 

studies have demonstrated a clear sequential progression between early childhood ADHD 

symptoms and adolescent-onset anxiety (Shevlin et al., 2017; Wichstrøm et al., 2017). For 

example, Shevlin et al. (2017) found that ADHD at age seven predicted age fourteen generalized 

anxiety disorder better than age seven anxiety or stress disorders.  

3.1.3. Mechanisms of symptom comorbidity and continuity 

The extensive literature on this topic, summarized here only briefly, has also begun to 

unpack the mechanisms that explain the continuity of mental health symptoms over time. Both 

the persistence of the same symptoms over time (homotypic continuity) and divergence of 

symptomatic conditions (heterotypic continuity) have been explained by genetic and 

environmental factors (Danforth et al., 2016; Kan et al., 2013; Nivard et al., 2015; Roberson-Nay 

et al., 2015; Savage et al., 2015; Waszczuk, Zavos, Gregory, & Eley, 2016). Genetic heritability, 

for example, best exemplifies a latency pattern (Ben-Shlomo & Kuh, 2002; Hertzman & Power, 

2003) whereby a child has a genetic predisposition for irritability or inattention that becomes 

heightened and thus more observable later in life (Kan et al., 2013; Roberson-Nay et al., 2015; 

Savage et al., 2015). Similarly, early symptoms may become exacerbated by environmental 

factors including loss of social support (e.g., peer rejection, harsh parent discipline) or other 

stressful life circumstances such as an unstable home environment (e.g., financial instability, 

parent illness; Fanti & Henrich, 2010; Hannigan et al., 2016; Mathiesen et al., 2009; Patterson et 

al., 2000).  

Further on the topic of social rejection, there is evidence that early under-controlled 

behaviours (aggression, hyperactivity) evoke negative responses from peers and adults, which 

may then lead to the development of internalizing conditions (anxiety, depression; Burke et al., 
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2010; Humphreys et al., 2013; Jarrett & Ollendick, 2008; Patterson & Capaldi, 1990; Wichstrøm 

et al., 2017). This pattern, known as the “failure model,” has generally been supported in 

empirical studies (Patterson & Capaldi, 1990), although other research suggests that shared 

etiological factors (e.g., environmental stress, maternal depression) may better explain the 

frequent comorbidity of externalizing and internalizing disorders (Lee & Bukowski, 2012; 

Mathiesen et al., 2009). Other scholars have challenged current psychiatric diagnostic nosology 

entirely. For example, Caspi et al. (2014) have argued that mental health conditions may be more 

similar than they are distinct, possibly sharing a common psychopathology factor, but expressed 

differently in different individuals.  

While the etiology of childhood mental health conditions continues to be investigated, 

there is relatively clear and consistent evidence regarding the outcomes of such conditions; 

Namely, early social-emotional symptoms persist if left unaddressed (Kessler et al., 2012; 

Merikangas et al., 2009), and comorbid conditions put children at higher risk of concurrent and 

future disorders (Angold et al., 1999; Biederman et al., 2011; Fichter et al., 2009). That said, 

there remains a high degree of variability among individuals’ experiences of mental health 

conditions (Kjeldsen et al., 2014; Nandi et al., 2009; Sterba et al., 2007), with gender being a 

particular factor of interest. 

3.1.4. Gender differences in symptom progression 

Across internalizing and externalizing conditions, gender differences have often been 

observed in symptom prevalence, age of onset, persistence, and severity (Dekker et al., 2007; 

Henninger & Luze, 2013; Silver et al., 2005; Sterba et al., 2007; Whalen et al., 2016). Although 

evidence is mixed regarding the presence of gender differences in internalizing conditions in 

early childhood, most studies suggest that girls begin to experience more depressive symptoms 
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than boys around the onset of puberty (Nolen-Hoeksema, 2006; Nolen-Hoeksema & Girgus, 

1994; Piccinelli & Wilkinson, 2000). Interestingly, evidence suggests that only a small 

proportion of the observed gender differences can be attributed to hormonal changes. Rather, it is 

suggested that gendered (potentially socialized) risk factors, including unassertiveness and 

rumination, may increase girls’ likelihood of depression during times of increased stress 

(Hankin, Mermelstein, & Roesch, 2007; Keenan & Shaw, 1997; Nolen-Hoeksema & Girgus, 

1994). Longitudinal studies have also found that girls, on average, tend to have higher initial 

levels of depressive and internalizing symptoms compared to boys, as well as faster rising and 

high-stable symptoms from childhood to adolescence (Castelao & Kröner-Herwig, 2013; Dekker 

et al., 2007; Sterba et al., 2007; Whalen et al., 2016). Conversely, boys typically exhibit more 

externalizing behaviours than girls, and longitudinally are more likely to be represented in high-

stable externalizing trajectories (although under-controlled behaviours typically decrease for 

both boys and girls from preschool to adolescence; Keiley et al., 2000; Leve et al., 2005; 

Mathiesen et al., 2009; Miner & Clarke-Stewart, 2008; Odgers et al., 2008; Silver et al., 2005). 

Some scholars have also questioned the extent to which the higher prevalence of externalizing 

conditions in boys reflects gender bias in referrals and diagnoses for problem behaviour 

(Bruchmüller et al., 2012; Sciutto et al., 2004). Moreover, how internalizing and externalizing 

symptoms may co-occur in the context of social skills has been less thoroughly researched. One 

person-centered analysis (Denham et al., 2012) found that boys were over-represented in a 

profile pattern characterized by high externalizing behaviours co-occurring with lower prosocial 

and social problem-solving skills. This study also found that girls were over-represented in a 

socially competent but emotionally restrained group, whereas no gender differences were 

observed in a socially competent and emotionally expressive group (Denham et al., 2012). Still, 
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there remain significant gaps in the literature regarding the population prevalence of social-

emotional functioning profiles, both within and across genders, as well as the predictive ability 

of young children’s social-emotional profiles in relation to mental health outcomes in childhood 

and adolescence.  

3.1.5. Study objectives and hypotheses 

 This study had two objectives: (1) to identify latent profiles of early social-emotional 

functioning among a population cohort of children at Kindergarten school entry, and (2) to 

examine the association between early childhood social-emotional functioning profiles and the 

frequency of physician-assessed mental health conditions throughout childhood and early 

adolescence including depression, anxiety, conduct disorder, ADHD, and multiple conditions. It 

was hypothesized that children with more vulnerable social-emotional profiles in Kindergarten 

would have a higher likelihood of mental health conditions and more frequent consultations for 

their conditions. Longitudinal associations between internalizing and externalizing conditions 

were also examined to explore homotypic versus heterotypic developmental patterns: (i) a 

homotypic pattern, for example, would mean that early childhood profiles characterized by more 

internalizing symptoms (such as anxious, inhibited, over-controlled behaviours) would be more 

strongly associated with subsequent diagnoses of internalizing mental health conditions (e.g., 

anxiety, depression) and (ii) a heterotypic pattern would mean that early childhood profiles 

characterized by higher internalizing symptoms would be associated with later externalizing 

mental health conditions (or vice versa). Finally, it was also hypothesized (iii) that among 

children with a mental health condition, higher vulnerability social-emotional profiles would be 

associated with higher frequency of physician consultations for those mental health conditions. 

Gender stratified associations were also investigated. 
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3.2. Methods 
 
3.2.1. Data source 

Data were analyzed from the Developmental Trajectories dataset (British Columbia 

Ministry of Health, 2015; Human Early Learning Partnership, 2015) that links BC child 

development data from the Early Development Instrument (EDI; Janus & Offord, 2007) to BC 

Ministry of Health and Education records (for a detailed description of this data source please 

refer to Chapter 2, p. 24). Analyses were conducted on the Wave 1 EDI cohort (data collected 

from 2001 to 2003; N = 34,552). Children included in this cohort were born between 1996 to 

1998, and had Medical Services Plan (MSP) health insurance records between 1996 to 2011 (i.e., 

for at least 14 years following their birth).1 Permission to link EDI, Education, and Health 

records was obtained from the BC Ministries of Health and Education. Ethics approval was 

obtained from the University of British Columbia Research Ethics Board. 

Within this data collection period, 86% of children attending Kindergarten in BC were 

enrolled in public schools and captured within the EDI population sample (BC Schools, 2017). 

As discussed in Chapter 2 (p. 26), MSP data included children who lived in BC for at least three 

months of the year. Children not included in these records were undocumented children, children 

not living in BC for at least three months per year, and up to 4% of residents with Federal health 

care, including children within Aboriginal, military, and refugee families (Puyat et al., 2017; 

Statistics Canada, 2007). In the current study, a further condition for inclusion in the longitudinal 

analytic sample was to have had continuous MSP coverage in all years (and have been registered 

with MSP for at least nine months of every year) from birth to age fourteen. 

                                                             
1 Hospital outpatient records were also available during the study period, but contributed fewer 
than 1% of new linked cases to the cohort, as has been found in past research (Puyat, Kazanjian, 
Goldner, & Wong, 2016). For this reason, data linkages were based solely on MSP records. 
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3.2.2. Measures 

Explanatory variable: Social-emotional functioning at school entry. Eight subscales 

of the EDI (Janus & Offord, 2007) were used as indicators of children’s social-emotional 

functioning at school entry: Overall Social Competence (5 items); Responsibility and Respect (8 

items); Approaches to Learning (9 items); Readiness to Explore (4 items); Prosocial and 

Helping Behaviour (8 items); Anxious and Fearful Behaviour (8 items); Aggressive Behaviour 

(7 items); Hyperactive and Inattentive Behaviour (7 items). Example items, means, and 

standard deviations, and ordinal alphas (a measure of internal consistency for skewed data; 

Gadermann et al., 2012) are provided in Table 3.1. The full list of items is provided in Appendix 

A. Teachers rated the frequency of each child’s behaviour as “Never or not true” (0); 

“Sometimes or somewhat true” (5); or “Often or very true” (10). “Don’t know” was coded as 

missing. Scores for each item were summed and divided by the number of items in the subscale 

to derive a subscale mean, and negatively worded items were reverse-coded so that higher scores 

indicated better social-emotional functioning. The observed negative skewness (with most 

children scoring high on social-emotional functioning) was not considered to adversely affect the 

study estimates due to the large sample size (Tabachnick & Fidell, 2007).  
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Table 3.1. EDI Social-Emotional Health Subscales: Means, Distributions, and Internal 

Consistency (Wave 1) 

EDI subscale Example items Unstandardized Mean 

(Standard Deviation) 

Ordinal  

Alpha 

Overall social competence Gets along with peers 7.59 (2.51) .92 

Responsibility and respect Follows rules, respects others 8.55 (2.02) .97 

Approaches to learning Completes work on time 8.01 (2.18) .95 

Readiness to explore Eager to play a new game 8.94 (1.90) .95 

Prosocial and helping behaviour Offers to help others 5.72 (2.98) .96 

Anxious and fearful Nervous, cries a lot 8.90 (1.57) .91 

Aggressive behaviour Temper tantrums, fights 9.23 (1.48) .94 

Hyperactive and inattentive Distractible, impulsive 8.16 (2.46) .97 

Legend: Subscales range from 0-10 with higher scores indicating better social-emotional 

functioning 

 

Covariates: Household subsidy status, child gender, child English-as-a-Second 

Language (ESL) Status. Household subsidy status from MSP records was used as an indicator 

of relative poverty, with ‘100% subsidy’ indicating lower affluence (full subsidies were available 

to a family of any size that earned an annual net income <$22,000 Canadian dollars) compared to 

families earning over $30,000 who qualified for ‘no subsidy.’ Ten percent of households did not 

fall into these two categories and were recorded as having missing data on this variable (a more 

detailed description of this variable is provided in Chapter 2, p. 28). Child gender was derived 

from teachers’ ratings of children’s biological sex as ‘male’ or ‘female’ and were cross-validated 

with BC Ministry of Education records (other sex or gender options were not available in these 

records). ESL status was also reported by teachers and cross-validated with Ministry records. 

These covariates were selected to control for potential confounding related to disproportionate 
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behaviour ratings and uneven access of health care services based on family income, child 

gender, and language barriers (Bruchmüller et al., 2012; Gulliver, Griffiths, & Christensen, 2010; 

Lasser, Himmelstein, & Woolhandler, 2006; Sciutto et al., 2004; Zachrisson, Rödje, & 

Mykletun, 2006). 

Outcome variable: Mental health conditions. Mental health conditions were obtained 

from fee-for-service physician claims files, recorded in the MSP data, for Anxiety, Depression, 

Conduct Disorder, and ADHD. A fifth outcome, Multiple Conditions, was derived for children 

who had a medical record for two or more of the above conditions during the study period.2 

Within the available MSP records, medical services provided were identified using the 

International Classification of Diseases 9th Revision (ICD-9), an internationally recognized 

system of alpha-numeric codes published by the World Health Organization to classify health 

conditions including mental health diagnoses (Buck, 2003). Every patient visit was therefore 

associated with at least one ICD-9 code, although up to five codes could be recorded for one 

medical visit if there were multiple health issues discussed during the consultation 

(PopulationData BC, 2017).  

In the current study, mental health conditions were counted based on one or more of the 

following five ICD-9 codes related to the study outcomes of interest: Anxiety Disorder (under 

parent code 300), Depression (296.2-296.36, parent code 311), Conduct Disorder (parent code 

312), and ADHD (parent code 314). Every physician visit that included consultation (and a 

consequent corresponding billing claim) for a mental health condition was coded as an 

‘occurrence’ of a mental health condition, therefore children’s health records could accumulate 

                                                             
2 This outcome is referred to as “multiple conditions” rather than “comorbid conditions” to 
account for the possibility that conditions presented at different times during the study period. 
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multiple occurrences for the same mental health condition over the study period. Records of 

mental health conditions were included in the outcome whether they were recorded as the 

primary or a secondary reason for the physician consultation. Within the Developmental 

Trajectories dataset, two variables: (1) the age of onset and (2) the total number of occurrences 

for each mental health condition, were linked with EDI records at the individual level. As a 

conservative measure, only conditions incurred at age two or older were included in the analyses, 

based on past research identifying preschool psychiatric disorders at this age (Egger et al., 2006; 

Whalen et al., 2017; Wichstrøm & Berg-Nielsen, 2014). Furthermore, only conditions first 

incurred up to and including age fourteen were included in the outcome measure to maximize 

comparability of follow-up time for all children. However, because the available count variable 

was a sum of all mental health occurrences for each child, the frequency outcome could include 

subsequent occurrences of the condition after age fourteen for 11% of children (n = 1937) who 

had reached age fifteen by the end of the study period.   

3.2.3. Analyses 

Part One: Identifying latent social-emotional profiles. Latent Profile Analysis (LPA) 

was performed using MPlus version 7 (Muthen & Muthen, 2017b) to identify unique profiles of 

social-emotional functioning (for a comparison, please see Chapter 2, p. 32). All eight EDI 

social-emotional subscale scores were standardized within the sample so that every indicator had 

a mean of 0 and standard deviation of 1. Missing data were deleted pair-wise, excluding only 

those cases who had missing data for each of the eight social-emotional indicators. Random 

starting values were set to 500 (50 iterations) to avoid biasing parameter estimates by fitting a 

model to the best “local solution”; rather, the best overall solution was identified based on a 

range of starting values (Berlin et al., 2014a; Geiser, 2012). Model fit was assessed according to 



 

 
 

61 

(1) Entropy score closest to 1, indicating good classification accuracy, (2) High discrimination 

between classification probabilities (probability of being assigned to any particular class ≥ 0.8), 

(3) Lowest adjusted aBIC indicating relatively better fit among nested models, and (4) 

Statistically significant Bootstrap Likelihood Ratio Test (BLRT), testing whether a model with k 

latent classes fits better than a model with k-1 classes (Geiser, 2012; Nylund et al., 2007). 

Parsimony, interpretability, and theoretical meaningfulness were also considered in the 

interpretation of the best model (Geiser, 2012; Nylund et al., 2007). In the final step, each child 

was assigned a latent profile membership value based on their most likely profile membership. 

Part Two. Association between latent social-emotional profiles and mental health 

conditions. Zero-inflated Poisson regression was conducted to assess the association between 

children’s Kindergarten social-emotional profiles and the occurrence of mental health visits for 

anxiety, depression, conduct disorder, ADHD, and multiple conditions. Zero-inflated Poisson 

(also referred to as “ZIP” analysis) is a version of Poisson regression optimized for count data 

with a high preponderance of zeros (Karazsia & van Dulmen, 2008). ZIP models are often 

utilized in studies where the occurrence of the outcome is rare, including many pediatric studies 

examining clinical internalizing and externalizing diagnoses in adolescence (Bongers et al., 

2004; Fanti & Henrich, 2010; Nagin & Odgers, 2010). Based on a single frequency variable, the 

model assesses the data in two parts: First, a dichotomous latent outcome variable (log-odds) is 

derived whereby cases are classified based on their probability of belonging to an “always zero 

class” that can only score zero over the study period, versus a “not always zero class” comprised 

of cases that can have zero or more events (Fanti & Henrich, 2010; Karazsia & van Dulmen, 

2008; Muthen & Muthen, 2017a). In this first output, the probability of belonging to these 

classes is estimated (rather than directly observed) to account for the uncertainty regarding 
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whether or not a child scores zero because the mental health event did not occur, or because the 

child was not connected to medical services to have their event recorded (Karazsia & van 

Dulmen, 2008). Consideration of uncertainty in the zero count sets ZIP models apart from other 

similar models (including negative binomial regression) that can also be used to process non-

normally distributed data. For this reason, Karazisia and van Dulman (2008) recommend ZIP 

models when overdispersion (variance greater than the mean) is caused by a high preponderance 

of zeros.  The second part of the model estimates the frequency of events among children in the 

“not always zero” class who had the possibility of one or more events (Fanti & Henrich, 2010; 

Muthen & Muthen, 2017a). This second estimate follows a Poisson distribution with the data 

exhibiting a right skew but approximating a normal distribution as the mean number of events 

increases (Karazsia & van Dulmen, 2008).  

3.3. Results 

3.3.1. Part one: Latent Profile Analysis (LPA)  

Among 34,552 children included in the initial Developmental Trajectories dataset, 229 

children (0.7%) were excluded for having missing data on all eight EDI social-emotional 

subscales. The remaining 34,323 children (mean age at Kindergarten = 5.67, SD = 0.30, range 

4.41 to 7.18 years) were included in the LPA analytic sample. Within this cohort, 18.4% of 

children were from households that had received a full subsidy at their earliest health care visit, 

51.1% were identified as boys, and 15.1% were identified as having ESL status.  

The results of this LPA suggested six unique profiles of social-emotional functioning 

(Table 3.2). Compared to the other solutions, the six-class model showed improved in model fit 

over models with fewer classes (i.e., statistically significant BLRT and lower log-likelihood and 

aBIC scores), while still demonstrating high entropy (94%) and high probability of children of 
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being assigned to a specific class (90%).  Log-likelihood and aBIC scores continued to decrease 

in models seven through ten, however these decreases were relatively small compared to the 

differences between models one through six. Based on these diminished improvements in later 

models and subsequent losses in entropy and class probability accuracy, the six-class solution 

was determined to fit the data best (Nylund et al., 2007).3 

Table 3.2. Latent Profile Analysis Model Fit Comparison (EDI Wave 1) 

Number 

of Latent 

Profiles 

Log 

Likelihood 

Value 

aBIC Entropy BLRT Lowest 

Class 

Probability 

Smallest 

Class 

Size 

Smallest 

Class 

Proportion 

1 -382412.71 764941.66 NA NA 1 34323 1 

2 -327988.96 656159.56 0.95 0.00 0.97 8307 0.24 

3 -311943.74 624134.52 0.93 0.00 0.93 3081 0.09 

4 -304171.75 608655.92 0.90 0.00 0.86 1824 0.05 

5 -297795.87 595969.55 0.91 0.00 0.87 1506 0.04 

6 -291595.94 583635.07 0.94 0.00 0.90 963 0.03 

7 -288058.93 576626.46 0.94 0.00 0.89 581 0.02 

8 -284930.45 570434.88 0.91 0.00 0.78 496 0.01 

9 -281664.14 563967.65 0.93 0.00 0.82 467 0.01 

10 -279379.12 559463.00 0.93 0.02 0.79 442 0.01 

                                                             
3A sensitivity analysis conducted on the smaller cohort of children included in the subsequent 

ZIP analysis (N=17,412) replicated these results. 

Legend: Better model fit is indicated by higher entropy and class probability scores, lower Log 

Likelihood and aBIC values, and statistically significant Bootstrap Likelihood Ratio Test 

(BLRT) 
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Figure 3.1. Composition of latent profile groups by EDI social-emotional subscale and 

population prevalence (Wave 1).  

Legend: Higher scores indicate better social–emotional functioning. Solid lines represent highest 

and lowest social–emotional profiles. Long dashes represent higher externalizing profiles. Short 

dashes represent higher internalizing profiles. (R) indicates the subscale was reverse-coded. 

 

The composition of the resulting six social-emotional profiles are presented in Figure 3.1. 

The majority of children were classified as having high scores across all eight EDI subscales 

(58.4%; Profile 1, “overall high social-emotional functioning”). The remaining 41.6% of 



 

 
 

65 

children were classified into the following profile patterns depicting higher vulnerability in one 

or more social-emotional domains: Profile 2 (“inhibited-adaptive”; 8.3%) and Profile 4 

(“inhibited-disengaged”; 6.2%) shared similarly low readiness to explore, yet children in Profile 

2 exhibited high social competence, responsibility and respect, and approaches to learning. 

Children in Profile 2 also demonstrated fewer aggressive and hyperactive behaviours than 

children in Profile 4. In comparison, children in Profile 3 (“uninhibited-adaptive”; 16.4%) and 

Profile 5 (“uninhibited-aggressive/hyperactive”; 7.8%) shared similarly high readiness to explore 

but children in Profile 3 exhibited better social skills than children in Profile 5 (most notably 

regarding respectfulness of others). Children in Profile 3 also exhibited less aggression and 

hyperactivity compared to children in Profile 5. Children in Profile 6 (“overall low social-

emotional functioning”; 2.8%) demonstrated low social-emotional functioning across all eight 

EDI subscales. And while children in Profile 6 demonstrated a relative strength in readiness to 

explore (better than Profiles 2 or 4), they also exhibited more aggression (over 3 standard 

deviations below the mean) as well as hyperactivity and inattention compared to all other profile 

groups. Sociodemographic comparisons showed that boys, and children from households 

receiving subsidies were increasingly over-represented in each worsening social-emotional 

functioning profile. Children who spoke English as a second language were over-represented in 

more inhibited Profile groups (Profiles 2 and 4). Sociodemographic distributions are presented in 

Table 3.3. 
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Table 3.3. Sociodemographic Characteristics by Latent Profile Group 

 Proportion 
of Total 
Sample 

Proportion 
Receiving 
Subsidies 

Proportion 
Boys 

Proportion 
ESL 

Status 
LP1 “Overall high social-emotional functioning” 20,061 

(58.4%) 
2,755 

(15.2%) 
8,685 

(43.3%) 
2,616 

(13.2%) 
 

LP2 “Inhibited-adaptive” 2,856 
(8.3%) 

511  
(20.5%) 

1,272  
(44.5%) 

578  
(20.6%) 

 

LP3 “Uninhibited-adaptive” 
 

5,622 
(16.4%) 

1,034  
(21.2%) 

3,481  
(61.9%) 

879  
(15.9%) 

 

LP4 “Inhibited-disengaged” 
 

2,144 
(6.2%) 

491  
(27.3%) 

1,349  
(62.9%) 

532  
(25.2%) 

 

LP5 “Uninhibited-hyperactive/aggressive” 
 

2,677 
(7.8%) 

545  
(24.2%) 

1,957  
(73.1%) 

357 
 (13.5%) 

 

LP6 “Overall low social-emotional functioning” 
 

963 
(2.8%) 

235  
(31.6%) 

794  
(82.5%) 

136  
(14.4%) 

LP = Latent Profile 

ESL = English as a Second Language 

 

3.3.2. Part two: Zero-Inflated Poisson (ZIP) model  

ZIP analysis was conducted on a subsample of children who met the additional criteria 

for inclusion in the prospective cohort (i.e., resided full time in BC, with MSP coverage, across 

all 14 years). In total, 13,914 out of 34,323 children (40.5%) were excluded who had not resided 

in BC continuously from birth through age fourteen. A further 2,997 children were then excluded 

for not having complete data available on all variables, resulting in a final ZIP cohort of 17,412 

children. Among the 16,911 children (50.7%) excluded from the ZIP analysis, 21.6% were from 

households receiving subsidies (compared to 16.1% of children remaining in the cohort, c2(1) = 

150.54, p < .001) and 20.0% spoke English as a second language (compared to 10.5% of children 
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remaining in the sample, c2(1) = 594.26, p < .001). A slightly higher proportion of girls were 

among children excluded from the ZIP cohort (49.5%) compared to 48.3% of children remaining 

(c2(1) = 4.95, p = .026).  

Among children included in the ZIP cohort, the estimated prevalence of each mental 

health condition was as follows: 4.7% depression, 9.0% anxiety, 10.2% conduct disorder, 9.5% 

ADHD, and 8.4% multiple conditions. The most frequently co-occurring conditions over the 

study period were ADHD and conduct disorder (4.5%), followed by anxiety and conduct 

disorder (2.4%), anxiety and ADHD (2.3%), depression and anxiety (1.7%), depression and 

conduct disorder (1.5%) and depression and ADHD (1.4%). The total number of medical 

consultations by any individual child for one mental health condition across the study period 

ranged from 0 to 27 (depression), 0 to 34 (anxiety), 0 to 45 (conduct disorder), and 0 to 145 visits 

(ADHD). Among children with at least one mental health consultation, the percentage of 

children with a recurring consultation for that condition ranged from 37.2% (depression), 39.7% 

(anxiety), 48.2% (conduct disorder), and 72.7% (ADHD). Most children (>75%) had consulted a 

medical professional two or fewer times for depression or anxiety, three or fewer times for 

conduct disorder, and ten or fewer times for ADHD.  

 Results are presented below for five ZIP models assessing the occurrence (dichotomous 

outcome) and frequency (continuous outcome) of the five mental health conditions, adjusting for 

sociodemographic variables (subsidy status, gender, ESL status). A gender-stratified analysis 

was also conducted and is presented at the end of this section. Overall, the ZIP models identified 

a consistent gradient pattern in occurrences of nearly every mental health condition. Children 

classified in successively more vulnerable social-emotional functioning profiles in Kindergarten 

(Profiles 2 to 6 compared to Profile 1) had incrementally higher odds of a consultation for 
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depression, anxiety, conduct disorder, ADHD, and two or more (multiple) conditions from age 

two to fourteen, after controlling for subsidy status, child gender, and ESL status. The pattern of 

results for the count outcomes (i.e., the frequency of mental health consultations) was not as 

consistent as the dichotomous outcomes. For conduct disorder, ADHD, and multiple conditions, 

a pattern was observed such that children in Profiles 3 to 6 had a higher number of consultations 

than children with overall high social-emotional functioning (Profile 1), however this pattern was 

not observed for depression or anxiety. Table 3.4 presents all results of the ZIP analyses, 

providing coefficients (b), standard errors (SE), exponentials of the coefficients (eb) which 

represented odds ratios (for dichotomous outcomes) and rate ratios (for continuous outcomes). 

Importantly, odds ratios in Table 3.4 represent the odds of belonging to an “always zero class” 

(i.e., the odds of the event not occurring). Highlights are presented in this section, along with 

inversed odds ratios (1/OR) to indicate the odds of the mental health condition occurring, for 

ease of interpretation. 
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Table 3.4. Summary of Zero-Inflated Poisson Results by Mental Health Condition (Total ZIP Cohort; N = 17,412) 

  
Depression  

(4.7%) 
Anxiety  
(9.0%) 

Conduct Disorder 
(10.2%) 

ADHD  
(9.5%) 

Multiple Conditions 
(8.4%) 

  B SE eb B SE eb B SE eb B SE eb B SE eb 
Likelihood of Condition 
 Subsidy -0.28 0.11 0.76** -0.11 0.09 0.90 -0.19 0.07 0.83** -0.25 0.07 0.78*** -0.31 0.07 0.73*** 

 Boy 0.11 0.09 1.11 -0.06 0.07 0.94 -0.37 0.07 0.69*** -0.74 0.06 0.48*** -0.41 0.06 0.66*** 
 ESL 0.65 0.20 1.92** 0.48 0.14 1.62*** 0.41 0.13 1.51** 1.00 0.12 2.71*** 1.03 0.13 2.81*** 
 LP2 -0.20 0.17 0.82 0.03 0.12 1.03 -0.53 0.15 0.59*** -0.26 0.12 0.77* -0.22 0.12 0.80 
 LP3 -0.17 0.13 0.84 -0.16 0.10 0.85 -0.70 0.08 0.50*** -1.16 0.07 0.31*** -0.81 0.08 0.45*** 
 LP4 -0.92 0.16 0.40*** -0.38 0.12 0.68** -1.19 0.10 0.31*** -1.56 0.10 0.21*** -1.37 0.10 0.25*** 
 LP5 -0.86 0.13 0.42*** -0.39 0.10 0.68*** -1.30 0.09 0.27*** -1.83 0.08 0.16*** -1.55 0.08 0.21*** 
 LP6 -0.80 0.21 0.45*** -0.66 0.16 0.52*** -1.99 0.12 0.14*** -2.49 0.12 0.08*** -2.24 0.12 0.11*** 

Frequency of Consultations 
 Subsidy 0.14 0.17 1.15 -0.19 0.12 0.83 0.19 0.09 1.20* 0.17 0.08 1.18* 0.15 0.07 1.17* 

 Boy -0.17 0.13 0.84 0.03 0.10 1.03 0.24 0.09 1.27** 0.09 0.08 1.10 0.11 0.06 1.12 
 ESL -0.25 0.31 0.78 -0.30 0.19 0.74 -0.52 0.18 0.60*** -0.39 0.13 0.68** -0.44 0.11 0.65*** 
 LP2 -0.14 0.25 0.87 0.20 0.20 1.22 -0.32 0.18 0.72 -0.17 0.16 0.85 -0.01 0.12 0.99 
 LP3 -0.12 0.21 0.89 -0.13 0.14 0.88 0.34 0.12 1.41** 0.18 0.10 1.19 0.19 0.09 1.21* 
 LP4 -0.12 0.22 0.89 0.28 0.18 1.32 0.48 0.12 1.62*** 0.26 0.12 1.30* 0.30 0.10 1.35** 
 LP5 0.09 0.19 1.10 0.35 0.16 1.42* 0.72 0.11 2.05*** 0.51 0.10 1.67*** 0.56 0.09 1.76*** 
 LP6 0.11 0.28 1.11 0.16 0.22 1.17 0.76 0.13 2.14*** 0.56 0.12 1.75*** 0.60 0.10 1.82*** 

*p < .05, **p < .01, ***p < .001 

Legend: The dichotomous exponentiated coefficient (eb) can be interpreted as the odds of belonging to the group that always scores 

zero on the outcome compared to the reference (LP1). The continuous eb can be interpreted as the rate change in scores associated 

with each level of the explanatory variable compared to the reference. 

Reference categories: No subsidy; Girls; English First Language; Membership to LP1 “Overall high social-emotional functioning”
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Internalizing conditions: Depression and anxiety. Among the sociodemographic 

variables, only ESL and subsidy status were associated with internalizing conditions. ESL status 

increased the odds of membership to the “always zero class” by a factor of 1.92 for depression 

(eb [OR] = 1.92, p = .001) and by a factor of 1.62 for anxiety (eb [OR] = 1.62, p < .001). 

Additionally, for depression only, having been born to a household receiving subsidies decreased 

the odds of membership to the “always zero class” by a factor of 0.76 (eb [OR] = 0.76, p < .01). 

Calculating the inversed odds ratios, ESL status was associated with 0.52 times the odds of 

depression and 0.62 times the odds of anxiety. Receiving subsidies was associated with 1.32 

times odds of depression. Child gender was not statistically significantly associated with these 

outcomes. 

Compared to children with “overall high social-emotional functioning” in Profile 1, 

children with “inhibited-disengaged” behaviours (Profile 4), “uninhibited-

aggressive/hyperactive” behaviours (Profile 5), and “overall low social-emotional functioning” 

(Profile 6) had lower odds of membership to an “always zero class” for both depression and 

anxiety. Magnitudes ranged from a factor of 0.40 times the odds of depression (Profile 4 vs 

Profile 1) to 0.68 times the odds of anxiety (Profiles 4 and 5 vs Profile 1). In the inversed 

calculation, children in Profile 4 had 2.51 times the odds of depression compared to children in 

Profile 1, children in Profile 5 had 2.36 times the odds of depression, and children in Profile 6 

had 2.23 times the odds of depression. On the anxiety outcome, children in Profiles 4 and 5 had 

1.47 and 1.48 times the odds of anxiety, respectively, whereas children in Profile 6 had 1.93 

times the odds of anxiety. Children in the “inhibited-adaptive” and “uninhibited-adaptive” 

profiles (Profiles 2 and 3) did not differ from children with “overall high social-emotional 

functioning” (Profile 1) on either outcome. No explanatory variables were associated with the 
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continuous outcome (rate ratios) for depression, however on the anxiety outcome, children with 

“uninhibited-aggressive/hyperactive” behaviours (Profile 5) on average had 1.42 times the 

number of anxiety consultations from ages two to fourteen compared to children with overall 

high social-emotional functioning (eb = 1.42, p = .02). 

Externalizing conditions: Conduct disorder and ADHD. All covariates (subsidy 

status, gender, ESL status) were statistically significantly associated with the odds of 

experiencing conduct disorder and ADHD. Receiving subsidies was associated with 0.83 times 

the odds of membership to an “always zero class” for conduct disorder and 0.78 times the odds 

“always zero class” membership for ADHD. Male gender was associated with 0.69 times the 

odds of membership to the “always zero class” for conduct disorder and 0.48 times the odds of 

“always zero class” membership for ADHD. Children with ESL status had 1.51 times the odds of 

membership to the “always zero class” for conduct disorder and 2.71 times the odds of “always 

zero class” membership for ADHD. Calculating the inversed odds ratios, children receiving 

subsidies had 1.20 times the odds of conduct disorder and 1.28 times the odds of ADHD, 

whereas boys had 1.45 times the odds of conduct disorder and 2.08 times the odds of ADHD. 

Children with ESL status had 0.66 times the odds of conduct disorder and 0.37 times the odds of 

ADHD. 

Children’s odds of membership to an “always zero class” for conduct disorder decreased 

with each more vulnerable social-emotional profile group compared to Profile 1 (“overall high 

social-emotional functioning”) by a factor of 0.59 times the odds for children in Profile 2, 0.50 

times the odds for Profile 3, 0.31 times the odds for Profile 4, 0.27 times the odds for Profile 5, 

and 0.14 times the odds for Profile 6. Inversed, this corresponded to 1.70 times the odds of 

conduct disorder for children in Profile 2, 2.02 times the odds in Profile 3, 3.28 times the odds 
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for Profile 4, 3.68 times the odds for Profile 5, and 7.30 times the odds of conduct disorder for 

children in Profile 6 who exhibited overall low social-emotional functioning. Similarly, for 

ADHD, children in Profiles 2 to 6 had lower odds of membership to an “always zero class” by a 

factor of 0.77 for children in Profile 2, 0.31 times the odds for Profile 3, 0.21 times the odds for 

Profile 4, 0.16 times the odds for Profile 5, and 0.08 times the odds for Profile 6. Inversed, 

associations ranged from 1.30 times the odds of ADHD for children in Profile 2, 3.19 times the 

odds for Profile 3, 4.74 times the odds for Profile 4, and 6.20 times the odds of ADHD for 

Profile 5. Children with overall low social-emotional functioning in Profile 6 again had the 

greatest vulnerability, with 12.01 times the odds of ADHD compared to children with overall 

high social-emotional functioning in Profile 1. 

Regarding the frequency of medical consultations, receiving subsidies was associated 

with 1.20 times the number of conduct disorder consultations (eb = 1.20, p = .045) and 1.18 times 

the consultations for ADHD (eb = 1.18, p = .034). Male gender was associated with 1.27 times 

the number of consultations for conduct disorder (eb = 1.27, p = .007) but was not associated 

with consultation frequency for ADHD (eb = 1.10, ns). ESL status was associated with 0.60 

times the number of conduct disorder consultations (eb = 0.60, p = .004) and 0.68 times the 

number of ADHD consultations (eb = 0.68, p = .003). Children with “uninhibited-adaptive” 

behaviours (Profile 3) had a higher number of consultations for conduct disorder than children 

with overall high social-emotional functioning (eb = 1.41, p = .004), however this difference was 

not statistically significant for ADHD (eb = 1.19, ns). Children with “inhibited-disengaged” 

behaviours (Profile 4), those with “uninhibited aggressive/hyperactive” behaviours (Profile 5), 

and children with “overall low social-emotional functioning” (Profile 6) had on average a higher 

number of consultations for conduct disorder ranging from 1.62 to 2.14 times the consultation 
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frequency of children in Profile 1. Similarly, children in Profiles 4 to 6 had an increasingly 

higher number of consultations for ADHD, ranging from 1.30 to 1.75 times the consultation 

frequency of children in Profile 1. 

Multiple Conditions. Nearly all covariates were associated with the odds of having two 

or more mental health conditions over the study period. Receiving subsidies and male gender 

were associated with 0.73 and 0.66 times the odds of belonging to the “always zero group” (1.36 

and 1.51 times the odds of multiple conditions, respectively). ESL status was associated with 

2.81 times the odds of belonging to the “always zero group” (0.36 times the odds of multiple 

conditions). Children with “uninhibited-adaptive” behaviours (Profile 3) had 0.45 times the odds 

of membership to the always zero class (2.24 times the odds of multiple conditions). Children 

with “inhibited-disengaged” behaviours (Profile 4) and “uninhibited aggressive/hyperactive” 

behaviours (Profile 5) had 0.25 and 0.21 times the odds of membership to the always zero class 

(3.94 and 4.73 times the odds of multiple conditions, respectively). Children with overall low 

social-emotional functioning (Profile 6) had 0.11 times the odds of membership to the always 

zero class (9.37 times the odds of multiple conditions). For the frequency outcome, receiving 

subsidies was associated with 1.17 times the number of consultations across multiple conditions 

(eb = 1.17, p = .02) and ESL status was associated with 0.65 times the number of consultations 

(eb = 0.65, p < .001). Compared to children with overall high social-emotional functioning 

(Profile 1), children in Profiles 3 to 6 had on average 1.21 to 1.82 times the number of 

consultations across multiple conditions. 

Gender Analysis. The initial ZIP analyses (Table 3.4) showed that child gender was not 

associated with depression or anxiety conditions by age fourteen, but that boys had higher odds 

of conduct disorder, ADHD, and multiple conditions. A gender stratified analysis replicated 
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these results, showing that overall, boys by age fourteen had comparable prevalence of 

depression and anxiety as girls (approximately 5% and 9% prevalence, respectively), but 

approximately twice the prevalence of conduct disorder, ADHD, and multiple conditions (e.g., 

5% girls vs. 14% boys for ADHD). The stratified analysis further investigated how early social-

emotional functioning profiles may be differentially related to mental health outcomes depending 

on child gender (results are presented in Tables 3.5a and 3.5b). Generally, associations were 

consistent with the initial ZIP analyses, however some key differences were observed. 

Internalizing symptoms combined with high social competence (Profile 2: “inhibited-adaptive”) 

was associated with 0.56 times the odds of membership to the “always zero” depression class 

(1.79 times the odds of depression) for boys but not for girls. High internalizing symptoms 

combined with low social competence and low rule-following (Profile 4: “inhibited-disengaged”) 

was associated with higher odds of depression for both boys and girls compared to children in 

Profile 1. However, Profile 4 was only associated with higher odds of anxiety for boys but not 

girls (0.63 times the odds of membership to the “always zero” anxiety class; 1.47 times the odds 

of anxiety). Boys and girls exhibiting social-emotional vulnerabilities in Profiles 3 to 6 both had 

lower odds of membership to an “always zero class” for conduct disorder and ADHD.  

Regarding condition frequency, high aggressive and hyperactive behaviour (Profile 5) 

was associated with a greater number of mental health consultations for anxiety for boys but not 

girls (ebboys= 1.48, p = .04). As well, adaptive internalizing behaviour (Profile 2) was associated 

with fewer ADHD consultations for boys (ebboys = 0.56, p = .005) whereas combined 

internalizing-externalizing behaviours (Profile 6) were associated with statistically significantly 

more ADHD consultations for boys but not girls (ebboys = 1.74, p < .001), although a trend was 

observed for girls in Profile 6 in the same direction. In contrast, minor externalizing but socially 
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adaptive behaviour (Profile 3) was associated with a higher number of conduct disorder visits for 

girls but not boys (ebgirls = 1.85, p < .004). Profile membership was not related to depression 

consultation rates for girls or boys. 
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Table 3.5a. Summary of Zero-Inflated Poisson Results by Mental Health Condition (Boys; N = 9,000) 

  
Depression  

(4.7%) 
Anxiety  
(9.6%) 

Conduct Disorder 
(13.2%) 

ADHD  
(13.7%) 

Multiple Conditions  
(10.9%) 

  B SE eb B SE eb B SE eb B SE eb B SE eb 
Likelihood of Condition 
 Subsidy 0.43 0.15 1.53** 0.16 0.12 1.17 0.20 0.09 1.22* 0.30 0.08 1.34*** 0.38 0.09 1.46*** 
 ESL -0.68 0.25 0.51** -0.29 0.19 0.75 -0.36 0.15 0.70* -1.00 0.14 0.37*** -0.92 0.15 0.40*** 
 LP2 -0.57 0.25 0.56* 0.14 0.17 1.14 -0.45 0.17 0.64** -0.25 0.16 0.78 -0.19 0.17 0.83 
 LP3 -0.45 0.24 0.64 -0.12 0.12 0.88 -0.73 0.10 0.48*** -1.04 0.09 0.36*** -0.77 0.10 0.46*** 
 LP4 -1.02 0.21 0.36*** -0.47 0.14 0.63** -1.19 0.12 0.30*** -1.47 0.11 0.23*** -1.37 0.12 0.26*** 
 LP5 -0.85 0.17 0.43*** -0.36 0.12 0.70** -1.41 0.10 0.24*** -1.83 0.09 0.16*** -1.61 0.10 0.20*** 
 LP6 -0.83 0.24 0.43*** -0.61 0.18 0.54** -2.00 0.13 0.14*** -2.51 0.13 0.08*** -2.28 0.13 0.10*** 

Frequency of Consultations 
 Subsidy -0.10 0.23 0.91 0.25 0.16 1.28 -0.13 0.11 0.88 -0.19 0.09 0.83* -0.17 0.08 0.84* 
 ESL 0.00 0.38 1.00 0.44 0.26 1.55 0.61 0.16 1.83*** 0.52 0.16 1.68** 0.53 0.13 1.70*** 
 LP2 -0.32 0.33 0.72 0.18 0.26 1.19 -0.22 0.21 0.80 -0.58 0.21 0.56** -0.18 0.14 0.83 
 LP3 -0.60 0.34 0.55 -0.11 0.18 0.90 0.23 0.14 1.26 0.15 0.13 1.16 0.11 0.12 1.11 
 LP4 -0.27 0.26 0.76 0.20 0.18 1.22 0.41 0.14 1.51** 0.23 0.14 1.25 0.20 0.12 1.23 
 LP5 0.11 0.25 1.12 0.39 0.19 1.48* 0.71 0.13 2.04*** 0.50 0.13 1.66*** 0.57 0.11 1.76*** 
 LP6 0.09 0.31 1.10 0.15 0.25 1.16 0.76 0.14 2.14*** 0.55 0.14 1.74*** 0.60 0.12 1.81*** 

*p < .05, **p < .01, ***p < .001 

Legend: The dichotomous exponentiated coefficient (eb) can be interpreted as the odds of belonging to the group that always scores 

zero on the outcome compared to the reference (LP1). The continuous eb can be interpreted as the rate change in scores associated 

with each level of the explanatory variable compared to the reference. 

Reference categories: No subsidy; English First Language; Membership to LP1 “Overall high social-emotional functioning” 
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Table 3.5b. Summary of Zero-Inflated Poisson Results by Mental Health Condition (Girls; N = 8,412) 

  
Depression 

(4.8%) 
Anxiety 
(8.4%) 

Conduct Disorder 
(6.9%) 

ADHD 
(5.1%) 

Multiple Conditions 
(5.6%) 

  B SE eb B SE eb B SE eb B SE eb B SE eb 
Likelihood of Condition 
 Subsidy 0.08 0.15 1.09 0.03 0.13 1.03 0.13 0.13 1.14 0.15 0.13 1.16 0.18 0.13 1.19 

 ESL -0.52 0.38 0.59 -0.74 0.20 0.48*** -0.55 0.28 0.58 -0.97 0.23 0.38*** -1.34 0.26 0.26*** 
 LP2 0.11 0.23 1.12 -0.06 0.16 0.94 -0.72 0.29 0.49* -0.32 0.20 0.72 -0.26 0.18 0.77 
 LP3 -0.01 0.18 0.99 -0.22 0.16 0.81 -0.64 0.14 0.53*** -1.45 0.13 0.24*** -0.90 0.13 0.41*** 
 LP4 -0.82 0.23 0.44*** -0.19 0.20 0.83 -1.18 0.18 0.31*** -1.74 0.18 0.17*** -1.38 0.17 0.25*** 
 LP5 -1.00 0.22 0.37*** -0.47 0.19 0.62* -0.95 0.19 0.39*** -1.70 0.18 0.18*** -1.37 0.18 0.26*** 
 LP6 -0.86 0.52 0.42 -0.84 0.38 0.43* -2.12 0.30 0.12*** -2.10 0.32 0.12*** -1.98 0.31 0.14*** 

Frequency of Consultations 
 Subsidy -0.25 0.25 0.78 0.08 0.17 1.08 -0.41 0.18 0.66* -0.09 0.16 0.91 -0.14 0.12 0.87 

 ESL 0.76 0.51 2.13 0.11 0.28 1.11 0.31 0.46 1.36 -0.02 0.22 0.98 0.08 0.21 1.09 
 LP2 0.00 0.36 1.00 0.22 0.28 1.24 -0.56 0.34 0.57 0.32 0.21 1.38 0.18 0.18 1.19 
 LP3 0.27 0.25 1.31 -0.18 0.24 0.83 0.62 0.21 1.85** 0.24 0.16 1.28 0.35 0.12 1.42** 
 LP4 0.03 0.33 1.03 0.46 0.36 1.59 0.67 0.20 1.94** 0.36 0.20 1.43 0.50 0.17 1.65** 
 LP5 -0.08 0.27 0.92 0.19 0.26 1.20 0.54 0.24 1.71* 0.46 0.19 1.58* 0.40 0.17 1.50* 
 LP6 -0.15 0.72 0.86 0.20 0.47 1.23 0.52 0.27 1.69 0.48 0.34 1.61 0.34 0.25 1.40 

*p < .05, **p < .01, ***p < .001 

Legend: The dichotomous exponentiated coefficient (eb) can be interpreted as the odds of belonging to the group that always scores 

zero on the outcome compared to the reference (LP1). The continuous eb can be interpreted as the rate change in scores associated 

with each level of the explanatory variable compared to the reference. 

Reference categories: No subsidy; English First Language; Membership to LP1 “Overall high social-emotional functioning” 
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3.4. Discussion 

This study identified six profiles of children’s early social-emotional functioning, with 

approximately 10% of children exhibiting considerably higher hyperactivity and aggression than 

the population average and approximately 3% exhibiting comorbid internalizing and 

externalizing symptoms at levels up to three standard deviations below the population mean. 

These results were similar to the profile patterns identified in Chapter 2, and are consistent with 

other population-based, person-centered research that has found most children starting school 

exhibit high social-emotional functioning, followed by 7% to 23% exhibiting predominantly 

externalizing symptoms, 5% to 11% exhibiting predominantly internalizing symptoms, and up to 

13% exhibiting both internalizing and externalizing symptoms (Basten et al., 2013; Cannon & 

Weems, 2006; Denham et al., 2012; Janson & Mathiesen, 2008; Mindirila, 2016). Regarding 

mental health conditions, the proportion of children in this cohort accessing services for a mental 

health condition by age fourteen was also similar to previous prevalence estimates involving 

children ages five to seventeen estimating 2% to 5% prevalence for depression, 2% to 10% 

anxiety, 2% to 6% conduct disorder, and 2% to 9% ADHD (Costello, Egger, & Angold, 2005; 

Merikangas et al., 2009). Both the composition of the latent profile groups and their association 

with mental health problems were related to sociodemographic factors, with boys, children from 

lower income households, and children speaking English as a first language over-represented in 

more vulnerable social-emotional functioning profiles in early childhood and having higher odds 

of a mental health condition by early adolescence.  

As hypothesized, children exhibiting worse social-emotional functioning at school entry 

had higher odds of a mental health condition by age fourteen after adjusting for child gender, 

household subsidy status, and ESL status. Consistent with past studies, a homotypic pattern was 
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observed to the extent that children in Profile 4 (“inhibited-disengaged”) had statistically 

significantly higher odds of depression and anxiety by early adolescence, and children in Profiles 

5 and 6, characterized by higher externalizing symptoms (aggression, hyperactivity), had 

significantly higher odds of conduct disorder and ADHD (Broeren et al., 2013; Fichter et al., 

2009; Kjeldsen et al., 2014; Korczak & Goldstein, 2009; Korhonen et al., 2014; Luby et al., 

2014; Reef et al., 2011). However, homotypic continuity (in terms of higher odds of an 

internalizing condition) was not observed for children in Profile 2 (“inhibited-adaptive”) who 

exhibited similarly high internalizing at school entry to children in Profile 4 (i.e., low readiness 

to explore and elevated anxious symptoms) but also showed high social competence and rule-

following and low aggression/hyperactivity. On the one hand, this result could have practical 

implications for intervention design, as it suggests that having social skills (and thus boosting 

social skills) might be an important asset for buffering against later mental health problems, for 

example through peer acceptance and social support (Guhn, Schonert-Reichl, Gadermann, 

Hymel, & Hertzman, 2013; Masten & Tellegen, 2012; Stice et al., 2010). On the other hand, this 

result could also indicate that children who suffer from internalizing symptoms but still function 

well socially (and academically) get overlooked for identification and treatment. In general, it 

has been estimated that only a third of adolescents experiencing the highest 1% anxiety and 

depressive symptoms seek professional treatment (Zachrisson et al., 2006) and that children who 

internalize but perform well in the classroom are less likely to receive school-based mental 

health services than children who externalize and perform poorly (Bradshaw, Buckley, & 

Ialongo, 2008). 

Overall, the current analyses more strongly supported a heterotypic pattern, whereby 

children who exhibited any relative vulnerability in internalizing or externalizing symptoms 
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compared to the children in Profile 1 (“overall high social-emotional functioning”) had 

statistically significantly higher odds of conduct disorder and ADHD by early adolescence, as 

well as depression and anxiety to a lesser extent. Children with co-occurring early childhood 

vulnerabilities at school entry such as low social competence, low readiness to explore, and high 

anxious/hyperactive behaviour (Profile 4), low social competence/respectfulness and high 

aggression/hyperactivity (Profile 5), and high vulnerabilities across all internalizing and 

externalizing symptoms (Profile 6) had the highest odds of a mental health condition, with 

magnitudes ranging from 1.5 to 12.0 times the odds of children without early social-emotional 

vulnerabilities. Interestingly, among these three profiles, the profile group with the highest 

internalizing symptoms (Profile 4: “inhibited-disengaged”) did not predict the highest odds of an 

anxiety diagnosis. Rather, it was the profile group characterized by anxious behaviour combined 

with low social competence, high aggression and hyperactivity (Profile 6) that best predicted the 

dichotomous anxiety outcome. Children with the three most vulnerable social-emotional profiles 

(Profiles 4 to 6) also had the highest odds of multiple conditions, with up to 9.4 times the odds of 

children without early vulnerabilities.  

The observation that early social-emotional patterns predicted different (heterotypic) 

mental health conditions is consistent with past studies showing progressions from one condition 

to the next, for example, from preschool conduct problems to school-age depression (Luby et al., 

2014; Whalen et al., 2016) or childhood ADHD symptoms to adult anxiety (Shevlin et al., 2017; 

Wichstrøm et al., 2017). Again, possible explanations may be shared genetic or environmental 

etiology of mental health conditions (Danforth et al., 2016; Fanti & Henrich, 2010; Lee & 

Bukowski, 2012; Mathiesen et al., 2009; Waszczuk et al., 2016) or more direct symptom 

progressions or causal pathways (Burke et al., 2010; Meinzer et al., 2014; Patterson & Capaldi, 
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1990; Sibley et al., 2014). A direction for future research is to continue to tease apart the 

mechanisms that contribute to shared mental health symptoms in childhood, with the goal of 

identifying where progressions from early subclinical symptoms to qualified mental health 

disorders can be interrupted or shifted to less severe conditions.  

 Early childhood social-emotional profiles were not as strongly associated with the 

frequency of mental health consultations, but still showed a consistent pattern whereby children 

with incrementally higher initial vulnerabilities (Profiles 3 to 6) showed an increasingly higher 

number of consultations for conduct disorder, ADHD, and multiple conditions. In contrast, 

membership to Profile 2 (“inhibited-adaptive”) was not associated with increased frequency of 

consultations for any mental health condition. Children with relatively low inhibition but high 

aggressive/hyperactive behaviours (Profile 5) had the highest rates of consultations for anxiety. 

In contrast, none of the six profile patterns were associated with rates of depression 

consultations. This may be attributable to the comparatively late age of onset for depressive 

disorders, which has a lifetime median onset age of 30 years (Kessler et al., 2005). Another 

explanation, relevant to all mental health disorders in this study, is that public health data may 

not capture all professional consultations for a given disorder, particularly if parents/caregivers 

do not connect their children to services or seek private specialists for their children after an 

initial consultation with a general practitioner. More is discussed on this topic under the study 

limitations.  

Observed gender differences were consistent with past research in that boys were over-

represented in the profiles characterized by higher externalizing behaviours (Sciutto et al., 2004). 

When gender was included in the ZIP model, boys had comparable odds of depression and 

anxiety diagnoses as girls, but at least twice the odds of conduct disorder, ADHD and multiple 
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conditions. Furthermore, stratified comparisons showed that both boys and girls exhibiting high 

externalizing behaviours (Profiles 5 and 6) had similar odds of conduct disorder and ADHD, in 

contrast to other studies that suggest boys may be over-diagnosed based on similar symptoms 

(Bruchmüller et al., 2012). That said, internalizing behaviours were more likely to result in a 

depression (Profile 2) or anxiety (Profile 4) consultation for boys than for girls. Moreover, the 

benefit of using person-centered analysis was that it distinguished two internalizing profile 

groups; Profiles 2 and 4 shared similar levels of behaviour inhibition and anxious symptoms, yet 

Profile 4 (over-represented by boys) showed additional low social competence and high 

hyperactivity. These results therefore suggest that boys may exhibit different internalizing 

symptoms than girls which may require different observational methods and interventions. 

3.4.1. Strengths and limitations 

 A primary strength of this study was the use of a comprehensive population dataset to 

investigate prospective longitudinal patterns of children’s social-emotional development from 

age two to fourteen. As discussed by Jutte, Roos, & Brownell (2011), linked administrative 

datasets are valuable resources for researchers, particularly for the purpose of investigating low 

prevalence or multiple outcomes across a significant length of follow-up time. EDI data were 

also collected for the entire population of public school Kindergarten children in BC, thus 

allowing a unique opportunity to investigate patterns among population subgroups without the 

problems of under-representing families at either end of the socioeconomic spectrum (a 

limitation which can sometimes result from the use of stratified or cluster sampling techniques; 

Jutte et al., 2011). That said, the EDI cohort may have under-represented children from very high 

income families, as these families are more likely to enroll their children in private schools 

(Frenette & Chan, 2015).  
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In the ZIP analysis, the analytic sample was restricted to children who were continuously 

enrolled in BC their entire 14 years and were covered by provincial health insurance full-time; 

thus, all children had approximately equal length of follow-up and equal chance of a recorded 

mental health condition within the study period. An exception was that the frequency of 

conditions could have included consultations after age fourteen for a small proportion of children 

who turned fifteen by the end of the study period and whose first onset of the condition occurred 

before age fifteen. Post-hoc analyses showed this affected fewer than 3% of consultations for any 

condition (with depression affected the most). Consultations with health professionals including 

general practitioners, nurses, and health care providers at walk-in clinics are free of cost in BC 

and Canada, theoretically enabling the equal access of health services for all children, regardless 

of household income. That said, research suggests that these services are underutilized by 

families who have lower income and are new to Canada, often due to access issues, time 

availability, and language barriers (Lasser et al., 2006). Thus, the MSP data may have under-

represented children from low income families and families who spoke English as a Second 

Language. However, because household income and ESL status were significantly associated 

with mental health conditions, under-representation would have only attenuated the associations 

observed in this study.  

Similarly, the use of public health insurance data for measuring mental health outcomes 

likely underestimated the number of mental health conditions present across the whole 

population. Studies suggest that only 30% of children with mental health concerns are connected 

to appropriate services (Zachrisson et al., 2006). Again, this may reflect a failure of adult duty-

bearers to recognize mental health problems in young people and connect them to care 

(Pescosolido et al., 2008), as well as hesitance among young people themselves to seek help due 



 

 84 

to a similar lack of symptom recognition or fear of stigma and social exclusion (Chandra & 

Minkovitz, 2006; Mukolo et al., 2010). Furthermore, not all children who connect with services 

access these through the public system. Within BC, public services including family physicians 

and walk-in clinics are the first point of contact for most children and families, and many mental 

health professionals including pediatricians, psychiatrists and psychologists are also covered by 

public health insurance (BC Ministry of Health, 2016). However, although generally a referral is 

required from a general practitioner to access specialized (potentially privatized) services 

(Dunlop, Coyte, & Mcisaac, 2000), the data used in this study would exclude mental health 

consultations with private BC health care professionals not covered by MSP (an estimated 12% 

to 20% of services; Canadian Institute for Health Information [CIHI], 2007; PopulationData BC, 

2017). Seeking specialized care after an initial referral may have therefore again underestimated 

the frequency of consultations observed in the current dataset, however other research finds that 

most children and families access public services, particularly families with lower incomes 

(Dunlop et al., 2000; Zachrisson et al., 2006). 

Finally, although the calculation of mental health outcomes based on billing codes has 

been found to be congruent with self-reported and diagnostic rates (Byrne, Regan, & Howard, 

2005; Donnell et al., 2016), it is possible that some conditions were misclassified, particularly 

because of the difficulty of distinguishing mental health disorders at this age. Conditions that 

were recorded before age two were excluded to account for this potential misclassification, as 

other research has used this age as a cut-off for preschool diagnostic measures (Egger et al., 

2006; Wichstrøm & Berg-Nielsen, 2014). The current study also counted a single recorded 

consultation as evidence of a mental health condition. Although there is precedent for this in past 

research (Brownell & Yogendran, 2001; Kingston, Heaman, Brownell, & Ekuma, 2015; 
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Zachrisson et al., 2006), more strict criteria would require at least two consultations, evidence of 

medication, or a diagnosis by a mental health specialist. Use of less strict criteria may have 

resulted in increased false positives for mental health conditions, potentially biasing associations 

with EDI profile membership towards the null hypothesis. Similarly, because MSP records were 

only available in the linked dataset until early adolescence, these results underestimate the 

prevalence of lifetime mental health disorders (particularly depression), again reducing the 

ability to detect a true association. Future research should continue to investigate these patterns 

with extended follow-up time into adulthood.  

3.4.2. Implications and future directions 

 Traditionally, early mental health indicators have been difficult to identify and 

distinguish, undermining efforts for early detection and intervention (McGorry & Goldstone, 

2011; Rettew, 2010; Wright, Jorm, Harris, & McGorry, 2007). Examining childhood social-

emotional functioning form a person-centered perspective identified substantial overlap in early 

behaviour indicators, as found in past research (Jarrett & Ollendick, 2008; Rettew, 2010; Sterba 

et al., 2007). Furthermore, using these profiles to predict early onset mental health problems 

further detected subtle differences in the combinations of early subclinical symptoms that were 

more strongly associated with depression, anxiety, conduct disorder, and ADHD by early 

adolescence. Notably, the inclusion of social competence measures in this investigation 

identified that children with higher social competence were generally less likely to be identified 

for a mental health condition by early adolescence, even when they exhibited high internalizing 

symptoms. Children with externalizing symptoms and low social competence were more likely 

to be identified for an internalizing or externalizing condition. 
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Furthermore, this study demonstrates how routinely-collected early childhood data can be 

utilized to monitor population patterns in child mental health development to inform effective 

interventions. As discussed by McGorry et al. (2014), identifying and targeting modifiable 

factors before mental health conditions become fully developed is a key goal for future research 

in this area. Within the current study, results support the notion that targeting high impact social-

emotional symptoms such as high aggression or low social competence may have overlapping 

benefits for reducing future externalizing disorders as well as internalizing disorders (Wichstrøm 

et al., 2017). For example, several evidence-based programs supporting children’s social-

emotional skills are well documented in the literature (Durlak et al., 2011; Greenberg & 

Abenavoli, 2017; Greenberg, Domitrovich, Weissberg, & Durlak, 2017). As such, exploring the 

mechanisms of symptom progression from early social-emotional indicators to adolescent mental 

health is an important future research direction, both in the context of addressing future mental 

health problems as well as promoting positive mental health. In the current dissertation, a third 

and final study was conducted to investigate how early childhood social-emotional profiles 

would be related to later subjective well-being outcomes, and how children’s perceived 

connectedness with peers and adults might alter these developmental patterns. Furthermore, 

given the limitations of assessing mental health outcomes based on MSP data, it was also of 

interest to explore how early social-emotional functioning may be associated with children’s 

mental health, from children’s own perspectives. 
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Chapter 4: Associations between Children’s Social-Emotional Functioning 

Profiles at School Entry and Future Social Connectedness and Subjective 

Well-Being in Middle Childhood 

 

4.1. Introduction 

Subjective well-being is an important component of mental health that has increasingly 

become a focus of research and policy (Barry, 2009; Hone, Jarden, Schofield, & Duncan, 2014; 

Keyes, 2009; Seligman & Csikszentmihalyi, 2000). Distinct from psychopathology, subjective 

well-being has been defined as individuals’ cognitive and emotional evaluations of their lives 

(Gillham et al., 2011). Cognitive evaluations refer to judgments about one’s life including life 

satisfaction; emotional evaluations, meanwhile, refer to the balance of pleasant emotions 

(happiness, enjoyment) over unpleasant emotions (sadness, worry; Diener, Suh, & Oishi, 1997; 

Gillham et al., 2011). Although subjective well-being is correlated with mental health problems, 

previous studies have identified that 7% to 13% of school-age children self-report low well-

being even in the absence of mental health problems, and that 9% to 13% of children report 

concurrent mental health problems and high well-being (Antaramian, Huebner, Hills, & Valois, 

2010; Greenspoon & Saklofske, 2001; Lyons, Huebner, Hills, & Shinkareva, 2012; Suldo & 

Shaffer, 2008). This evidence has generated support for a “dual-factor model” of mental health, 

proposing that mental health and mental illness are not opposite ends of the same spectrum, but 

better understood as two related, but separate, factors (Greenspoon & Saklofske, 2001). To this 

end, research in this area has sought to understand not only how mental health problems can be 

avoided, but how subjective well-being can be promoted.  
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4.1.1. Measurement of childhood subjective well-being 

Subjective well-being is a multidimensional construct that has been investigated through 

a number of different lenses (positive psychology, mental health promotion) across multiple 

contexts and cultures (Diener et al., 2017; Keyes, 2009; Rose et al., 2017; Seligman & 

Csikszentmihalyi, 2000). Different indicators have been used to assess well-being, including 

individual traits and interpersonal skills as well as measures of civic engagement (Seligman & 

Csikszentmihalyi, 2000). However, consistent across these measures are the inclusion of both 

“feeling and functioning” components (Rose et al., 2017) and a focus on subjective experiences 

(Seligman & Csikszentmihalyi, 2000). In the present study, subjective well-being was measured 

using the Middle Years Development Instrument (MDI), a comprehensive population health 

monitoring survey designed specifically for children (Schonert-Reichl et al., 2013; Thomson et 

al., 2017). Integrating perspectives from the fields of social and emotional learning, resilience, 

and positive youth development (Luthar, 2006; Masten & Coatsworth, 1998; Masten & Motti-

Stefanidi, 2009; Scales, Benson, & Mannes, 2006; Weissberg, Payton, O'Brien, & Munro, 2007), 

the purpose of the MDI is to better understand how contextual factors (including relationships 

with adults and peers) are related to measures of children’s self-reported well-being (life 

satisfaction, self-concept, optimism, and emotional affect) as well as physical health and 

academic achievement (Gadermann et al., 2015; Guhn et al., 2012, 2016, 2013; Oberle, 

Schonert-Reichl, Guhn, Zumbo, & Hertzman, 2014). As recommended by Diener et al. (2017), 

cognitive and emotional components of childhood well-being (e.g., life satisfaction vs affect) are 

measured separately to account for the observation that while related, these components are 

predicted by different factors and, in turn, predict different outcomes.  
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Life satisfaction. Life satisfaction has been associated with several advantageous 

outcomes over the life course including better health, professional success, and relationship 

satisfaction, making it a widely studied construct in adulthood (Diener et al., 2017). To optimize 

generalizability, life satisfaction measures often ask individuals to make global judgments about 

their lives rather than reflect on specific experiences (e.g., “the conditions of my life are 

excellent”; Suldo, Huebner, Freidrich, & Gilman, 2009). The global nature of the questions 

furthermore adjusts for the different values individuals attribute to various aspects of their lives, 

such as professional success, wealth, health, and family (Suldo et al., 2009). Relatively fewer 

studies have examined life satisfaction during childhood and adolescence, in part because of the 

perceived measurement challenges of asking children to reflect on their lives in a manner 

consistent with current theories of life satisfaction (Rose et al., 2017). However, in recent years, 

several life satisfaction and subjective well-being measures have been developed and validated 

specifically for younger participants to address this limitation (Copeland et al., 2017; 

Gadermann, Schonert-Reichl, & Zumbo, 2010; Kern, Benson, Steinberg, & Steinberg, 2016; 

Keyes, 2009; Ravens-Sieberer et al., 2014; Schonert-Reichl et al., 2013). These measures address 

the same constructs, but pose questions in child-friendly language (e.g., “the things in my life are 

excellent”; Gadermann, Guhn, & Zumbo, 2011; Gadermann et al., 2010). In addition to 

demonstrating children’s comprehension of life satisfaction questions and ability to respond 

validly, this research is also fulfilling a growing interest in empowering children to share their 

thoughts and feelings, and be listened to by the adults around them (Gadermann et al., 2015; 

Ravens-Sieberer et al., 2014; Schonert-Reichl et al., 2013; Thomson et al., 2017). Life 

satisfaction research with children and adolescents identifies several health and life course 

benefits similar to those observed with adults, including better relationships with adults and 
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peers, increased school engagement, higher academic achievement, and better perceived mental 

and physical health (Antaramian et al., 2010; Gadermann et al., 2015; Suldo & Shaffer, 2008).  

Emotional well-being. The components and outcomes of the emotional dimension of 

subjective well-being have also been widely investigated. In childhood and adolescence, 

emotional well-being has been measured by hedonic components, such as the frequency of 

positive feelings (happiness, pride) as well as negative feelings (sadness, worry, anger; Diener et 

al., 2017; Keyes, 2009; Rose et al., 2017). Eudaimonic components, in comparison, refer to 

elements of psychological and social functioning (such as self-acceptance, sense of purpose, 

social integration) that contribute to emotional states (Keyes, 2009; Rose et al., 2017). These 

psychologically-oriented characteristics in childhood have included self-efficacy (belief in 

oneself, confidence in one’s social skills and academic abilities), perceived control over events in 

one’s life (internal locus of control), and positive expectations about the future (Keyes, 2009; 

Rose et al., 2017; Suldo et al., 2009).  

In the current study, two eudaimonic measures of well-being that were of interest were 

children’s optimism and self-concept. Generally, optimism is defined as a dispositional tendency 

to expect that good things will happen, as opposed to hope which is situation-specific (Gillham 

& Reivich, 2004). Like life satisfaction, optimism has been associated with several life course 

benefits, including better social relationships, health, and emotional well-being (Gillham et al., 

2011; Oberle, Schonert-Reichl, & Thomson, 2010; Rasmussen, Scheier, & Greenhouse, 2009). 

Similarly, self-concept refers to children’s beliefs about themselves (Marsh & Hocevar, 1985). 

Self-concept can vary across contexts (e.g., children may have positive beliefs about their 

academic ability, but negative beliefs about their physical ability); however, this study explored 

children’s general self-concept as a higher order factor that underlies all other beliefs about 
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oneself (Marsh, 1995; Marsh & Hocevar, 1985). A positive and unified self-concept, in turn, has 

been associated with better psychological adjustment, life satisfaction, and positive affect 

(Campbell, Assanand, & Di Paula, 2003; McCullough, Huebner, & Laughlin, 2000).  

Finally, two hedonic measures of negative affect – sadness and worries – were also 

investigated to measure children’s subjective well-being holistically. Negative affect can be 

influenced by negative life experiences, conflict, and perceptions of problems, and is indicative 

of overall lower well-being (Diener et al., 2017; McCullough et al., 2000). Importantly, although 

negative affect is often a component of mental health conditions, the two are not perfectly 

correlated. Nuances have been observed in subjective well-being studies, finding that 13% of 

children without mental health conditions reported high life satisfaction and frequent positive 

affect, but also reported frequent negative affect (Suldo & Shaffer, 2008). In other studies, 

negative affect and internalizing behaviours have been highly correlated, but only moderate 

associations have been found between negative affect and externalizing behaviours (Antaramian 

et al., 2010). Still, interventions that address childhood negative affect may have potential to 

improve both well-being and mental health outcomes, making this an important area to explore.  

4.1.2. Social-emotional functioning, well-being, and the role of social connectedness 

In light of the complex associations between mental health problems and well-being, an 

important area of investigation is identifying the mechanisms that contribute to some children 

developing higher subjective well-being than others. Evidence from longitudinal studies finds 

that early childhood social-emotional patterns remain relatively stable over time, particularly for 

children who experience overall high social-emotional functioning, as well as for children who 

experience several concurrent social-emotional problems, including internalizing and 

externalizing tendencies (Fanti & Henrich, 2010; Hill et al., 2006; Korhonen et al., 2014; Sterba 
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et al., 2007; Van den Akker et al., 2013; Weeks et al., 2014; Wiggins et al., 2015). Indeed, results 

of the study described in Chapter 3 found that children’s early social-emotional profiles at school 

entry predicted their likelihood of mental health conditions up to 10 years later. Hypothesized 

mechanisms to explain this continuity included genetic heritability and factors within children’s 

social and structural environments (including infant-caregiver attachment patterns), which 

interact to shape children’s development (Danforth et al., 2016; Kan et al., 2013; Nivard et al., 

2015; Roberson-Nay et al., 2015; Savage et al., 2015; Sroufe, 2005; Waszczuk et al., 2016). 

However, given the evidence suggesting mental health problems and subjective well-being are 

distinct constructs (Antaramian et al., 2010; Greenspoon & Saklofske, 2001; Lyons et al., 2012; 

Suldo & Shaffer, 2008), the degree to which early childhood social-emotional functioning might 

predict children’s future subjective well-being remained unclear. 

Consistently across existing studies, the presence of positive social relationships has been 

found to be one of the strongest predictors of subjective well-being, both concurrently and over 

time (Diener et al., 2017; Diener & Seligman, 2002; Gadermann et al., 2015; Gillham et al., 

2011; Guhn et al., 2013; Lyons et al., 2012; Olsson, McGee, Nada-Raja, & Williams, 2013; 

Rueger, Malecki, Pyun, Aycock, & Coyle, 2016). For example, in several studies comparing 

children’s well-being and psychopathology, children who reported more positive relationships 

and social support from peers and adults also reported high well-being, even when they had high 

psychopathology (Greenspoon & Saklofske, 2001; Lyons et al., 2012; Suldo & Shaffer, 2008). 

Lyons et al. (2012) additionally demonstrated that children with psychopathologies who 

experienced low subjective well-being reported significantly lower perceived parental support 

than children with psychopathologies and high well-being. A recent meta-analysis examining the 

associations between perceived social support and depression also found that supportive 
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relationships were instrumental in protecting against sadness, both by buffering against stress 

from adverse life events and by generally improving overall well-being (Rueger et al., 2016). 

Similarly, high connectedness to peers and adults has been found to predict higher well-being 

and life satisfaction (Gilman & Huebner, 2006; Guhn et al., 2013), with perceived connectedness 

even mediating associations between family socioeconomic status and children’s self-reported 

satisfaction with life (Gadermann et al., 2015). Other research that has examined children’s well-

being over a period of 32 years also implicates childhood and adolescent social connectedness as 

the strongest pathway to well-being in adulthood (Olsson et al., 2013).  

 Importantly, research has also identified that while social relationships influence 

subjective well-being, subjective well-being influences one’s motivation to seek and maintain 

social connectedness (Whelan & Zelenski, 2012). The cyclical nature of feeling good, being 

social and approachable, developing positive relationships, and feeling good because of those 

relationships, also implies that children with initial low well-being and social difficulties may 

continuously miss opportunities for enhanced well-being. As Gillham et al. (2011) describe, 

children’s social skills predicted higher well-being in adolescence, primarily through building 

connections to other people. In summary, subjective well-being appears to be highly influenced 

by social connectedness, and children’s early social and emotional capacities may also influence 

children’s opportunities to build and maintain these relationships. The current study sought to 

explore whether social connectedness mediates the association between children’s early social-

emotional functioning profiles and their well-being in middle childhood.  

4.1.3. Objectives and hypotheses 

The objectives of the current study were (1) to identify latent profiles of early social-

emotional functioning among children at Kindergarten school entry; (2) to examine how early 
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profile patterns of children’s social-emotional functioning predict their subjective well-being in 

middle childhood; and (3) to determine the extent to which perceived connectedness to adults 

and peers mediate these associations. Based on the literature, it was hypothesized that distinct 

profiles of social-emotional functioning would be identifiable at school entry, that children with 

more social-emotional vulnerabilities at school entry would report lower subjective well-being in 

Grade 4, and that lower perceived connectedness to adults and peers would contribute to 

explaining these associations.  

4.2. Methods 

4.2.1. Data source 

 Analyses were conducted using a comprehensive population dataset linking children’s 

teacher-rated social-emotional indicators at Kindergarten school entry (Time 1) to their self-

reported well-being in Grade 4 (Time 2). Time 1 (Kindergarten) data were collected using the 

Early Development Instrument (EDI; Janus & Offord, 2007), administered across three waves of 

data collection between 2007 and 2012 (Waves 3 to 5; N = 127,647). Time 2 (Grade 4) data were 

collected using the Middle Years Development Instrument (MDI; Schonert-Reichl et al., 2013) 

exactly four years later (MDI data collection 2011 to 2016). A total of 17,310 children (13.6% of 

those with EDI data) had linkable records from Kindergarten to Grade 4, based on the timing of 

MDI survey administration within each school district (i.e., whether or not MDI data collection 

occurred exactly four years after EDI data collection) as well as migration of children and 

families to and from BC. Previous research indicates that compared to children included in the 

linked dataset, children not included in the linked EDI-MDI sample (i.e., who have had data at 

one time point but not both) do not differ on gender or age, but are more likely to speak English 

as a second language (for those with only MDI data) and have generally higher vulnerability 
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scores at school entry (for those with only EDI data; Guhn et al., 2016). Data linkage was 

completed at Population Data BC using a combination of identifiers (Personal Education 

Number, child date of birth, gender). From this linked data source, a further 129 children (1%) 

were excluded from data analyses for missing data on all eight explanatory variables, resulting in 

a final analytic sample of 17,181 children.  

4.2.2. Measures 

Explanatory variables. Time 1 (Kindergarten) social-emotional functioning was 

assessed using the eight social and emotional subscales of the EDI (Janus & Offord, 2007): 

Overall Social Competence (5 items); Responsibility and Respect (8 items); Approaches to 

Learning (9 items); Readiness to Explore (4 items); Prosocial and Helping Behaviour (8 

items); Anxious and Fearful Behaviour (8 items); Aggressive Behaviour (7 items); Hyperactive 

and Inattentive Behaviour (7 items). Example items, means, and standard deviations, and 

ordinal alphas (for skewed data, Gadermann et al., 2012) are provided in Table 4.1. All subscale 

items are provided in Appendix A. Teachers rated children’s behaviour currently or within the 

last six months using one of four response options: “Never or not true” (0); “Sometimes or 

somewhat true” (5); “Often or very true” (10); or “Don’t know” (coded as missing). Scores for 

each item were summed and divided by the number of items in the subscale to derive a subscale 

mean. Negatively worded items such as, “is upset when left by parent/guardian” were reverse-

coded so that higher scores indicated better social-emotional functioning.  

Outcome variables. Time 2 (Grade 4) subjective well-being was measured using five 

scales of the MDI (Schonert-Reichl et al., 2013): Satisfaction with Life (5 items); Optimism (3 

items); Self-concept (3 items); Sadness (3 items); and Worries (3 items). The MDI is a validated 

self-report survey that measures children’s well-being as well as contextual factors pertaining to 
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their home, school, and neighbourhood environments (Schonert-Reichl et al., 2013). The MDI 

well-being scales bring together several previously validated measures for school-aged children. 

Children’s life satisfaction was measured using the Satisfaction with Life Scale adapted for 

Children (SWLS-C; Gadermann et al., 2011, 2010) adapted from the original Satisfaction with 

Life Scale developed for adults (Diener, Emmons, Larsen, & Griffin, 1985). Children’s optimism 

was assessed using the Optimism Resiliency Inventory Subscale (Noam & Goldstein, 1998). Self-

concept was assessed using Marsh’s Self-Description Questionnaire (Marsh, 1988). Sadness and 

worries were assessed using items from the Seattle Personality Questionnaire for Young School-

Age Children (Kusche, Greenberg, & Beilke, 1998). Example items, means, standard deviations, 

and ordinal alphas (Gadermann et al., 2012) are provided in Table 4.1, and a list of all items are 

provided in Appendix A. Across the well-being scales, children self-reported how much they 

agreed or disagreed with statements such as, “I have more good times than bad times” 

(Optimism) or “I feel that I do things wrong a lot” (Sadness). Items were rated from 1 (Disagree 

a lot) to 5 (Agree a lot), and were summed and averaged to derive scale means. Because of the 

small number of items for most MDI scales (three items), a mean score was only calculated if 

children had responded to every item within the scale. 

Mediating variables. Potential mediators included two social connectedness scales 

previously investigated in another study of childhood well-being (Guhn et al., 2012). Adult 

Connectedness (9 items) assessed children’s perceived connectedness to adults in their home, 

school, and community, and Peer Connectedness (6 items) assessed their perceived peer 

belonging and friendship intimacy (scale psychometric properties can be found in Table 4.1, and 

the full list of items in Appendix A). Originating from the California Healthy Kids Survey 

(Constantine & Benard, 2001), the Adult Connectedness items ask children to rate how true 



 

 97 

statements were to them, such as “In my home, there is a parent or another adult who I can talk 

to about my problems.” The rating scale ranged from 1 (Not at all true) to 4 (Very true). On Peer 

Connectedness items, children rated how much they agreed with such statements as, “I feel part 

of a group of friends that do things together.” These scores were rated from 1 (Disagree a lot) to 

5 (Agree a lot). Scores were summed and averaged to create a mean score for each scale. 

Sociodemographic variables. Child gender and English as a Second Language (ESL) 

status were included as covariates due to their developmental relevance. Child gender (‘boy’ or 

‘girl’) and ESL status (ESL or not ESL) were reported by teachers on the EDI and cross-

validated with BC Ministry of Education records. Only these two gender options were available 

at the time of data collection. The subsidy status (income) variable used in Chapters 2 and 3 was 

not available in this dataset.  
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Table 4.1. Means, Distributions, and Internal Consistency for All Variables 

Subscale Example items Unstandardized Mean 

(Standard Deviation) 

Ordinal 

Alpha 

 

Explanatory Variables (EDI; Kindergarten) 

Overall social competence Gets along with peers 7.48 (2.46) 0.93 
 

Responsibility and respect Follows rules, respects others 8.43 (2.12) 0.97 

Approaches to learning Completes work on time 7.98 (2.22) 0.96 

Readiness to explore Eager to play a new game 8.88 (1.89) 0.94 

Prosocial and helping  Offers to help others 5.16 (3.04) 0.97 

Anxious and fearful Nervous, cries a lot 8.75 (1.68) 0.91 

Aggressive behaviour Temper tantrums, fights 9.19 (1.52) 0.94 

Hyperactive and inattentive Distractible, impulsive 8.21 (2.46) 0.97 
 

Outcome Variables (MDI; Grade 4) 

Satisfaction with Life I am happy with my life 4.12 (0.83) 0.86 

Optimism I start most days thinking I 

will have a good day 

4.09 (0.84) 0.73 

Self-concept In general, I like being the 

way I am 

4.46 (0.69) 0.79 

Sadness I feel upset about things 2.53 (1.04) 0.75 

Worries I worry a lot that other people 

might not like me 

3.00 (1.28) 0.87 

Mediator Variables (MDI; Grade 4) 

Adult connectedness At my home there is an adult 

who really cares about me. 

3.25 (0.58) 0.87 

Peer connectedness When I am with other kids 

my age, I feel I belong. 

4.22 (0.80) 0.86 

Legend: Explanatory (EDI/Kindergarten) variables range from 0-10 with higher scores indicating 

better social-emotional health. Outcome (MDI/Grade 4) variables range from 1 to 5 with higher 

scores indicating higher agreement with subscale statements. Higher connectedness scores 

indicate greater connectedness to adults (rated from 1 to 4) and peers (rated from 1 to 5). 
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4.2.3. Analyses 

Analyses were conducted in three steps. First, Latent Profile Analysis (LPA) was 

performed with the EDI social-emotional subscales to fit a series of social-emotional functioning 

profiles as conducted in Chapters 2 and 3. For a review of this method and fit indices, please see 

Chapter 2, p. 29. Second, five separate multiple linear regression models were produced to assess 

the associations between children’s membership to Kindergarten social-emotional profiles 

derived in step 1, and the five outcomes of children’s self-reported well-being reported in Grade 

4, with each analysis controlling for child gender and Kindergarten ESL status. Regression was 

conducted in MPlus version 7 (Muthen & Muthen, 2017b). Because the explanatory variable 

contained ordered profiles that appeared to represent increasing vulnerability, dummy coding 

was used to compare each more vulnerable social-emotional profile group to the group with the 

highest social-emotional functioning at school entry (i.e., the reference group). Thus, regression 

coefficients indicate the differences in Grade 4 well-being scores associated with different 

patterns (i.e., profiles) of social-emotional vulnerabilities experienced by children at school 

entry, compared to children with overall high social-emotional functioning (Profile 1).  

In the third and final step, adult and peer connectedness were tested as mediators of any 

observed associations between Kindergarten social-emotional functioning and Grade 4 

subjective well-being outcomes. Using the latent profiles as grouping variables, regression 

models were conducted to compare coefficients of children’s social-emotional profiles on Grade 

4 well-being outcomes with and without the mediator variables. Figure 4.1 presents a conceptual 

path model demonstrating the hypothesized pathways between children’s latent profile groups 

(dummy codes of latent profiles 2 through 7), adult connectedness in Grade 4 (mediator), and 

Grade 4 life satisfaction (outcome), controlling for child gender and ESL status. Mediation was 



 

 100 

assessed in MPlus using 95% Confidence Intervals (CI; 5000 bootstrap resamples) to calculate 

the statistical significance of specific indirect effects of the mediation pathway (ab) for each level 

of the explanatory variable (X) on the outcome (Y) through the mediator (M) (Hayes & Preacher, 

2014; Hayes & Rockwood, 2017). With a categorical explanatory variable, Hayes and Preacher 

(2014) refer to these paths as the relative direct effects (c’) of X à Y, controlling for the 

mediator (M). Syntax for calculating the relative total, direct, and indirect effects using MPlus 

are provided by Hayes and Preacher (2014).  
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Figure 4.1. Conceptual path model showing mediation from EDI Latent Profiles (LP2_d to 
LP7_d; X) to Grade 4 Life Satisfaction (Y), through Grade 4 Adult Connectedness (M), 
controlling for child gender (gend) and ESL status (esl). Blue lines (c’) represent the association 
between X and Y after controlling for M. Dashed lines represent statistically non-significant 
associations. In this conceptual example, the association between LP4 and life satisfaction 
becomes statistically non-significant controlling for adult connectedness.  
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4.3. Results 

4.3.1. Study population 

 The study population included 17,181 children with data collected at both Time 1 

(Kindergarten) and Time 2 (Grade 4). At Time 1, children had an average age of 5.65 years 

(range = 4.86 to 7.43 years, SD = .30). At Time 2, children had an average age of 9.24 years 

(range = 7.93 to 11.85 years, SD = .50). Child gender and ESL status were calculated based on 

school entry records at Time 1. Within the analytic sample, 51.1% of children were identified as 

boys, and 19.7% were identified as having ESL status. By Time 2, only 12.0% of children still 

met the criteria for ESL status, however Time 1 ESL status was used for all analyses on the basis 

that children’s social-emotional skills at school entry could affect their later well-being through 

their social relationships. For example, language abilities at school entry could lead to potential 

social exclusion (based on difficulty communicating with peers and adults outside the home; 

Kang et al., 2014) thus resulting in lower subjective well-being at Time 2.  

4.3.2. Latent profiles 
 

The LPA identified seven unique latent profiles of social-emotional functioning at school 

entry (Table 4.2). Compared to the other solutions, (e.g., with one to six latent profiles), the 

seven-class model demonstrated the best overall fit across the range of fit indices, providing one 

of the highest entropy scores (94%) and high probability of children of being assigned to a 

specific class (90%) while also being among the solutions with the lowest log-likelihood and 

aBIC values. Log-likelihood and aBIC scores continued to decrease in the models with eight 

through ten profiles, and these decreases continued to be statistically significant according to the 

Bootstrap Likelihood Ratio Test (BLRT). However, these decreases were relatively small 

compared to the differences between models 1 through 7, and improvements were not observed 
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in other fit indices (entropy, class probability accuracy). As recommended when interpreting 

LPA results (Geiser, 2012; Nylund et al., 2007), interpretability and theoretical meaningfulness 

were also considered in the model selection. Although not as parsimonious as other models, the 

seven-class solution identified a new profile of social-emotional functioning that was distinct 

from (i.e., not parallel to) the patterns identified in Profiles 1 through 6. Furthermore, given that 

social and emotional developmental vulnerabilities have increased between earlier birth cohorts 

and the cohorts used in this study, the additional low social-emotional functioning profile was 

considered to be meaningfully reflective of this trend over time (discussed further in section 4.4). 

For these reasons, the seven-class solution was selected and a latent profile membership value 

from 1 (reference group) to 7 was assigned to each child based on their most likely predicted 

latent profile membership.  
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Table 4.2. Latent Profile Analysis Model Fit Comparison (EDI Waves 3-5) 

Number 
of Latent 
Profiles 

Log 
Likelihood 

Value 

aBIC Entropy BLRT Lowest 
Class 

Probability 

Smallest 
Class 
Size 

Smallest 
Class 

Proportion 

1 -193279.510 386664.198 NA NA 1 17181 1 

2 -165472.597 331109.534 0.95 0.00 0.97 4155 0.24 

3 -157478.437 315180.378 0.93 0.00 0.94 1526 0.09 

4 -153575.622 307433.910 0.91 0.00 0.89 794 0.05 

5 -150152.801 300647.429 0.95 0.00 0.92 884 0.05 

6 -147328.551 295058.093 0.93 0.00 0.89 574 0.03 

7 -145662.391 291784.935 0.94 0.00 0.90 394 0.02 

8 -144176.654 288872.624 0.94 0.00 0.89 391 0.02 

9 -142602.708 285783.894 0.93 0.00 0.87 258 0.02 

10 -141622.708 283883.058 0.93 0.00 0.87 243 0.01 

Legend: Better model fit is indicated by higher entropy and class probability scores, lower Log 

Likelihood and aBIC values, and statistically significant Bootstrap Likelihood Ratio Test 

(BLRT) 
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Figure 4.2. Composition of latent profile groups by EDI social-emotional subscale and 

population prevalence (Waves 3-5).  

Legend: Higher scores indicate better social–emotional functioning. Long dashes represent 

externalizing profiles. Short dashes represent internalizing profiles. (R) indicates the subscale 

was reverse-coded. 

 

Within the selected seven-class model, the majority of children (55.6%) fit into a profile 

of “overall high social-emotional functioning” (Profile 1). Relative to other children in the 

population, children in Profile 1 scored half a standard deviation above the mean across all eight 

social-emotional subscales. In contrast, 44.4% of children fit into profiles characterized by 

relative vulnerability on one or more social-emotional subscales. Based on the readiness to 
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explore and aggressive/hyperactive subscales, profile patterns were distinguished into 

predominantly internalizing patterns (high inhibition) versus externalizing patterns (low 

inhibition, under-controlled behaviours). Figure 4.2 presents the composition of each of the 

seven latent profiles in relation to each other. Children in Profile 2 (9.0%) had “inhibited-

adaptive” behaviours, demonstrating high social-emotional functioning but also more inhibition 

than other children (i.e., lower readiness to explore). Children in Profile 3 (“uninhibited-

adaptive”; 15.5%) demonstrated high readiness to explore but slightly lower social skills. 

Profile 4 (“inhibited-disengaged”; 5.6%) was comparable to Profile 2 (“inhibited-

adaptive”) in terms of lower readiness to explore. However, children in Profile 4 also scored 

lower on social skills (social competence, rule following, responsibility and respect). Profile 5 

(“uninhibited-aggressive/hyperactive”; 9.2%) showed similar strengths and vulnerabilities as 

Profile 3 (“uninhibited-adaptive”), except that these children were rated as having high 

aggression and hyperactivity (1.5 standard deviations below the mean). Finally, two distinct 

profiles were identified at the lowest end of the social-emotional spectrum. Profile 6 (2.9%, 

“inhibited-low social-emotional functioning”) included children that exhibited very low social 

competence across the social subscales (over 2 standard deviations below the mean), the lowest 

readiness to explore of any group, as well as high hyperactivity and aggression. In contrast, 

Profile 7 (2.3%; “uninhibited-low social-emotional functioning”) included children with the 

lowest social competence scores of any group, relatively high readiness to explore (a potential 

strength), but also the highest aggression scores (nearly 4 standard deviations below the mean) 

and high hyperactivity. Gender and ESL distributions within each profile group are presented in 

Table 4.3. 
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Table 4.3. Mean Comparisons (and Standard Deviations) of Latent Profile Groups, Subjective Well-Being Measures, and  
Connectedness Scores 
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LP1 “overall high social-emotional functioning” 
     n = 9,549 (42.4% boys; 17.3% ESL) 

4.19 
(0.78) 

4.14 
(0.78) 

4.53 
(0.61) 

2.44 
(0.99) 

2.94 
(1.27) 

3.29 
(0.55) 

4.31 
(0.72) 

LP2 “inhibited-adaptive” 
     n = 1,544 (46.5% boys; 22.9% ESL) 

4.13 
(0.84) 

4.13 
(.084) 

4.47 
(0.69) 

2.50 
(1.03) 

2.96 
(1.28) 

3.23 
(0.59) 

4.21 
(0.80) 

LP3 “uninhibited-adaptive” 
     n = 2,656 (60.8% boys; 22.4% ESL) 

4.04 
(0.88) 

4.02 
(0.90) 

4.39 
(0.76) 

2.64 
(1.06) 

3.08 
(1.29) 

3.22 
(0.59) 

4.15 
(0.84) 

LP4 “inhibited-disengaged” 
     n = 969 (61.0% boys; 27.1% ESL) 

4.03 
(0.90) 

4.00 
(0.92) 

4.34 
(0.77) 

2.67 
(1.09) 

3.12 
(1.32) 

3.11 
(0.64) 

4.05 
(0.87) 

LP5 “uninhibited-aggressive/hyperactive” 
     n = 1,574 (71.0% boys; 19.6% ESL) 

3.97 
(0.93) 

3.99 
(0.94) 

4.33 
(0.80) 

2.67 
(1.10) 

3.13 
(1.30) 

3.18 
(0.64) 

4.08 
(0.91) 

LP6 “inhibited-low social-emotional functioning” 
     n = 495 (75.6% boys; 26.6% ESL) 

3.97 
(0.93) 

4.04 
(0.93) 

4.29 
(0.83) 

2.73 
(1.12) 

3.09 
(1.30) 

3.12 
(0.65) 

3.85 
(1.04) 

LP7 “uninhibited-low social-emotional functioning” 
     n = 394 (80.5% boys; 22.4% ESL) 

3.89 
(0.90) 

3.95 
(0.91) 

4.19 
(0.90) 

2.92 
(1.15) 

3.26 
(1.30) 

3.13 
(0.65) 

3.99 
(0.94) 

Legend: Well-Being and Peer Connectedness items rated from 1-5. Adult Connectedness items rated from 1-4. 
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4.3.3. Bivariate associations 

 Mean comparisons between the seven latent profile groups and five outcome measures 

were conducted using ANOVA and Tukey’s Honestly Significant Difference post-hoc tests. 

Profile group sizes, sociodemographic distributions, mean comparisons, and standard deviations 

are shown in Table 4.3 (previous page). Figure 4.3 presents group comparisons using 

standardized scores. Children in Profile 1 (“overall high social-emotional functioning”) reported 

the highest well-being on every outcome measure in Grade 4 (high scores on life satisfaction, 

optimism, self-concept; low scores on sadness and worries). Children with early vulnerabilities 

in readiness to explore (Profile 2) on average reported lower well-being than children in Profile 

1, but these comparisons were not statistically significant. Children with early vulnerabilities in 

rule-following/responsibility/social competence (Profile 3) had significantly lower well-being 

than Profiles 1 and 2 on all well-being measures except life satisfaction, where scores differed 

significantly from Profile 1 but not Profile 2. Children with multiple early vulnerabilities 

(Profiles 4 to 7) reported the lowest well-being in Grade 4, generally with increasing severity 

from Profile 4 through 7. Exceptions to this pattern were optimism and worries, where children 

in Profile 6 “inhibited-low social-emotional functioning” had slightly better functioning than 

Profiles 5 or 7 (although differences between profile groups on this measure were not statistically 

significant). Across well-being measures, mean comparisons between Profiles 4 through 7 

generally did not differ significantly from each other. However, children in these lower four 

profile groups had significantly lower Grade 4 well-being compared to children in Profiles 1 and 

2 with the following exceptions: Profile 2 vs 4 life satisfaction; Profiles 1 or 2 vs 7 optimism and 

worries. Children with the most vulnerabilities (Profiles 6 and 7) generally had the lowest self-

reported well-being compared to children in any other profile group.  
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 A similar pattern was observed on the mediator variables such that children with higher 

social-emotional functioning generally reported higher connectedness with adults and peers in 

Grade 4. This time, children in Profile 1 reported significantly higher connectedness to adults 

and peers than children in all other profile groups (including Profile 2). Regarding connectedness 

with adults, children in Profile 4 (“inhibited-disengaged”) reported significantly lower 

connectedness compared to children in Profiles 1 through 3. Differences between Profiles 4 

through 7 were not significant. Regarding connectedness with peers, children in Profile 4 again 

scored low, but children in Profile 7 scored significantly lower. On both connectedness 

measures, children in Profile 5 (“uninhibited-aggressive/hyperactive”) showed slightly higher 

adult and peer connectedness compared to children in Profile 4, but these differences were not 

statistically significant. Children in Profile 7 scored significantly lower on peer connectedness 

than children in any other profile group, except for Profile 6. 
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Figure 4.3. Standardized mean comparisons of Latent Profile (LP) groups, subjective well-being, 

and connectedness scores. Please refer to Table 4.3 for unstandardized scores and sample 

distributions.  
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           Correlations between the sociodemographic variables, subjective well-being, and 

connectedness measures are provided in Table 4.4. All subjective well-being variables were 

correlated at a p < .001 significance level with magnitudes ranging from r = -.12 (self-concept 

and worries) to r = .61 (optimism and self-concept). The potential mediating variables, adult and 

peer connectedness, were also significantly correlated with all well-being variables with 

magnitudes from r = -0.08 (adult connectedness and worries) to r = .43 (peer connectedness and 

life satisfaction). Gender and ESL status had the smallest correlations with the well-being and 

connectedness variables. On average, boys reported slightly lower connectedness with adults and 

peers and slightly lower well-being than girls, except that boys reported fewer worries. Gender 

was not correlated with sadness. Children who spoke English as a second language reported 

slightly lower life satisfaction and self-concept, more sadness and worries, and lower 

connectedness with adults and peers. ESL status was not related to optimism.  
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Table 4.4. Bivariate Correlations between Outcome, Mediator, and Sociodemographic Variables 

  1 2 3 4 5 6 7 8 

1. Life satisfaction   
  

          

2. Optimism  .56***  
 

            

3. Self-concept  .60***  .61***             

4. Sadness  -.33*** -.35*** -.30***           

5. Worries -.17*** -.13*** -.12*** .48***         

6. Adult connectedness .39*** .37*** .42*** -.21*** -.08***       

7. Peer connectedness .43*** .40*** .42*** -.25*** -.15*** .46***     

8. Gender -.04*** -.09*** -.10*** .01 -.10*** -.13*** -.09***   

9. ESL status -.04*** -.01 -.06*** .05*** .04*** -.12*** -.03** -.03** 

*p <.05, **p < .01, *** p < .001 
Dichotomous variables: Girls = 0, Not ESL status = 0 
 

4.3.4. Regression models 

Table 4.5a presents the results of five linear regression models showing the 

unstandardized coefficients for the relative total effects (c) of the explanatory variable (X = 

children’s social-emotional functioning profiles at school entry) on Grade 4 subjective well-

being (Y), in the absence of the mediating variables (M) (Hayes & Preacher, 2014). After 

adjusting for gender and ESL status, children with relative vulnerabilities in social skills and 

internalizing/externalizing behaviours at school entry (Profiles 2 to 7) reported significantly 

lower subjective well-being in Grade 4 across nearly all five well-being dimensions compared to 

children with overall high social-emotional functioning (Profile 1). For example, children in 

Profile 4 (inhibited behaviours with low social skills) scored on average 0.15 points lower on the 

life satisfaction scale compared to children in Profile 1. Exceptions to this pattern included 
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children in Profile 2 (“inhibited-adaptive”) and Profile 6 (“inhibited-low social-emotional 

functioning”) who did not have statistically lower optimism scores than Profile 1. Children in 

Profiles 3 through 7 all scored significantly higher than Profile 1 on both sadness and worries. 

Children in Profile 2 also scored significantly higher on sadness compared to Profile 1, but not 

worries.  

 

Table 4.5a. Multiple Linear Regression Model without Mediators (Relative Total Effects, path c) 

 Life Satisfaction Optimism Self-Concept Sadness Worries  
B SE B SE B SE B SE B SE 

Intercept 4.21*** 0.01 4.20*** 0.01 4.59*** 0.01 2.43*** 0.01 3.05*** 0.02 
Gender -0.03* 0.01 -0.12*** 0.01 -0.10*** 0.01 -0.04* 0.02 -0.31*** 0.02 
ESL -0.06*** 0.02 -0.01 0.02 -0.09*** 0.01 0.12*** 0.02 0.11*** 0.03 
LP2 -0.05* 0.02 -0.02 0.02 -0.06** 0.02 0.06* 0.03 0.03 0.04 
LP3 -0.14*** 0.02 -0.10*** 0.02 -0.13*** 0.02 0.21*** 0.02 0.20*** 0.03 
LP4 -0.15*** 0.03 -0.12*** 0.03 -0.16*** 0.02 0.24*** 0.04 0.24*** 0.05 
LP5 -0.20*** 0.02 -0.12*** 0.02 -0.17*** 0.02 0.25*** 0.03 0.28*** 0.04 
LP6 -0.21*** 0.04 -0.06 0.04 -0.21*** 0.03 0.30*** 0.05 0.25*** 0.06 
LP7 -0.28*** 0.05 -0.15** 0.05 -0.30*** 0.04 0.49*** 0.06 0.44*** 0.07 

*p < .05, **p < .01, ***p < .001 

 

The two potential mediating variables (adult connectedness, peer connectedness) were 

significantly positively associated with all outcome variables (M à Y; see correlations Table 

4.4). Adult and peer connectedness were also significantly positively associated with all levels of 

the explanatory variable (X à M; indirect path a; see Appendix B), with higher social-emotional 

functioning at school entry predicting higher connectedness in Grade 4. Although current 

mediation approaches no longer require these conditions to be met to test for mediation (Hayes 

& Rockwood, 2017), the path variables in the current study did meet the conditions for this 

“causal steps” approach first popularized by Baron and Kenny (1986). Subsequent linear 

regression analyses were then conducted to test how the inclusion of adult connectedness and, in 



 

114 
 

a parallel analysis, peer connectedness, changed the coefficient for of children’s school entry 

social-emotional functioning on Grade 4 well-being in the presence of these potential mediators. 

Results are presented in Tables 4.5b and 4.5c. 

 

Table 4.5b. Model with Adult Connectedness as Mediator (Relative Direct Effects, path c’)  

 Life Satisfaction Optimism Self-Concept Sadness Worries  
B Da B D B D B D B D 

Intercept 2.32***  2.42***  2.985***  3.65***  3.71***  
Gender 0.05***  -0.05***  -0.04***  -0.09***  -0.34***  
ESL 0.03  0.08***  -0.02  0.06**  0.08**  
LP2 -0.02 57% 0.01 173% -0.04* 41% 0.04 29% 0.02 40% 
LP3 -0.12*** 18% -0.08*** 23% -0.11*** 17% 0.19*** 8% 0.19*** 5% 
LP4 -0.07* 54% -0.05 62% -0.09*** 42% 0.19*** 20% 0.21*** 11% 
LP5 -0.16*** 20% -0.08** 32% -0.14*** 21% 0.22*** 11% 0.27*** 5% 
LP6 -0.15** 28% -0.01 90% -0.15*** 25% 0.26*** 13% 0.23*** 8% 
LP7 -0.22*** 22% -0.10* 38% -0.25*** 18% 0.45*** 9% 0.42*** 5% 

 
 
Table 4.5c. Model with Peer Connectedness as Mediator (Relative Direct Effects, path c’) 

 Life Satisfaction Optimism Self-Concept Sadness Worries  
B D B D B D B D B D 

Intercept 2.27***  2.393*** 
 

3.053*** 
 

3.768*** 
 

4.119*** 
 

Gender 0.02  -0.08***  -0.07***  -0.07***  -0.34***  
ESL -0.05**  0.00  -0.08***  0.11***  0.10***  
LP2 -0.01 82% 0.02 240% -0.03 51% 0.03 47% 0.00 85% 
LP3 -0.08*** 44% -0.05* 54% -0.08*** 38% 0.17*** 20% 0.17*** 17% 
LP4 -0.04 72% -0.02 81% -0.08** 52% 0.17*** 30% 0.18*** 24% 
LP5 -0.12*** 42% -0.04 66% -0.11*** 40% 0.19*** 24% 0.23*** 17% 
LP6 -0.09 59% 0.06 209% -0.11** 48% 0.21*** 29% 0.18** 28% 
LP7 -0.10* 67% 0.03 117% -0.15** 50% 0.36*** 26% 0.34*** 23% 

*p < .05, **p < .01, ***p < .001 

aPercent change in the coefficient is calculated as 1-	"#"  and estimates the proportion of the total 
effect that is mediated by adult or peer connectedness, respectively (Preacher & Kelley, 2011).  
A change greater than 100% indicates “inconsistent mediation” and has occurred here when the 
indirect and total effects are close to zero and are opposite signs (Mackinnon, Fairchild, & Fritz, 
2007).   
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Compared to the total effects model without mediators (Table 4.5a), the associations 

between Kindergarten social-emotional profiles and Grade 4 well-being were attenuated across 

all well-being measures when adult and peer connectedness variables were included in the 

model. Significance tests of the relative indirect effects (ab) of X à M à Y (Hayes & Preacher, 

2014; Hayes & Rockwood, 2017) confirmed that that connectedness to adults and connectedness 

to peers each statistically significantly mediated the associations between lower social-emotional 

functioning at school entry and lower well-being in Grade 4 (all path coefficients shown in 

Appendix B). Following the recommendations of Preacher and Kelley (2011), particularly 

meaningful mediation pathways were identified based the magnitude of changes to the regression 

coefficients (c’) as well as theoretical meaningfulness. Relative magnitude was assessed using 

the percent change in regression coefficients between the total effects and mediation models 

(calculated as 1-	"#"  ). This measure, mathematically equivalent to the ratio of the indirect effect to 

the total effect (ab/c), can be interpreted as the proportion of the total effect that is mediated by 

the mediator variable (Preacher & Kelley, 2011).   

Life satisfaction. Holding children’s profile group constant, adult connectedness was 

associated with a 0.56-point increase in children’s life satisfaction (path b, shown in Appendix 

B). While the difference in life satisfaction between each lower functioning profile group and the 

reference (Profile 1) was attenuated once adult connectedness was included, this attenuation was 

larger (> 50%) for children with higher inhibition at school entry (Profiles 2 and 4). Similarly, 

peer connectedness was associated with a 0.45-point increase in children’s life satisfaction 

holding children’s profile group constant (Appendix B). Compared to adult connectedness, peer 

connectedness appeared to account for larger changes in coefficients across all profile groups, 

with attenuations ranging from 57% to 82% for children exhibiting higher inhibition at school 
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entry (Profiles 2, 4, and 6), as well as higher aggression, hyperactivity, and low social skills 

(Profile 7). Accounting for peer connectedness, membership to Profiles 4 or 6 was no longer 

statistically significantly related to children’s life satisfaction.  

Optimism. Holding profile membership constant, adult connectedness was associated 

with a 0.53-point increase in children’s optimism, and peer connectedness was associated with a 

0.42-point increase in optimism. Again, accounting for adult and peer connectedness resulted in 

larger attenuations for more inhibited children (Profiles 2, 4, and 6), with membership to Profile 

4 no longer statistically significantly associated with lower Grade 4 optimism scores compared to 

Profile 1. Similarly, accounting for peer connectedness largely attenuated the previous 

associations between Profiles 4, 5, and 7 and children’s optimism, with percent changes ranging 

from 66% to 209%.4 

Self-concept. Holding profile membership constant, connectedness to adults was 

associated with a 0.48-point increase in children’s self-concept, and peer connectedness was 

associated with a 0.36-point increase. While associations between all profile groups and the self-

concept outcome still remained statistically significant after including the connectedness items 

(although scores were attenuated), associations were attenuated > 50% for Profiles 2, 4, and 7 

when peer connectedness was included in the model. 

Sadness and worries. Holding children’s profile membership constant, adult 

connectedness was associated with a 0.36-point decrease in sadness and 0.20-point decrease in 

worries (indicating higher well-being). Adjusting for profile membership, peer connectedness 

                                                             
4 The indirect-to-total effects ratio can be greater than 100% when the indirect and total effects 
are opposite signs (+/-). This is called “inconsistent mediation” and can indicate the simultaneous 
occurrence of two opposing mediational processes (i.e., suppression; Mackinnon, Fairchild, & 
Fritz, 2007).   
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was associated with a 0.31-point decrease in sadness and a 0.25-point decrease in worries. 

Accounting for the mediator variables again attenuated the initial differences observed between 

children’s early social-emotional functioning and later sadness and worries, however these 

changes were generally smaller than observed with life satisfaction, optimism, and self-concept 

(< 40%). One exception was found for children in Profile 2 (“inhibited-adaptive”), for whom 

peer connectedness attenuated Grade 4 sadness and worries by 47% and 85%, although the initial 

difference between Profile 2 and Profile 1 on these measures were not particularly large. For all 

other profile groups, the previously observed associations between Kindergarten social-

emotional functioning and Grade 4 sadness and worries remained statistically significant. 

4.4. Discussion 

This study had three objectives: to identify latent profiles of early social-emotional 

functioning among children at Kindergarten school entry, to examine how these profiles would 

predict children’s Grade 4 subjective well-being, and to assess whether connectedness to adults 

and peers would mediate these associations. Seven latent profiles of children’s early social-

emotional functioning were identified, demonstrating a similar pattern of profiles previously 

identified in the studies presented in Chapters 2 and 3. As in those studies, the majority of 

children in current cohort (55.6%) exhibited overall high social-emotional functioning, whereas 

approximately 5% of children exhibited considerably lower social skills and higher aggression 

and hyperactivity than other children (from two to four standard deviations below the population 

mean). As hypothesized, children with membership to more vulnerable social-emotional profiles 

at school entry reported lower subjective well-being in Grade 4. For life satisfaction, self-

concept, and sadness, these associations followed a gradient pattern, with each more vulnerable 

profile group associated with incremental decreases in well-being. For optimism and worries, 
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children in Profile 6 (“inhibited-low social-emotional functioning”) reported slightly better well-

being compared to children in Profile 5 (“uninhibited-aggressive/hyperactive”) and Profile 7 

(“uninhibited-lower social-emotional functioning”) although these mean comparisons were not 

statistically significant. 

Of primary interest in this study were the subsequent associations between early social-

emotional profiles, connectedness to adults and peers, and self-reported well-being. Results 

provided support for the proposed mediation model, indicating that early childhood social-

emotional behaviours seem to influence later well-being at least partially through adult and peer 

connectedness. Due to the large sample size, significance tests of indirect effects were 

statistically significant across all mediation models. More importantly, however, several 

mediation pathways were identified that produced sizable changes in the initial association 

between latent profiles and the outcome (indirect-to-total effects ratios > 50%) that were 

considered to be particularly meaningful.  

In relation to the life satisfaction outcome, initial lower life satisfaction among children 

with high inhibition (Profiles 2 and 4) compared to children with overall high social-emotional 

functioning (Profile 1) was substantially attenuated by connectedness to both adults and peers 

(i.e., perceived connectedness to peers and adults largely explained why children in Profiles 2 

and 4 reported lower life satisfaction than children in Profile 1). Peer connectedness also 

substantially mediated differences in life satisfaction for children with high aggression and 

hyperactivity, with and without high inhibition (Profiles 6 and 5, respectively), compared to 

children in Profile 1. A similar pattern emerged for optimism, in that children in the profile 

groups with highest vulnerabilities (Profiles 4 to 7) showed lower initial optimism than children 

in Profile 1 in a total effects model, but not as low optimism after taking into account adult and 
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peer connectedness. Notably, optimism was the only well-being outcome where evidence of 

inconsistent mediation was observed (indirect-to-total effect ratios > 100%). That is, membership 

to Profiles 2, 6, and 7 was initially associated with lower optimism in a total effects model, but 

associated with higher optimism after taking social connectedness into account. Although 

inconsistent mediation can sometimes indicate suppression effects (Mackinnon, Krull, & 

Lockwood, 2000), in this scenario this effect likely occurred because of the very small initial 

association between these profile groups and optimism being overpowered by the strong effect of 

the mediator (further discussed under the study limitations). Again, it is important to recognize 

that percent change in the coefficient is a relative measure, and should be interpreted in the 

context of the absolute effect size of the associations between variables. 

Similar attenuation patterns emerged for self-concept, whereby adult and peer 

connectedness were again found to largely attenuate the initial differences observed between the 

lower social-emotional functioning profiles and the outcome. Mediation effects were not as 

evident for the sadness and worries outcomes, which could be due to the relatively smaller initial 

correlations between the mediator variables and these outcomes. Although higher social 

connectedness was associated with lower sadness and worries, this correlation may have been 

smaller due to potential negative features of close relationships, such as conflict or co-

rumination, that can also be a source of internal distress for children despite their overall benefits 

(La Greca & Harrison, 2005). Overall, peer connectedness attenuated children’s subjective well-

being associations more than adult connectedness, which suggests peer relationships may be 

particularly salient for children’s well-being in middle childhood (Bornstein et al., 2010; Kingery 

et al., 2011). 
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The current results are consistent with past research, finding that social connectedness is 

a key factor influencing children’s perceived well-being (Diener et al., 2017; Diener & Seligman, 

2002; Gadermann et al., 2015; Gillham et al., 2011; Guhn et al., 2013; Lyons et al., 2012; Olsson 

et al., 2013; Rueger et al., 2016). Additionally, given the prospective design of the current study, 

the results identify connectedness to adults and peers as a potential mechanism to help change 

potentially maladaptive trajectories from early social-emotional vulnerability to later well-being. 

That said, although this study tested a directional pathway from early childhood social-emotional 

functioning à adult and peer connectedness à subjective well-being, an area that warrants 

further investigation is exploring the bidirectional associations between children’s early social-

emotional behaviours and connectedness to others (Gillham et al., 2011; Groh, Fearon, 

Ijzendoorn, Bakermans-Kranenburg, & Roisman, 2017). For example, a large body of evidence 

suggests that early attachment to a primary caregiver influences children’s behaviours including 

their social competence, externalizing behaviours, and to a lesser degree their internalizing 

behaviours, rather than behaviours influencing attachment (Groh et al., 2017). Subsequently, 

these early attachment styles are predictive of future connectedness to peers, with early 

insecurities undermining children’s social competence and abilities to form peer relationships 

(Groh & Bakermans-Kranenburg, 2014). In this way, it is also plausible that connectedness with 

a primary caregiver/adult at home is a common cause in the relationship between early childhood 

social-emotional vulnerability and later well-being (Mackinnon et al., 2000). Early attachment 

style was not an available measure in the current study, but would be an important factor to 

include in future investigations. It was of interest to explore social connectedness as a mediator 

because it is considered to be malleable (rather than a fixed attribute) and can vary across time 

(Mackinnon et al., 2000; Sroufe, 2005). Still, caution should be taken when interpreting these 



 

121 
 

results, as the associations between children’s social-emotional behaviours and social 

connectedness are highly complex.  

Relatedly, the current results raise additional questions regarding why social 

connectedness explained associations between some profile groups and well-being better than 

others. For example, adult and peer connectedness did not explain as much of the differences 

between children with uninhibited behaviours (Profiles 3 and 5) and Profile 1 on the well-being 

outcomes. This could be interpreted as indicating that close relationships with trusted friends and 

adults matter more for children who are naturally inhibited (Profiles 2, 4, 6), than for children 

who are more outgoing. For example, bivariate analyses in the current study identified that 

children in Profile 4 who exhibited high inhibition and low social skills, but otherwise low 

aggression and hyperactivity, scored consistently low on adult and peer connectedness measures, 

with comparable connectedness scores to children with the highest overall social-emotional 

vulnerabilities (Profiles 6 and 7). Future research should investigate these differences using more 

advanced methodologies, such as moderated mediation, to test whether subgroups of children 

experience associations between connectedness and well-being differently, depending on their 

social-emotional patterns (Hayes & Preacher, 2014). Furthermore, mixed methods research may 

be particularly useful in this area, further enabling children to describe the relationships and 

experiences that have meaning to them, potentially elucidating the reasons why social 

connectedness operates differently across dimensions of well-being.  

4.4.1. Strengths and limitations 

 In a recent summary of the subjective well-being literature, Diener et al. (2017) call for 

more research using large samples, and more studies using diverse measures of well-being to 

better understand the intricacies of this construct. The current study addresses both of these 



 

122 
 

recommendations, using a large population sample of school-age children, and analyzing 

associations across five distinct dimensions of well-being. Analysis of distinct well-being 

outcomes enabled the observation of different patterns between social-emotional profiles and 

well-being dimensions, including linear progressions from highest to lowest social-emotional 

functioning (life satisfaction, self-concept, sadness) as well as non-linear progressions with well-

being (optimism and worries). This study also contributes to the literature by linking two 

population databases to predict children’s self-reported well-being at age nine with their earliest 

recorded social-emotional development ratings (by teachers) at age five. Few studies have the 

opportunity to collect and link such records, demonstrating the value of population health 

monitoring tools for examining longitudinal patterns in child development and identifying the 

factors that may modify these trajectories. Finally, this study adds to the growing body of 

research upholding children’s self-reported emotional and psychological experiences as a valid 

and valued outcome measure that provides unique information over and above parent and 

teacher-rated assessments (De Los Reyes & Kazdin, 2005; Deighton et al., 2014; Ravens-

Sieberer et al., 2014; Varni, Limbers, & Burwinkle, 2007).  

 While the use of self-reported well-being was a notable strength of this study, it also 

meant potential reductions to the predictive power of the explanatory variable, derived from 

teacher-reported early childhood behaviours. Generally, in observational studies, small to 

moderate correlations have been observed when social-emotional behaviours are compared over 

time (i.e., between school entry and later school years; La Paro & Pianta, 2000). Furthermore, 

existing studies have found sizable discrepancies between child and teacher ratings of social-

emotional behaviours measured concurrently, with correlations in the r = .20 range (De Los 

Reyes & Kazdin, 2005; Goodman, 2001). That said, higher correlations between multi-informant 
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ratings have been observed for younger children (ages six to eleven) compared to older children 

(ages twelve to nineteen), possibly because younger children’s behaviours are more observable 

or more consistent (De Los Reyes & Kazdin, 2005). The current study identified small to 

moderate effect sizes between time points (and between raters), consistent with that research. 

Importantly, current multi-informant studies generally recommend the use of child self-report 

measures, even when observational measures are available, as children tend to report more 

contextualized information than parents or teachers who tend to rate children’s behaviours more 

generally (De Los Reyes & Kazdin, 2005; Goodman, 2001). Keeping these limitations in mind, 

teacher-reported measures of child behaviour at school entry have still been found to be 

predictive of adolescents’ self-reported mental health and well-being as much as eight years 

later, emphasizing the value of involving teachers in early identification and intervention efforts 

for childhood mental health and well-being (Honkanen et al., 2014). Comparably, in the current 

study, teacher’s ratings of early childhood social-emotional functioning were predictive of 

children’s self-reported well-being four years later, even with selective drop-out across time 

points from children with more vulnerable social-emotional functioning at school entry, which 

would only have attenuated observed associations (Wolke et al., 2009). 

Finally, it should be noted that this study was an exploratory analysis of adult and peer 

connectedness as mediators of the associations between early social-emotional profiles and 

subjective well-being and did not examine all potential confounders or mediation pathways. 

Future research could include more in-depth analyses (such as moderated mediation) with 

additional covariates to better understand the intricacies of these associations (Hayes & Preacher, 

2014). Moderated mediation, for example, could explore the possibility that connectedness has a 

greater impact on well-being for some latent profiles of children than for others. Similarly, 
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inclusion of new variables such as socioeconomic status (absent in this study due to the 

unavailability of this variable) could again examine differences in the association between 

connectedness and well-being depending on children’s level of family income. Relatedly, more 

refined methods, such as residualized regression (Wodtke & Almirall, 2017), could also better 

isolate the predictive power of the explanatory variable on the outcome, adjusting for the high 

degree of shared variation between the mediator and the outcome that occurs when measures are 

rated at the same time by the same rater (i.e., children in Grade 4) compared to teacher’s ratings 

in Kindergarten. Such methods were beyond the scope of the current investigation, but warrant 

further exploration. 

4.4.2. Implications and future directions 

Research consistently demonstrates that supportive relationships with peers and adults is 

one of the strongest predictors of children’s well-being concurrently and across the life course 

(Diener et al., 2017; Diener & Seligman, 2002; Gadermann et al., 2015; Gillham et al., 2011; 

Guhn et al., 2013; Lyons et al., 2012; Olsson et al., 2013; Rueger et al., 2016). The present study 

builds on this evidence, demonstrating that progressions from early childhood social-emotional 

vulnerabilities to lower well-being in middle childhood may be influenced by feelings of 

connectedness to a trusted friend or adult. The power of close social connections is reflected in 

the resilience literature, which proposes that resilience is not an internal trait, but an outcome of 

everyday adaptive processes in which supportive relationships play a critical role (Masten & 

Tellegen, 2012). Processes that foster resilience also may be particularly salient during the 

transition period from early to middle childhood, when over half of chronic mental health 

problems are first reported to occur (Kessler et al., 2005). Furthermore, research is needed to 

examine trajectories from early childhood (and long before early childhood) that focus on 
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identifying mechanisms that create, sustain, or modify patterns in social-emotional health 

throughout adolescence and adulthood, as well as how the timing of such modifying factors 

might affect children’s current and future well-being. 
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Chapter 5: Discussion and Conclusions 

Burgeoning research in the area childhood social-emotional health has found that early 

social-emotional vulnerabilities including low social skills, internalizing and externalizing 

symptoms are associated with increased risk of mental health problems and diminished well-

being across the life course (Egger & Angold, 2006; Domitrovich, Durlak, Staley, & Weissberg, 

2017; Greenberg, Domitrovich, Weissberg, & Durlak, 2017; Kessler et al., 2005; Wichstrøm & 

Berg-Nielsen, 2014). Due to the serious consequences of leaving early mental health symptoms 

unaddressed, research has highlighted the importance of examining patterns in early childhood 

social-emotional functioning for informing early detection at a population-level and identifying 

levers to improve mental health and well-being (McGorry et al., 2014). This dissertation 

contributes to the knowledge base in this area by identifying patterns of early social-emotional 

indicators among young children and social resources within children’s early environments 

associated with positive trajectories of mental health and well-being. Using large administrative 

datasets including provincial health insurance data and school-based population-level data on 

children’s teacher-rated and self-reported health and well-being, the empirical studies described 

in Chapters 2 through 4 highlight several key findings that can inform mental health promotion 

efforts and areas for future research.  

5.1. Summary of Findings 

 At the outset of this research, it was hypothesized that children’s observable social-

emotional behaviours during Kindergarten (measured using the Early Development Instrument 

[EDI]; Janus & Offord, 2007) could identify common social-emotional patterns that naturally 

group together in populations. Furthermore, it was hypothesized that these patterns might predict 

future mental health and well-being outcomes measured objectively through physician’s 
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assessments, and measured subjectively through children’s self-reports. Chapter 2 applied 

person-centered latent variable modeling (latent profile analysis) to identify unique patterns of 

social-emotional strengths and vulnerabilities among Kindergarten children in BC. This analysis 

identified a subgroup of children (3% of the population) with high vulnerability in both 

internalizing and externalizing symptoms. Results also showed social gradients, with boys, 

children with ESL status, and children from lower socioeconomic households over-represented 

in “lower social-emotional functioning” subgroups. In subsequent analyses in Chapter 3, it was 

observed that children’s school entry social-emotional profiles were strongly associated with 

mental health conditions experienced by age fourteen, with up to a 12-fold increase in 

probability of a single condition (for anxiety, depression, conduct disorder, or ADHD) and up to 

a 9-fold increase in probability of multiple conditions. This study also indicated that children 

with better social skills did not show this same risk of future conditions, even when they had 

comparable vulnerabilities in other areas. Chapter 4 concluded this research by conducting an 

exploratory mediation analysis to better understand the mechanisms of the progression from 

early social-emotional functioning to later subjective well-being in middle childhood. Children’s 

perceived connectedness to peers and adults in their homes, schools, and neighbourhoods 

attenuated each of the associations examined between early social-emotional vulnerabilities and 

later well-being, implicating the important role of social relationships in promoting mental 

wellness in childhood and during transitions to adolescence.  

5.1.1. Methodological contributions 

 One of the unique contributions of this research was the application of person-centered 

analyses to observe heterogeneous patterns in children’s social-emotional development. Previous 

research has often relied on variable-centered methods that measure children’s functioning on a 
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single measure independent of children’s functioning on other social-emotional indicators 

(Berlin et al., 2014a; Lubke & Muthén, 2005; Rettew et al., 2008). Person-centered methods may 

be particularly valuable in the area of child psychology and psychiatry, where one of the 

challenges identified with the current diagnostic system is the substantial comorbidity of 

symptoms and their relation to not one, but several mental health outcomes, exacerbating the 

difficulty of early detection and diagnosis (Rettew, 2010). Furthermore, childhood mental health 

conditions can progress and differentiate over the life course – particularly during adolescence 

(Hannigan, Walaker, Waszczuk, McAdams, & Eley, 2016). In clinical practice, several 

childhood symptoms including irritability, fatigue, difficulty concentrating, restlessness, 

physiological complaints, and difficulty sleeping could equally indicate depression, anxiety, 

ADHD, or a severe behaviour disorder, according to the DSM-V (American Psychological 

Association, 2013; Cheng & Myers, 2011). Some research suggests that these early symptoms 

may lead to multiple mental health outcomes by triggering each other (e.g., through learned 

experiences; Patterson & Capaldi, 1990). More recent research, however, indicates that mental 

health conditions may have shared genetic and environmental causes and that the expressions of 

early emotional problems may operate more like a phenotype, with variations in outcomes 

influenced by children’s social, hormonal, and physical environments (Caspi et al., 2014; 

Hannigan et al., 2016). 

 In line with this emergent perspective on mental health etiology, the predictive specificity 

of early detection tools and their role in informing interventions may benefit from the use of 

additional information identifying common symptoms shared across multiple conditions that can 

be modified to circumvent multiple mental health issues (Patel, 2013; Rettew, 2010; Wichstrøm 

et al., 2017). Within this dissertation, important symptoms that emerged using person-centered 
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analysis were social skills, readiness to explore, aggression, and hyperactivity. These indicators, 

over and above the others (i.e., prosocial or anxious/fearful behaviours) best differentiated 

profiles of early childhood social-emotional functioning and also identified 

parallel/complimentary patterns, with lower readiness to explore (a measure of behavioural 

inhibition) often presenting opposite to higher externalizing behaviours (aggression, 

hyperactivity). Social skills (including overall social competence, responsibility and respect, and 

positive approaches to learning) further differentiated profiles that were considered “adaptive” 

(i.e., Profiles 2 and 3) versus problematic (Profiles 4 to 7). Although these initial profile labels 

were determined based on relative scores compared to the overall high social-emotional 

functioning group (Profile 1), prospective analyses conducted in Chapters 3 and 4 in fact showed 

that children in Profiles 4 to 7 experienced significantly worse outcomes in mental health and 

well-being longitudinally compared to children with relative strengths in social skills, indicating 

social skill building as a critical area for intervention to promote mental health and wellness 

(Masten & Tellegen, 2012; Stice et al., 2010). Likewise, universal school-based interventions 

that aim to reduce heightened inhibition, aggression, and hyperactivity/inattention could serve 

the dual benefits of circumventing immediate outcomes such as social exclusion, anxiety, and 

learned failure, as well as long-term outcomes that including internalizing and externalizing 

mental health disorders (Durlak et al., 2011; Greenberg et al., 2017). Learning that early 

vulnerabilities frequently occur concomitantly also suggests that trans-diagnostic treatments and 

other interventions (e.g., those that combine emotional disorder therapy with positive mental 

health promotion) may be effective strategies for addressing emerging childhood mental health 

issues (Ellard, Fairholme, Boisseau, Farchione, & Barlow, 2010; Trompetter et al., 2017).  
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5.1.2. Implications for population and public health 

From a population and public health perspective, assessing the variation and prevalence 

of symptom patterns within a population can indicate where resources are needed not only to 

target high-risk individuals, but to shift a larger proportion of children experiencing mild to 

moderate symptoms along a spectrum of well-being to improve population health outcomes 

overall. In this regard, two important findings from this research were that over 40% of children 

demonstrated areas of relative social-emotional vulnerability across a range of social-emotional 

indicators and that these patterns were inequitably distributed within the BC Kindergarten 

population.  

Overall, more than 55% of children in each EDI cohort demonstrated overall high social-

emotional functioning. Although, as Profiles 2 and 3 indicate, there is a range of functioning at 

the population-level, whereby heterogeneity in well-being outcomes are observed. The more than 

25% of children included in Profiles 2 and 3 (who scored within half a standard deviation below 

the mean on readiness to explore, or social skills, aggression, hyperactivity/inattention, but also 

exhibited corollary strengths) fared better than children in higher vulnerability groups on 

longitudinal measures of mental health and well-being and even showed comparable outcomes to 

Profile 1 in some cases. These overall patterns were observed across 12 years of EDI data 

collection (from 2001 to 2012), with nearly identical compositions of social skills, internalizing, 

and externalizing behaviours observed within profile groups for each cohort (with some variation 

at the lowest functioning levels).  

As Rose’s theorem suggests (1985), significant impacts at the population-level can be 

gained by creating conditions whereby children from lower social-emotional functioning 

subgroups can ‘migrate’ to more moderate subgroups. Such strategies have the potential to both 
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reduce the overall number of children at very high risk, and to improve outcomes for a large 

proportion of children experiencing better (albeit not fully) adaptive social-emotional functioning 

status (Rose, 1985). In the current dissertation, several profile patterns were observed that 

differed only in their level of relative severity. This suggests that it may be feasible to ‘shift’ the 

overall distribution of outcomes in the population towards higher levels of social-emotional 

functioning (i.e., from Profile 4 to 2, and from Profile 5 to 3). The observed patterns of social-

emotional vulnerability also signal that proportionate universalism approaches may hold 

promise, whereby universal actions are taken to improve outcomes for all children, but are 

specialized to a degree that is proportionate with children’s level of vulnerability (Allen, Balfour, 

Bell, & Marmot, 2014). 

Social gradients among population profile distributions were also observed across studies 

– the proportion of boys and children from lower income families increased in a step-wise 

fashion as the overall degree of vulnerability increased across social-emotional functioning 

groups. Children with ESL status were generally over-represented in more ‘inhibited’ profiles (2 

and 4), but also had lower odds of membership to the more vulnerable profile groups (compared 

to children without ESL status) in low income contexts (discussed in Chapter 2). These patterns 

suggest that children’s development of social-emotional functioning is not random, but may be 

influenced by social and structural factors beyond children’s control. A vast amount of research, 

for example, has demonstrated how disadvantageous social and economic conditions during 

early childhood can create inequities in child development that permeate across the life course 

(Hertzman & Boyce, 2010; Reiss, 2013; Shonkoff & Garner, 2012). For example, infant-

caregiver attachment is often discussed as a central mechanism through which disadvantages in 

social-emotional functioning can develop, although several other mechanisms operating 
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concurrently or independently can also produce these inequities (Bowlby, 1973; Groh & 

Bakermans-Kranenburg, 2014; Groh et al., 2014; Sroufe, 2005).  

Taking infant-caregiver attachment as one example, a secure relationship with a primary 

caregiver has been found to be associated with greater childhood social competence, fewer 

externalizing behaviours, and, to a lesser extent, fewer internalizing behaviours (Groh et al., 

2017; Sroufe, 2005). In contrast, insecure attachment can occur when the conditions for 

caregiver responsiveness are not met. These conditions, including financial instability, caregiver 

health and mental health problems, divorce, limited access to childcare resources, and low social 

status/stigmatization, can undermine caregiver sensitivity, which in turn has been associated with 

greater child behaviour problems (Basten et al., 2013; Braungart-Rieker, Hill-Soderlund, & 

Karrass, 2010; Bronfenbrenner, 1979; Evans & English, 2002; Miner & Clarke-Stewart, 2008; 

Mistry, Benner, Biesanz, & Clark, 2010). The resulting stress from an inconsistent or insecure 

infant-caregiver relationship can debilitate children’s developing stress-reaction systems 

(hypothalamic-pituitary-adrenal axis), as well as influence epigenetic and cerebral changes 

affecting executive functioning, memory, and emotional processes, making it more difficult for 

children to self-regulate their behaviours in the presence of future stressors (Apter-Levi et al., 

2016; Heim & Binder, 2012; Hertzman & Boyce, 2010; Hostinar, Sullivan, & Gunnar, 2014; 

Repetti, Taylor, & Seeman, 2002). Furthermore, stressful circumstances that can induce these 

changes are not limited to infant-caregiver interactions; other detrimental conditions include 

subordination in early social hierarchies (including preschool classrooms), unsafe home or 

neighbourhood environments, lack of opportunities to play, deprived sensory environments, and 

social discrimination based on factors such as child gender, ethnicity, and minority status 

(Hertzman & Boyce, 2010). 



 

133 
 

The point at which population health responses may be most effective at addressing 

childhood social-emotional functioning, therefore, is promoting healthy foundations for children 

including opportunities for secure attachment, play, and social acceptance, and reducing 

conditions that can reinforce toxic stress throughout the life course (Bakermans-Kranenburg, 

Ijzendoorn, & Juffer, 2003; Cooke et al., 2014; Schwartz & Meyer, 2010; Shonkoff & Garner, 

2012; Umberson et al., 2014). For example, intersectionality theory posits that children with 

multiple social disadvantages (e.g., social class, gender, minority status) are at highest risk of 

social stress and subsequent mental health problems due to increased discrimination and 

exclusion (Cooke et al., 2014; Schwartz & Meyer, 2010; Umberson et al., 2014). Therefore, 

improving children’s social-emotional functioning at a population-level also requires upstream 

interventions that address the social processes that create and sustain inequities in child mental 

health. For example, policies that mandate monetary and social support for families with 

children, provision of affordable high-quality child care, universally accessible early childhood 

education programs, subsidized housing and transportation to child care, increased job training 

and security for parents, and improved connections to resources have all been cited as evidence-

based strategies capable of reducing social inequities in health (Tobias, 2017).  

5.1.3. Early identification and labeling 

Regarding the application of this research, a final note is warranted regarding the 

potential hazards of early identification and the stigma associated with labeling children as 

having mental health issues. Although early identification of social-emotional symptoms can 

facilitate earlier access to treatment resulting in healthier developmental trajectories (Link & 

Phelan, 2013; Wright et al., 2007; Wright, Jorm, & Mackinnon, 2011), the associated stigma can 

also negatively affect children and their families (Link & Phelan, 2013; Wright et al., 2011). 
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Perceived external stigma and child gender have been identified as strong predictors of 

adolescents’ decisions whether or not to disclose a mental health concern to friends or family 

(Chandra & Minkovitz, 2006). Similarly, fear of blame and judgement has been associated with 

parents’ decisions to seek treatment for their children, which is also problematic as parents are 

often the gatekeepers for children accessing mental health services (Brannan & Heflinger, 2006; 

Mukolo et al., 2010). However, overall, the benefits of early identification are generally regarded 

to outweigh the unintended harms (Link & Phelan, 2013; Wright et al., 2011), if appropriate 

efforts are made to address stigma. For example, practices that have been found to maximize 

help-seeking and minimize stigmatization include labeling a behaviour or condition rather than 

the child (Link & Phelan, 2013), and using accurate labels such as “depression” rather than 

labels such as “mental illness,” “stress,” or “shyness” (Wright et al., 2007). Continued efforts are 

needed in this area to correct misinformation and improve the general lack of mental health 

knowledge about and among young children (Mukolo et al., 2010). 

5.2. Overarching Strengths and Limitations  

Specific strengths and limitations associated with each empirical analysis have been 

detailed previously in each empirical chapter of this dissertation (Chapters 2 to 4). Here, several 

overarching strengths and limitations that have not been previously noted in detail are reviewed. 

The primary strength of this research was the use of longitudinal population-level datasets made 

available by the Human Early Learning Partnership, BC Ministries of Health and Education, and 

Population Data BC (BC Ministry of Health, 2015; Human Early Learning Partnership, 2015; 

PopulationData BC, 2017). As discussed in Chapter 3, administrative data linkage enables 

exploration of a vast array of population health research questions, offering the advantages of 
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being able to study multiple outcomes over multiple time periods, including low prevalence 

outcomes such as specific mental health conditions (Jutte et al., 2011).  

The data collection context in BC furthermore provided an unparalleled opportunity to 

investigate not only administrative health insurance records, but population-level child 

development outcomes measured by the EDI and MDI (Janus & Offord, 2007; Schonert-Reichl 

et al., 2013). The routine administration of these surveys within BC public schools (for the past 

12 years and 8 years, respectively) provides a rich resource for investigators examining time 

trends in child development, population health inequities, contextual factors affecting 

developmental outcomes, and trajectories of health, development, and academic achievement 

(Gadermann et al., 2015; Guhn et al., 2016, 2013; Oberle et al., 2014). Furthermore, the range of 

observer perspectives represented in this research (from physician’s records in the administrative 

data, to teacher-reported EDI responses and child self-reported MDI responses) provided unique 

opportunities for triangulation of the data, filling gaps in observational opportunities and 

identification knowledge that are especially prevalent in observations of child mental health and 

well-being (De Los Reyes & Kazdin, 2005; Donnell et al., 2016; Goodman, 2009; Honkanen et 

al., 2014; Zachrisson et al., 2006). Few jurisdictions have the advantage of retaining multiple 

population-based datasets – representative of an entire province of children – that are linkable at 

an individual level. 

While the use of multiple observational measures was a strength of this research, the 

secondary use of large-scale administrative data also posed some limitations. Primarily, all data 

sources used in this study likely underestimated the frequency of mental health conditions in the 

BC child population. In relation to help-seeking for mental health problems, a pathway of filters 

has been described that young people must pass through – starting with their own (or an adult’s) 
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recognition of symptoms, recognition of symptoms from a health professional, and finally 

connection to treatment (Zachrisson et al., 2006; Zwaanswijk, Verhaak, Bensing, van der Ende, 

& Verhulst, 2003). Failures along any part of this pathway result in underestimated prevalence 

rates in public health records, and more importantly, missed opportunities to help children who 

could benefit from increased support and targeted treatment. Increased recognition of early 

symptoms - and further research to help improve identification strategies – are therefore of 

utmost importance for beginning to address these shortcomings. While under-reported and 

undiagnosed mental health conditions certainly would have underestimated the outcome measure 

in Chapter 3 (where mental health data were obtained from MSP billing codes not collected for 

this specific research purpose), it also may have affected teacher’s observations of early 

childhood social-emotional functioning across all three studies. That is, previous research has 

indicated that teachers may not have the same opportunities to observe more subtle indicators of 

childhood emotional problems as parents, and may not be as observant of internalizing 

behaviours as externalizing behaviours (Bradshaw et al., 2008; De Los Reyes & Kazdin, 2005). 

This might explain in the current research, for example, why greater variation was observed on 

the teacher-rated subscales of externalizing behaviours (aggression, hyperactivity) than anxious 

and fearful behaviour. That said, it is important to reiterate that the EDI is not designed as a 

diagnostic tool, and the objectives in this dissertation were only to explore the utility of 

population health monitoring surveys, such as the EDI, for observing population patterns in child 

mental health and well-being indicators. 

A related limitation of this research was potential under-representation of children from 

very high and very low income families, both in the EDI and MDI surveys as well as the 

administrative health data. Because the EDI and MDI are administered within the public school 
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system, this excludes approximately 12% of BC children who attend private school or home 

schooling. Demographic statistics suggest these children accessing alternative schooling are 

often from more affluent families (Frenette & Chan, 2015). Furthermore, descriptive analyses 

within Chapter 3 identified that children from lower income families and who spoke English as a 

Second Language were more likely to be lost to follow-up by age fourteen and as a result were 

under-represented in the mental health conditions study. Similarly, children who were missing 

MDI data in Grade 4 (Chapter 4) had initially lower social-emotional functioning in 

Kindergarten. Because challenges with mental health and well-being have been found to be more 

prevalent among children at socioeconomic extremes (Luthar & Latendresse, 2005; Reiss, 2013) 

and among children with higher initial vulnerabilities (Fanti & Henrich, 2010; Hill et al., 2006; 

Wiggins et al., 2015), under-representation from these populations in the datasets may have 

resulted in a selection bias whereby mental health problems and low well-being were 

underestimated, thus attenuating associations observed in these studies.  

Secondary data analysis also precluded the inclusion of several important related 

variables that could better elucidate the associations between children’s social-emotional 

functioning, sociodemographic characteristics, mental health problems, subjective well-being, 

and social relationships. For example, parent mental health and infant-caregiver attachment 

measures were not available in these datasets. Emerging research in this area, including research 

from several Canadian scholars, is elucidating the ways in which infant social-emotional 

development is influenced through intergenerational patterns of mental health and attachment, 

identifying further biological mechanisms of transmission including adrenocortical function and 

brain structure development (Atkinson et al., 2013; Cassibba, Coppola, Sette, Curci, & 

Costantini, 2017; Leblanc, Dégeilh, Daneault, Beauchamp, & Bernier, 2017; Unternaehrer et al., 
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2017). These studies investigating generational history and biological markers open up new 

research avenues for exploring the etiology of mental health conditions to further inform early 

intervention opportunities.    

Finally, it is also important to address that the interpretation of latent profile analysis 

(LPA) requires a certain degree of subjectivity from the researcher and is not diagnostic (Nylund 

et al., 2007). Based on the relative fit indices across studies, it would have also been justifiable to 

select a more parsimonious model with fewer classes/population subgroups. However, a reason 

for selecting model fit solutions with comparatively more subgroups (and consequently, smaller 

class sizes) is that often in health research the outcomes of interest are at the tails of the 

population distribution. In child psychology and psychiatry for example, compromising early 

childhood behaviour and emotional problems are fortunately quite rare (Egger & Angold, 2006; 

Merikangas et al., 2009). Across all three studies, at least six unique profiles of social-emotional 

functioning were identified, with the population prevalence of lower functioning profiles 

corroborating clinical psychiatric rates (3% to 9%) observed within community-based early 

childhood samples (Egger & Angold, 2006). Although, comparing across the three dissertation 

analyses, differences were observed with respect to the composition of the lowest social-

emotional functioning group(s). 

In Chapter 2, children in the lowest functioning profile (2.5%, six-class solution) scored 

the lowest of any profile group on every measure of social-emotional functioning. Prosocial and 

anxious behaviour scores were not as low as the other subscales, but overall these subscales 

generally did not differentiate profile groups well – possibly due to teachers not being as able to 

readily observe these behaviours. In contrast, while the LPA in Chapter 3 also identified a six-

class solution, children in the lowest functioning profile (2.8%) actually scored higher on 
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readiness to explore than children in Profiles 2 and 4, but also exhibited substantially higher 

aggression than the next nearest profile group. Finally, in Chapter 4, two lower functioning 

groups were identified within a seven-class solution. Profile 6 (2.9%) more closely represented 

the lowest profile pattern identified in Chapter 2, whereas Profile 7 (2.3%) more closely 

represented the lowest profile pattern identified in Chapter 3. Again, the seven-profile solution 

was selected based on subjective interpretation, however it may also more broadly reflect the 

worsening trend in children’s social-emotional functioning that has been observed in the BC data 

over time (children in Chapter 4 represented the most recent cohorts of BC Kindergarten 

children; Human Early Learning Partnership, 2016). Future research could further investigate 

these discrepancies by conducting confirmatory LPA with the model fit selections identified in 

this research, attempting to replicate these patterns using other data sources. Furthermore, 

alternative person-centered methods could be applied with datasets that that are designed to 

specifically examine trajectories of mental health outcomes over time (e.g., latent transition 

analysis, latent growth curve modeling; Berlin et al., 2014b; Lanza, Patrick, & Maggs, 2014). 

Employing longitudinal approaches in future research may be particularly important as current 

research has expressed a need for more evidence on the role of time-varying factors such as 

parenting, peer relationships, and adverse life events (Wichstrøm et al., 2017).   

5.3. Conclusions 

This dissertation presents evidence that population patterns of children’s early mental 

health and well-being can be observed systematically at Kindergarten school entry, and that 

social-emotional profiles are related to social factors including socioeconomic status, gender, and 

ESL status. This research also identifies several levers that can be acted upon for intervention, 

including focusing on high impact symptoms that are associated with multiple other symptoms 
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and future conditions (such as high aggression and low social skills), as well as promoting 

opportunities for connectedness with adults and peers. Moreover, the results highlight several 

practical benefits of population health monitoring for child social-emotional development 

including feasibility within school systems, improved recognition of early mental health 

indicators, and increased awareness and uptake of evidence-based programming that can boost 

children’s resilience during formative periods (Greenberg et al., 2017; Masten & Tellegen, 2012; 

McGorry et al., 2014). The observed universalism and inequity of young children’s social-

emotional vulnerabilities furthermore illuminates that addressing childhood mental health 

requires population-level interventions, in addition to the more traditional focus on individual 

cases. Early identification and linkage to treatment are helpful strategies once children begin to 

exhibit symptoms. Addressing the upstream and modifiable social conditions that 

disproportionately predispose specific groups of children to untoward mental health issues is 

equally important and implies much needed action to improve social, economic, and 

environmental conditions to prevent problems and support optimal health from the earliest stages 

of development (Fertman, Delgado, & Tarasevich, 2014; Miles, Espiritu, Horen, Sebian, & 

Waetzig, 2010; Rose, 1985). Continuing to investigate the underlying causes of childhood 

mental health and well-being, their mechanisms, intergenerational impacts, and effective 

interventions, is therefore critical for informing population and public health strategies to create 

meaningful improvements for children.  
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Appendices 

Appendix A: Measures Key 
 

EARLY DEVELOPMENT INSTRUMENT (EDI) SOCIAL-EMOTIONAL SUBSCALES5 
 
Overall social competence 
 
1 overall social/emotional development 

2 ability to get along with peers 

3 plays and works cooperatively with other children at the level appropriate for his/her age 

4 is able to play with various children 

8 shows self-confidence 

 
Responsibility and respect 
 

5 follows rules and instructions 

6 respects the property of others 

7 demonstrates self-control 

9 demonstrates respect for adults 

10 demonstrates respect for other children 

11 accepts responsibility for actions 

16 takes care of school materials 

                                                             
5 Janus & Offord, 2007. All items rated as 0 (Never), 5 (Sometimes or somewhat true), 10 (Often 
or very true), or no score (Don’t know) except items 1 and 2 rated as 0 (Poor/very poor), 5 
(Average), 10 (Very good/good), or no score (Don’t know). 
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27 shows tolerance to someone who made a mistake (e.g., when a 
child gives a wrong answer to a question posed by the teacher) 

 
Approaches to learning 
 

12 listens attentively 

13 follows directions 

14 completes work on time 

15 works independently 

17 works neatly and carefully 

22 is able to solve day-to-day problems by him/herself 

23 is able to follow one-step instructions 

24 is able to follow class routines without reminders 

25 is able to adjust to changes in routines 

 
Readiness to explore 
 

18 is curious about the world 

19 is eager to play with a new toy 

20 is eager to play a new game 

21 is eager to play with/read a new book 

 
Prosocial and helping behaviour 
 

28 will try to help someone who has been hurt 

29 volunteers to help clear up a mess someone else has made 

30 if there is a quarrel or dispute will try to stop it 

31 offers to help other children who have difficulty with a task 
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32 comforts a child who is crying or upset 

33 spontaneously helps to pick up objects which another child has 
dropped (e.g., pencils, books) 

34 will invite bystanders to join in a game 

35 helps other children who are feeling sick 

 
Anxious and fearful behaviour 
 

36 is upset when left by parent/guardian 

51 seems to be unhappy, sad, or depressed 

52 appears fearful or anxious 

53 appears worried 

54 cries a lot 

55 is nervous, high-strung, or tense 

56 is incapable of making decisions 

57 is shy 

 
Aggressive behaviour 
 

37 gets into physical fights 

38 bullies or is mean to others 

39 kicks, bites, hits other children or adults 

40 takes things that do not belong to him/her 

41 laughs at other children’s discomfort 

45 is disobedient 

46 has temper tantrums 
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Hyperactive and inattentive behaviour 
 

42 can’t sit still, is restless 

43 is distractible, has trouble sticking to any activity 

44 fidgets 

47 is impulsive, acts without thinking 

48 has difficulty awaiting turn in games or groups 

49 cannot settle to anything for more than a few moments 

50 is inattentive 
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MIDDLE YEARS DEVELOPMENT INSTRUMENT (MDI) WELL-BEING AND SOCIAL 
CONNECTEDNESS SCALES6 
 
Life satisfaction 
 

16 In most ways my life is close to the way I would want it to be. 

17 The things in my life are excellent. 

18 I am happy with my life. 

19 So far I have gotten the important things I want in life. 

20 If I could live my life over, I would have it the same way. 

 
Optimism 
 

4 I have more good times than bad times. 

5 I believe more good things than bad things will happen to me. 

6 I start most days thinking I will have a good day. 

 
Self-concept 
 

7 In general, I like being the way I am. 

8 Overall, I have a lot to be proud of. 

9 A lot of things about me are good. 

 
Sadness 
 

10 I feel unhappy a lot of the time. 

11 I feel upset about things. 

12 I feel that I do things wrong a lot. 

                                                             
6 Schonert-Reichl et al., 2013. All items rated from 1 (Disagree a lot) to 5 (Agree a lot) except 
Adult Connectedness items rated from 1 (Not at all true) to 4 (Very much true).  
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Worries 
 

13 I worry about what other kids might be saying about me. 

14 I worry a lot that other people might not like me. 

15 I worry about being teased. 

 
Adult connectedness 
 
At my school there is a teacher or another adult… 

25 …who really cares about me. 

26 …who believes that I will be a success. 

27 …who listens to me when I have something to say. 

 
In my home, there is a parent or another adult… 

28 …who believes that I will be a success. 

29 …who listens to me when I have something to say. 

30 … who I can talk to about my problems. 

31 … I care about what my parents (or guardians) think of me. 

 
In my neighbourhood/community (not from your school or family), there is an adult… 

32 …who really cares about me. 

33 …who believes that I will be a success. 

34 …who listens to me when I have something to say. 

 
Peer connectedness 
 

37 I feel part of a group of friends that do things together. 

38 I feel that I usually fit in with other kids around me. 
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39 When I am with other kids my age, I feel I belong. 

40 I have at least one really good friend I can talk to when something is bothering me. 

41  I have a friend I can tell everything to. 

42  There is somebody my age who really understands me. 
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Appendix B: Correlations Matrix of EDI Subscales 
 

Table B1: Correlations of EDI Social-Emotional Subscales (Wave 2) 

 1 2 3 4 5 6 7 8 

1. Overall social competence 1               

2. Responsibility and respect .58** 1             

3. Approaches to learning .60** .65** 1           

4. Readiness to explore .39** .29** .41** 1         

5. Prosocial and helping  .45** .38** .40** .33** 1       

6. Anxious and fearful (R) .38** .17** .26** .23** .18** 1     

7. Aggressive behaviour (R) .45** .66** .44** .13** .28** .16** 1   

8. Hyperactive & inattentive (R) .47** .62** .64** .21** .30** .18** .54** 1 

*p <.05, **p < .01 

Legend: Subscales range from 0-10 with higher scores indicating better social-emotional 

functioning. (R) indicates scale was reverse-coded. 
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Appendix C: Path Coefficients for Chapter 4 Mediation Models 
 

Table C1. Mediation Model for Adult and Peer Connectedness on Life Satisfaction   
Relative 

Total 
Effect 

Relative 
indirect 
Effect 

Relative 
Direct 
Effect 

Mediation Pathway 
(95% CI) 

  path c paths a, b path c' path ab lower upper 
% change 

(ab/c) 

  X>M>Y 
X>M, 
M>Y X>Y     

Adult connectedness       

 
LP2 -0.05* -0.05** -0.02 -0.03** -0.05 -0.01 57% 

 
LP3 -0.14*** -0.05** -0.12*** -0.03** -0.04 -0.01 18% 

 
LP4 -0.14*** -0.14*** -0.07* -0.08*** -0.10 -0.05 54% 

 
LP5 -0.21*** -0.08*** -0.16*** -0.04*** -0.06 -0.02 20% 

 
LP6 -0.21*** -0.10** -0.15** -0.06** -0.10 -0.02 28% 

 
LP7 -0.29*** -0.11** -0.22*** -0.06** -0.10 -0.02 22% 

 
Boys -0.03* -0.13*** 0.05*** 

    

 
ESL -0.06*** -0.16*** 0.03 

    

 
Adults 

 
0.56*** 

     
Peer connectedness       

 
LP2 -0.05* -0.09*** -0.01 -0.04*** -0.06 -0.02 82% 

 
LP3 -0.14*** -0.14*** -0.08*** -0.06*** -0.08 -0.05 44% 

 
LP4 -0.15*** -0.24*** -0.04 -0.11*** -0.13 -0.08 72% 

 
LP5 -0.21*** -0.20*** -0.12*** -0.09*** -0.11 -0.07 42% 

 
LP6 -0.21*** -0.28*** -0.09 -0.12*** -0.16 -0.09 59% 

 
LP7 -0.29*** -0.43*** -0.10* -0.19*** -0.24 -0.15 67% 

 
Boys -0.03* -0.10*** 0.02 

    

 
ESL -0.06*** -0.03* -0.05** 

    

 
Peers 

 
0.45*** 

     
*p < .05, **p < .01, ***p < .001 
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Table C2. Mediation Model for Adult and Peer Connectedness on Optimism   

Relative 
Total 
Effect 

Relative 
indirect 
Effect 

Relative 
Direct 
Effect 

Mediation Pathway 
(95% CI) 

  path c paths a, b path c' path ab lower upper 
% change 

(ab/c) 

  X>M>Y 
X>M, 
M>Y X>Y     

Adult connectedness 

 
LP2 -0.02 -0.05** 0.01 -0.03** -0.04 -0.01 173% 

 
LP3 -0.10*** -0.05** -0.08*** -0.02** -0.04 -0.01 23% 

 
LP4 -0.12*** -0.14*** -0.05 -0.07*** -0.10 -0.05 62% 

 
LP5 -0.12*** -0.07*** -0.08** -0.04*** -0.06 -0.02 32% 

 
LP6 -0.06 -0.11** -0.01 -0.06** -0.09 -0.02 90% 

 
LP7 -0.15** -0.11** -0.10* -0.06** -0.09 -0.02 38% 

 
Boys -0.12*** -0.13*** -0.05*** 

    

 
ESL -0.01 -0.16*** 0.08*** 

    

 
Adults 

 
0.53*** 

     
Peer connectedness       

 
LP2 -0.02 -0.09*** 0.02 -0.04*** -0.06 -0.02 240% 

 
LP3 -0.10*** -0.13*** -0.05* -0.06*** -0.07 -0.04 54% 

 
LP4 -0.12*** -0.23*** -0.02 -0.10*** -0.12 -0.07 81% 

 
LP5 -0.12*** -0.19*** -0.04 -0.08*** -0.10 -0.06 66% 

 
LP6 -0.06 -0.27*** 0.06 -0.11*** -0.15 -0.08 209% 

 
LP7 -0.15** -0.43*** 0.03 -0.18*** -0.22 -0.13 117% 

 
Boys -0.12*** -0.10*** -0.08*** 

    

 
ESL -0.01 -0.03* 0.00 

    

 
Peers 

 
0.42** 

     
*p < .05, **p < .01, ***p < .001 
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Table C3. Mediation Model for Adult and Peer Connectedness on Self-Concept   
Relative 

Total 
Effect 

Relative 
indirect 
Effect 

Relative 
Direct 
Effect 

Mediation Pathway 
(95% CI) 

  path c paths a, b path c' path ab lower upper 
% change 

(ab/c) 

  X>M>Y 
X>M, 
M>Y X>Y     

Adult connectedness       

 
LP2 -0.06** -0.05** -0.04* -0.02** -0.04 -0.01 41% 

 
LP3 -0.13*** -0.04** -0.11*** -0.02** -0.03 -0.01 17% 

 
LP4 -0.16*** -0.14*** -0.09*** -0.07*** -0.09 -0.05 42% 

 
LP5 -0.17*** -0.07*** -0.14*** -0.04*** -0.05 -0.02 21% 

 
LP6 -0.21*** -0.11** -0.15*** -0.05** -0.08 -0.02 25% 

 
LP7 -0.30*** -0.11** -0.25*** -0.05** -0.09 -0.02 18% 

 
Boys -0.10*** -0.13*** -0.04*** 

    

 
ESL -0.09*** -0.16*** -0.02 

    

 
Adults 

 
0.48*** 

     
Peer connectedness       

 
LP2 -0.06** -0.09*** -0.03 -0.03*** -0.05 -0.02 51% 

 
LP3 -0.13*** -0.13*** -0.08*** -0.05*** -0.06 -0.03 38% 

 
LP4 -0.16*** -0.23*** -0.08** -0.08*** -0.11 -0.06 52% 

 
LP5 -0.17*** -0.19*** -0.11*** -0.07*** -0.09 -0.05 40% 

 
LP6 -0.21*** -0.28*** -0.11** -0.10*** -0.13 -0.07 48% 

 
LP7 -0.30*** -0.43*** -0.15** -0.15*** -0.20 -0.12 50% 

 
Boys -0.10*** -0.10*** -0.07*** 

    

 
ESL -0.09*** -0.03* -0.08*** 

    

 
Peers 

 
0.36*** 

     
*p < .05, **p < .01, ***p < .001 
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Table C4. Mediation Model for Adult and Peer Connectedness on Sadness   
Relative 

Total 
Effect 

Relative 
indirect 
Effect 

Relative 
Direct 
Effect 

Mediation Pathway 
(95% CI) 

  path c paths a, b path c' path ab lower upper 
% change 

(ab/c) 

  X>M>Y 
X>M, 
M>Y X>Y     

Adult connectedness       

 
LP2 0.06* -0.05** 0.04 0.02** 0.01 0.03 29% 

 
LP3 0.21*** -0.04** 0.19*** 0.02** 0.01 0.03 8% 

 
LP4 0.24*** -0.14*** 0.19*** 0.05*** 0.03 0.07 20% 

 
LP5 0.25*** -0.08*** 0.22*** 0.03*** 0.02 0.04 11% 

 
LP6 0.29*** -0.10** 0.26*** 0.04** 0.02 0.06 13% 

 
LP7 0.49*** -0.11** 0.45*** 0.04** 0.02 0.07 9% 

 
Boys -0.04* -0.13*** -0.09*** 

    

 
ESL 0.12*** -0.16*** 0.06** 

    

 
Adults 

 
-0.36*** 

     
Peer connectedness       

 
LP2 0.06* -0.09*** 0.03 0.03*** 0.01 0.04 47% 

 
LP3 0.21*** -0.14*** 0.17*** 0.04*** 0.03 0.06 20% 

 
LP4 0.24*** -0.23*** 0.17*** 0.07*** 0.05 0.09 30% 

 
LP5 0.25*** -0.19*** 0.19*** 0.06*** 0.05 0.08 24% 

 
LP6 0.30*** -0.28*** 0.21*** 0.09*** 0.06 0.12 29% 

 
LP7 0.49*** -0.42*** 0.36*** 0.13*** 0.10 0.17 26% 

 
Boys -0.04* -0.10*** -0.07*** 

    

 
ESL 0.12*** -0.04* 0.11*** 

    

 
Peers 

 
-0.31*** 

     
*p < .05, **p < .01, ***p < .001 
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Table C5. Mediation Model for Adult and Peer Connectedness on Worries   
Relative 

Total 
Effect 

Relative 
indirect 
Effect 

Relative 
Direct 
Effect 

Mediation Pathway 
(95% CI) 

  path c paths a, b path c' path ab lower upper 
% change 

(ab/c) 

  X>M>Y 
X>M, 
M>Y X>Y     

Adult connectedness       

 
LP2 0.03 -0.05** 0.02 0.01** 0.00 0.02 40% 

 
LP3 0.20*** -0.05** 0.19*** 0.01** 0.00 0.02 5% 

 
LP4 0.24*** -0.14*** 0.21*** 0.03*** 0.02 0.04 11% 

 
LP5 0.28*** -0.08*** 0.27*** 0.01*** 0.01 0.02 5% 

 
LP6 0.25*** -0.10** 0.23*** 0.02** 0.01 0.04 8% 

 
LP7 0.44*** -0.11** 0.42*** 0.02** 0.01 0.04 5% 

 
Boys -0.31*** -0.13*** -0.34*** 

    

 
ESL 0.11*** -0.16*** 0.08** 

    

 
Adults 

 
-0.20*** 

     
Peer connectedness       

 
LP2 0.03 -0.09*** 0.00 0.02*** 0.01 0.03 85% 

 
LP3 0.20*** -0.14*** 0.17*** 0.03*** 0.02 0.04 17% 

 
LP4 0.24*** -0.23*** 0.18*** 0.06*** 0.04 0.07 24% 

 
LP5 0.28*** -0.19*** 0.23*** 0.05*** 0.04 0.06 17% 

 
LP6 0.25*** -0.28*** 0.18** 0.07*** 0.05 0.10 28% 

 
LP7 0.45*** -0.42*** 0.34*** 0.10*** 0.08 0.14 23% 

 
Boys -0.31*** -0.10*** -0.34*** 

    

 
ESL 0.11*** -0.03* 0.10*** 

    

 
Peers 

 
-0.25*** 

     
*p < .05, **p < .01, ***p < .001 

 


