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Abstract 

Background: The dose-response relationship demonstrated by the cumulative risk approach 

has helped identify which children are in need for intervention and is univocal in the 

transdiagnostic risk that childhood adversity poses for psychopathology. However, the 

homogenization of different types of experiences and reliance on stress-based explanations, 

are key limitations of this approach. As such, different frameworks such as the Dimensional 

Model of Adversity and Psychopathology (DMAP) and the Harshness-Unpredictability 

framework, have focused on categorising distinct forms of adverse experiences into core 

dimensions based on their neurobiological and evolutionary consequences on development. 

Similarly, many have argued for dimensional views of psychopathology through the use of: 

a) symmetrical bi-factor models, where each symptom loads onto its specific factor and a 

general factor; and b) bi-factor S-1 models, consisting of specific factors and a general factor 

that is defined a priori by a reference domain. Further investigation is required to integrate 

these dimensional approaches to better understand the relationship between childhood 

adversity and psychopathology.  

Aims: The aim of this study was to investigate the factor structure and reliability of common 

models of psychopathology using the Total Difficulties Score (TDS) of the Strengths and 

Difficulties Questionnaire (SDQ). Another aim was to construct different adversity 

dimensions and test their association with the SDQ and the mediating role of executive 

control in this relationship.  

Methods: Using Growing Up in New Zealand data, the structure of the TDS was assessed for 

4632 children as well as its association with sociodemographic and behavioural correlates. 

Adversity dimensions (threat, deprivation, and unpredictability) were measured using various 

mother-reported data from the child’s first 4.5 years of life. Direct and indirect effects of 
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these adversity dimensions were examined with the SDQ at age 8 years and through the Luria 

Handclap Task (executive control) measured at age 4.5 years.  

Results: Confirmatory factor analyses and ancillary statistics revealed anomalous results 

across most models tested. The bi-factor S-1 model emerged as the most suitable structure for 

the TDS and showed correlations with lower prosocial behaviour using the SDQ. All 

adversity dimensions were associated with greater TDS; however, only deprivation showed 

significant indirect effects through poorer executive control in a combined mediation model.  

Conclusions: Bi-factor S-1 models represent a theoretically superior alternative to 

symmetrical bi-factor models, and present an opportunity to leverage the SDQ in 

transdiagnostic research. Further, this is the first study to highlight the utility in integrating 

multiple adversity dimensions from different frameworks, and show the transdiagnostic role 

of executive control as a target for intervention and prevention. 
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1 General Background 

It is widely established that adverse childhood experiences (ACEs), such as exposure 

to interparental violence, child sexual abuse, and neglect, have substantial effects on health 

and development (Kalmakis & Chandler, 2015). This abundant literature stems from early 

observations of adverse developmental trajectories for children exposed to important 

individual risk factors, such as poverty or sexual abuse, which is what is now deemed a 

specificity approach to childhood adversity (Rutter, 1981). As researchers in the field began 

to recognise that adversities frequently co-occur (Finkelhor et al., 2007; Dong et al., 2004), 

researchers transitioned to a cumulative risk (CR) approach that examines associations 

between the number of unique adversities experienced by a child and developmental 

sequelae, demonstrating a graded relationship between the two (as first reported in the 

foundational ACEs study by Felitti et al., 1998). Due to the simplicity in implementation and 

replication of these approaches, many studies have reported valuable insights regarding the 

increased risk childhood adversity poses for poor outcomes across the lifespan, such as 

asthma (Wing et al., 2015), cardiovascular disease (Godoy et al., 2021), and experiences of 

intimate partner violence (Fergusson et al., 2008). Further, this approach has revealed strong 

associations between childhood adversity and psychopathology (Herzog & Schmahl, 2018; 

O’Hare et al., 2022), which is broadly defined as the study of abnormal mental health states 

(Heckers, 2014), and is the primary focus of this thesis. Importantly, this early research 

helped identify which children are most at risk for developmental disadvantage and, as such, 

require intervention.  

Research into ACEs has burgeoned over the past decade (Struck et al., 2021), and this 

literature has established several patterns related to childhood adversity and psychopathology. 

Firstly, childhood adversity is suggested to pose transdiagnostic risk for psychopathology, as 

studies show elevated risk for almost all types of mental health disorders, such as mood 
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disorders (Angst et al., 2011), personality disorders (Raposo et al., 2014), and psychotic 

disorders (Morgan et al., 2020; Rosenfield et al., 2022). Evidence from US population-based 

studies shows that the elevated risk is largely non-specific across categories of psychiatric 

disorders (McLaughlin et al., 2010; Kessler et al., 1997). In addition, this elevated risk is 

consistent across the lifespan, showing associations in childhood, adolescence, and adulthood 

(McLaughlin et al., 2010; Kessler et al., 2010). Lastly, a World Mental Health Survey using 

data from 21 countries showed that 29.8% of global mental health problems can be accounted 

for by childhood adversities and reported strong associations between childhood adversities 

and all types of disorders regardless of income level (Kessler et al., 2010).  

Despite the foundational knowledge that specificity and cumulative risk approaches 

have offered developmental psychopathology, there are several limitations to this 

conceptualization of adversity. Firstly, childhood adversities frequently co-occur (Dong et al., 

2004; Finkelhor et al., 2007), making it impossible to determine whether an outcome of 

interest is attributed to a specific adversity or a cluster. Furthermore, a CR framework sums 

the total number of unique adversities experienced by a child to obtain a risk score whereby a 

child experiencing a risk profile characterised by sexual abuse and community violence 

would be treated homogenously to a child whose risk profile was characterized by poverty 

and neglect. The homogenisation of different types of environmental experiences and, in 

return, their effects on development, is a key limitation of this common approach. It is 

evident that there is scientific consensus on the potent influence of adversity on 

psychopathology. However, there exists much debate on the theoretical, methodological, and 

mechanistic underpinnings of both adversity and psychopathology. As researchers began to 

establish the graded relationship between adversity and developmental deficits, their attention 

shifted towards studying the mechanisms underlying this relationship, which has 
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predominantly focused on the stress-response system comprising the autonomic nervous 

system and hypothalamic-pituitary-adrenal (HPA) axis.  

In this thesis, I first provide an overview of several theoretical frameworks that 

delineate the effects of childhood adversity on development and psychopathology by a focus 

on stress pathways, while highlighting its drawbacks as a universal mechanism. I then discuss 

major paradigm shifts in psychology and psychiatry research that argue for: a) Dimensional 

views of psychopathology; and b) Dimensional models of childhood adversity, namely the 

harshness-unpredictability and threat-deprivation frameworks. Through this overview, I 

delineate the theoretical underpinnings of mental health as it pertains to childhood adversity 

rather than an exhaustive review of studies related to psychopathology. Lastly, I provide a 

rationale for the integration of the two dimensional models and review the extant literature on 

childhood adversity and mental health in the Growing Up in New Zealand (GUiNZ) study.  

1.1 Theoretical perspectives of childhood adversity 

         1.1.1 Stress as the underlying mechanism 

         Much research has been done on how early adversity becomes biologically embedded 

or ‘gets under the skin’ (Berens et al., 2017). The most widely studied mechanism mediating 

the effects of adversity on psychopathology concerns disruptions to stress response systems, 

specifically alterations in the hypo-thalamic-pituitary-adrenal (HPA) axis (Raymond et al., 

2018). This neuroendocrine system produces cortisol, a steroid hormone otherwise known as 

glucocorticoid, that is produced to respond to and regulate physiological responses to stress 

(Silverman & Sternberg, 2012). An abundant literature has shown that adversity exposure 

results in disruptions to the HPA axis (Gunnar & Quevedo, 2007). Impaired functioning of 

the HPA axis due to adversity exposure has been strongly linked with several physical 

developmental outcomes (Heim et al., 2000), but the evidence of its association with 

psychopathology is less clear. Here I provide an overview of various theoretical models that 
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focus on the dysregulation of the stress-response system and corresponding evidence for its 

mediating role between adversity and psychopathology.   

         Proponents of the CR approach support disruptions to the stress response system as 

the primary mechanism underlying the relationship between adversity and development. 

Arguably, the Allostatic Load Model (ALM) is the prevailing conceptual model linking 

adversity, stress dysregulation and development. Briefly, the model puts forth the concept of 

allostasis, which refers to the body’s ability to achieve equilibrium in its stress-response 

system (McEwen, 1998). Failure to effectively regulate these systems as a result of increasing 

environmental stressors leads to a short-term adaptation deemed the allostatic state, and in 

return, the chronic effects of remaining in this state are referred to as allostatic load, a 

measure of long-term ‘wear and tear’ on the body that increases the risk for disease and 

poorer development (McEwen, 2003). Evidence for increased allostatic load and its 

association with ACEs and poorer development has been seen for children (Bush et al., 2011; 

Danese & McEwen, 2012), adolescents (Doan et al., 2011), and adults (Finlay et al., 2022). 

These associations demonstrate a strong link between allostatic load and physical health 

outcomes, but do not entirely capture the relationship between adversity exposure and 

psychopathology. To delineate this inconsistency, researchers found that increased allostatic 

load was seen in individuals with psychological resilience as opposed to poor mental health 

(Brody et al., 2013). Another study showed differential associations between cortisol 

responses based on gender and neural circuitry but only within individuals with high 

externalising behaviours in the non-clinical range, suggesting a complex relationship between 

HPA axis regulation and neural activity and important considerations regarding the 

dimensionality of mental health (Konzok et al., 2021). This underscores many issues in the 

interpretation of stress system dysregulation as a universal mechanism for all types of 

developmental outcomes.  
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         Other models grounded in evolutionary psychology, such as the biological sensitivity 

to context (BSCT), adaptive calibration (ACM), differential susceptibility, and diathesis-

stress models, implicate both the stress-response system and individual variations as 

mediators between adversity and later psychopathology. Diathesis-stress models argue that 

vulnerability to psychopathology in poor environments varies according to an individual’s 

susceptibility to different factors, or diatheses, which can be genetic, biological, or 

psychosocial (e.g., polymorphisms or temperament) (Monroe & Simons, 1991). Despite its 

popularity, the model is limited by its inability to explain differential effects that vary 

according to the environment. As such, BSCT and differential susceptibility theory extend the 

diathesis-stress model by suggesting that individual differences in stress responsivity can be 

adaptive or maladaptive in either poor or supportive environmental contexts (Belsky & 

Pluess, 2009), and some studies have shown support for this (Bolten et al., 2013). Recently, 

the ACM attempts to unify these concepts by adding an implicit developmental focus that 

emphasises different responses that improve inclusive fitness according to one’s 

developmental stage (Del Giudice, Ellis, & Shirtcliff et al., 2011; Del Giudice, Hinnant, & 

Ellis et al., 2011). Importantly, the ACM is one of the few stress-based physiological models 

that accounts for sex differences, depicting different stress responses and adaptations for 

males and females in response to environmental adversity (Del Giudice, Ellis, Shortcliff et 

al., 2011). However, some research has shown that the effects of gender within the ACM did 

not entirely predict stress-response signatures when adversity was pervasive and severe 

(Doom et al., 2013).   

Despite these theoretical advances, all of which have received varying support (see 

review, Doom & Gunnar, 2018), there are limitations in using stress-response system 

dysregulation as a universal mechanism underlying adversity and psychopathology. First, 

differential stress signatures have been identified for various psychiatric disorders (see 
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review, Koss & Gunnar, 2018) and, as such, there is a lack of understanding of when and 

how each type of dysregulation leads to pathology (Fries et al., 2008; Gunnar & Vasquez, 

2001; Hellhamer et al., 1997). Second, as outlined by McLaughlin and Sheridan (2016), a 

stress perspective cannot universally explain the psychosocial and cognitive impacts of 

adversity and its relation to psychopathology, such as the lack of a stress-based explanation 

for language deficits as a result of adversity exposure (Farah et al., 2006). Further, one review 

highlighted no clear pattern between different stress-response signatures, type of adversity 

(deprivation or abuse), and associated psychosocial impairments (e.g., self-regulation) within 

the first five years of life (Wesarg et al., 2020). This highlights theoretical deficits in the 

stress perspective in accounting for age-appropriate associations and the influences of distinct 

types of environmental experiences. As such, stress models are not explicitly developmental 

and provide little understanding of the proximal mechanisms that explain the inconsistent 

relationships between adversity, stress-response system dysregulation, and psychopathology. 

Lastly, even if further research fills these gaps of knowledge, how efficient is a stress-based 

theoretical perspective in providing intervention targets? By targeting the stress-response 

system as a universal mechanism, researchers are limited in either developing interventions 

that regulate cortisol levels, which have demonstrated inconsistent efficacy (Slopen et al., 

2014), or preventing adversity exposure entirely, which is a difficult target to achieve 

(McLaughlin, 2016).  

Given the limitations of the stress response system as a universal mechanism, an 

exploration of other perspectives of adversity is worthwhile. Gabard-Durnam and Mclaughlin 

(2019) discuss the different features of adversity and underlying neurobiological assumptions 

that are emphasised by different theoretical frameworks. Based on their discussion, the 

models discussed above largely assert experience-dependent mechanisms as the underlying 

neurobiological mechanism of environmental experience, which reflects a non-
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developmentally specific view of learning that occurs across the lifespan in response to 

environmental experience (Gabard-Durnam & McLaughlin, 2019). By focusing on the stress-

response system, these models make the implicit assumption that all types of adversity trigger 

a developmental cascade through the same underlying mechanism and exert similar effects on 

the brain and other physiological systems. In contrast, other models of adversity emphasise 

different features of adversity, such as its timing or duration, and reflect experience-expectant 

mechanisms, which I elaborate on in the following section with respect to the stress-response 

system. 

1.1.2 Programming the HPA axis: Sensitive versus critical period models 

One feature of adversity that has been thoroughly investigated in the literature is the 

timing of adversity exposure. Given the established literature on heightened brain plasticity in 

early life, many have utilised sensitive or critical period models to investigate how different 

adversity exposures have differential effects based on their timing (Ismail et al., 2017). 

Although used interchangeably, critical period models refer to developmental windows where 

adversity exposure leads to irreversible or permanent effects that are unlikely to be modified 

by later environmental experiences; whereas a sensitive period model refers to a period where 

adversity exposure will have a stronger effect but can be modified by later experience (Ben-

Shlomo & Kuh, 2002). From a neurodevelopmental perspective, these models rely on 

experience-expectant plasticity, whereby neural circuitry develops within specific 

developmental timeframes as a result of environmental experiences (Gabard-Durnam & 

McLaughlin, 2019).  

The foetal origins of adult disease hypothesis, otherwise known as the Barker 

Hypothesis, perhaps best exemplifies a “critical period” model (see review, Barker, 2007). 

Based on geographical observations of areas with high infant mortality rates having much 

higher rates of cardiovascular disease decades later, Barker and colleagues demonstrated that 
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poor nutrition in utero and its corresponding effects on birthweight increase susceptibility to 

heart disease in adulthood, even when adjusting for lifestyle factors (Barker, 1986). Since 

then, many chronic diseases in adulthood have been shown to be biologically programmed 

during foetal development (Barker, 2007). Gluckman and Hanson (2006) have expanded the 

developmental time frame of this foundational work to a sensitive period model, most 

popularised by the ‘First 1000 Days’ campaign (www.thousanddays.org). Known as the 

Developmental Origins of Health and Disease framework, this evolutionary-developmental 

paradigm stresses the interplay of epigenetics, plasticity, and the mismatch between pre and 

postnatal environments in determining a predictive adaptive response, which is a survival 

strategy made by the developing organism (Gluckman et al., 2007).  

While this body of work has been largely metabolic and nutrition-focused, the 

paradigms referred to above have also been applied to the study of mental health and 

neurodevelopment. For example, exposure to maternal psychopathology in utero has been 

strongly linked to mental health difficulties in offspring (D’Souza et al., 2016; Glover, 2015; 

O’Connor et al., 2003; Slykerman et al., 2015). In support, one meta-analysis reports 

programming of the HPA axis as a mediator between maternal prenatal stress and later 

mental health difficulties (Pearson et al., 2015). However, the stress-response signature 

associated with prenatal programming varies widely and has often been examined with 

psychiatric disorders in a categorical fashion (Koss & Gunnar, 2018), despite high 

comorbidity being the rule rather than the exception in mental illness (Kotov et al., 2017). 

Other research has applied a sensitive period model of adversity and psychopathology by 

focusing on epigenetic mechanisms (Conradt et al., 2018). There has been some evidence for 

epigenetic pathways between adversity and psychopathology, such as post-traumatic stress 

disorder (Parade et al., 2016), however, this field is still lacking an integrated approach that 

http://www.thousanddays.org/
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translates epigenetic tissue modifications to neurobiological changes (Koss & Gunnar, 

2018).  

In two innovative studies, Dunn and colleagues tested the degree to which different 

life course models explain the association between adversity with DNA methylation (Dunn et 

al., 2019) and psychopathology at age 8 (Dunn et al., 2018). Results from both of these 

studies showed that a sensitive period model explained more variability in DNA methylation 

than accumulation or recency exposures (Dunn et al., 2019), however, an opposite pattern of 

results emerged when examining adversity-psychopathology relations, such that 

accumulation and recency models best explained this relationship instead of a sensitive 

period model. These findings highlight the complexity of applying a model that emphasises 

developmental timing to all types of adversity exposure, where the effects of poverty or 

neglect may be better accounted for by a sensitive period model rather than experiences of 

trauma, as it is difficult to identify periods where a brain expects to encounter harm (Gabard-

Durham & McLaughlin, 2019). Furthermore, applying a sensitive period to adversity-

psychopathology relations is difficult given that adversity can alter the developmental 

window itself, either accelerating or slowing development. Together, these results suggest 

that no single theoretical framework for adversity can best account for the elevated risk it 

poses for psychopathology. 

Collectively, these models highlight the need for a more explicit developmental focus, 

as stress-based frameworks mentioned in the preceding section (e.g., ALM) are insufficient in 

explaining the relationship between adversity and elevated risk for psychopathology. While 

accounting for the timing of exposure provides additional information on the relationship 

between adversity and psychopathology, it does not consistently explain how these effects are 

translated into neurodevelopmental deficits that increase transdiagnostic risk for 

psychopathology. This is also compounded by the fact that HPA axis alterations do not 
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clearly map onto discrete psychological disorders. Given this challenge, in the following 

sections, expansions within psychopathology research are introduced that can aid our 

understanding of how adversity gets biologically embedded and poses transdiagnostic risk for 

psychopathology. 

1.2 Dimensional models of psychopathology 

         1.2.1 Structure and statistical modelling of psychopathology 

          A key limitation of the existing literature on adversity and its effects on 

psychopathology is the examination of psychiatric disorders categorically, despite 

internalising and externalising disorders being highly comorbid (Caspi et al., 2020). While 

US population-based studies have shown that childhood adversity poses an elevated risk for 

virtually all common mental health disorders (Kessler et al., 2010), there have been some 

cross-national differences in this relationship. For example, research in Japan has suggested 

that physical abuse may be a specific risk for mood disorders as opposed to anxiety disorders 

(Fujiwara & Kawalkami, 2011). Adding to this, substance abuse disorders were most 

associated with sexual abuse and parental substance abuse in South Africa (Slopen et al., 

2010), but with family violence and neglect in Nigeria (Oladeji et al., 2010). While these 

diverging findings may represent important cultural differences, they also represent a 

traditional psychiatric nosological lens that interprets the antecedents of psychiatric disorders 

according to the Diagnostic and Statistical Manual of Mental Disorders (DSM), which 

classifies mental disorders as distinct categories. This begs the question, would the effects of 

childhood adversity on psychopathology benefit from a transdiagnostic lens? 

Recently, there has been a paradigm shift within psychology and psychiatry research 

that argues for a dimensional view of psychopathology, which favours a continuous spectrum 

rather than discrete diagnostic categories when examining mental illness (Lahey et al., 2021). 

Arguments for this paradigm shift have been discussed extensively (see Kotov et al., 2017). 
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In brief, advocates of a dimensional view argue that an abundant literature has shown that: a) 

Psychopathology exists along a spectrum (Wright et al., 2013); and b) Traditional diagnostic 

categories have low reliability (Kotov et al., 2017) and high comorbidity with other diagnoses 

(Widiger & Trull, 2007). One study reported that 36.8% of symptoms in the DSM-5 repeat 

1,022 times across multiple diagnoses, with the most repetitive symptoms representing 

symptoms of major depressive disorder (Forbes et al., 2023). As such, there can be vast 

differences in the symptoms exhibited by individuals with a given psychiatric disorder, and 

also a substantial number of individuals who exhibit dysfunction but do not meet these 

diagnostic criteria (Kotov et al., 2017). The substantial overlap in symptomatology across 

psychiatric disorders and the use of strict cut-offs greatly impact intervention and treatment. 

As such, a quantitative movement has aimed to estimate the overall structure of 

psychopathology to shift away from these limitations. 

         Early research within this movement was conducted by Achenbach (1966) on a 

sample of adolescents, where he noted substantial covariance among internalising (primarily 

defined as anxiety and depression) and externalising (primarily defined as aggressive and 

delinquent behaviour) symptoms. Many studies have replicated this finding, showing that 

internalising and externalising symptoms are strongly correlated in samples of adults 

(Krueger, 1999) and even more so for child and adolescent samples (Cosgrove et al., 2011; 

Lahey et al., 2004). This formed the foundation for researchers to investigate a general 

dimension that accounts for the high correlation between these two spectra of disorders. 

Dubbed the “p-factor” and conceptually similar to the g-factor of intelligence, this general 

factor of psychopathology was first investigated in adult samples using different models of 

hierarchically structured constructs (Lahey et al., 2012; Caspi et al., 2014).  

Figure 1 shows different hierarchical models used within psychopathology research. 

Several approaches guide the construction of these models, where some researchers use 
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confirmatory factor analysis to test a priori predictions about the structure of 

psychopathology (Patalay et al., 2015), and others use exploratory factor analysis to reveal a 

structure that best fits their data (Michelini et al., 2019). The correlated factors model (Model 

A) represents the traditional model used in psychopathology research, where specific factors 

typically represent internalising, externalising, and thought (i.e., psychotic) disorders, and are 

allowed to covary (Caspi et al., 2014). A bi-factor model (Model C) incorporates a second-

order higher dimension (p-factor) that is orthogonal to the aforementioned specific factors, 

where each symptom loads onto a specific factor as well as a general higher factor. The p-

factor within the bi-factor model represents the common variance shared by all symptoms 

being examined and conceptualises a transdiagnostic factor that is associated with all 

symptoms of psychiatric disorders (Lahey et al., 2021). In contrast, the higher-order factor 

model (Model B) allows symptoms to load onto each specific factor and in return, each 

specific factor loads onto the general factor. In this model, the p-factor represents the shared 

variance among different spectra disorders. Although the definitions of both general and 

specific factors are similar for interpretation purposes in bi-factor and higher-order models, 

bi-factor models have been used more frequently given the orthogonality of specific and 

general factors, which allows for tests of associations from specific and general factor scores 

with external variables, e.g.,  sociodemographic/clinical factors (Lahey et al., 2021)  
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Figure 1. Hierarchically structured models of psychopathology. A) Correlated-Factors 

Model. B) Bifactor Model. C) Higher-Order Factor Model. D) One-Factor Model. 

 

The bifactor models shown in Figure 1 represent symmetrical bifactor models, where 

each symptom or indicator loads onto a specific and general factor. Despite their popularity, 

some have pointed to anomalous results and inconsistencies in their application and 

interpretation (Forbes et al., 2021; Heinrich et al., 2023). As such, researchers have 

recommended an alternative modelling framework, the bi-factor (S-1) approach, which is 

argued to be a more theoretically sound approach to modelling the p-factor (Heinrich et al., 

2023). In a bi-factor (S-1) model, researchers define the general factor a priori by setting a 

reference domain that only loads onto the general factor without loading onto a specific 

factor. For example, Figure 2 shows a bi-factor (S-1) model where externalising disorders are 
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set as a reference domain, and as such are only allowed to load onto the general factor 

(Heinrich et al., 2021).  

 

Figure 2. Bi factor S-1 Model with Externalising Disorders set as the reference domain. EXT 

= Externalizing; INT = Internalizing; TD = Thought Disorder; SINT = Internalizing Specific 

Factor; STD = Thought Disorder Specific Factor; GEXT = General Factor with Externalizing as 

reference.  

The definition and operationalisation of the p-factor has been more consistent in 

samples of adults rather than in children and adolescents. Inconsistencies in the modelling of 

a p-factor across these samples are due to the wide range of content assessed for youth as 

opposed to a more cohesive assessment of psychopathology for adults. For example, the p-

factor in adult populations when sampled using diagnostic interviews or self-report 

questionnaires, shows that it is primarily characterised by thought and internalising disorders 

(Caspi et al., 2014; Hyland et al., 2018; Kim & Eaton, 2015; Oltmanns et al., 2018). In 

contrast, the p-factor in samples of children and adolescents shows greater variability. In 
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middle childhood, the p-factor has been defined as primarily consisting of both internalising 

disorders (Lahey et al., 2015; Olino et al., 2018), and externalising and autistic disorders in 

other samples (Hankin et al., 2017; McElroy et al., 2018). This variability is also evident in 

adolescent samples, such that some find the p-factor to be marked more strongly by 

internalising disorders (Hamlat et al., 2019), externalising disorders (Murray et al., 2016), or 

thought disorders (Laceulle et al., 2015). This highlights the need for further research and 

integration of the p-factor across developmental periods.  

         1.2.2 Evidence for the p-factor 

         Many have highlighted issues with the p-factor, with critiques of this research arguing 

its nature as a statistical artefact, inappropriate use of bi-factor models, and lack of 

consistency across studies (Bonifay et al., 2017; Bornovalova et al., 2020; van Bork et al., 

2017). Despite this, a large body of research has demonstrated the utility of this 

transdiagnostic measure of psychopathology in terms of the construct’s structural and 

criterion validity, heritability, and stability over time (Smith et al., 2020). With these key 

strengths in mind, I discuss evidence for the p-factor in samples of children and adolescents, 

given the early developmental focus of this thesis.  

         The bi-factor model has been repeatedly shown to perform best in samples with 

children and adolescents, exhibiting better model fit than a correlated-factors model (Lahey et 

al., 2015; Patalay et al., 2015). Many different iterations of bi-factor models have exhibited 

good model fit and vary in the factors specified, with some measuring eating pathology 

(Forbush et al., 2010), and in fewer instances thought disorder/psychosis (Stochl et al., 2015). 

When included in models, symptoms of thought disorder tend to load the highest onto the p-

factor (Caspi et al., 2014; Oltmanns et al., 2018). Bi-factor models have also been 

successfully constructed using both self-reported and proxy-reported data, and with 

categorical or continuous measures (Smith et al., 2020). In one study, researchers found that a 



 16 

parent-reported p-factor predicted teacher-reported school functioning in adolescence (Lahey 

et al., 2015), showing the robustness of this construct. The p-factor has also been shown to 

predict life outcomes, such as future mental health difficulties (e.g., suicide attempts, 

psychiatric hospitalisations), criminal behaviour, and poor physical health (Laceulle et al., 

2020; Pettersson et al., 2018; Sallis et al., 2020), over and above associations with specific 

factors and with no major differences in the strength of associations when using different 

informants of psychopathology. Lastly, further support for the criterion validity of the p-

factor comes from evidence regarding its personality and cognitive correlates, such as high 

neuroticism and low IQ (Castellanos-Ryan et al., 2016; Olino et al., 2014).  

         Many theories exist to explain the p-factor’s aetiology, such as those that are 

personality or temperament-based, which argue the p-factor reflects impulsive responsivity to 

emotion or dispositional negative emotionality (Carver et al., 2013; Tackett et al., 2013). 

Other interpretations rely on cognitive mechanisms and suggest the p-factor is a result of low 

intellectual functioning or thought dysfunction (Caspi & Moffitt, 2018). There is preliminary 

evidence for each of these interpretations (see review, Smith et al., 2020); however, it is 

difficult to reconcile any of these interpretations as the core underlying mechanism for all 

symptoms reflected in the p-factor. Recently, Southward et al. (2023) tested several leading 

theories regarding the interpretation of the p-factor, and reported findings that suggest a 

tripartite definition of the construct including neuroticism, impulsivity, and impairment. In 

parallel, a growing research has shown strong evidence for the genetic basis of the p-factor 

(Allegrini et al., 2020; Lahey et al., 2011; Pettersson et al., 2013). For example, one study 

reported moderate heritability of the p-factor in an adolescent sample (H2 = 0.43), 

demonstrating the construct’s validity (Lahey et al., 2017). Therefore, while there is debate 

and ongoing research on the causal mechanisms for the p-factor, its heritability suggests that 

it is a construct worth investigating.  
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         Other evidence for the validity and robustness of the p-factor is its substantial stability 

across the lifespan. Despite differences in the symptoms measured across models and the use 

of symptom or disorder-level data, studies consistently report high stability of the p-factor 

across childhood (McElroy et al., 2018), adolescence (Castellanos-Ryan et al., 2016; Riley et 

al., 2019), and adulthood (Greene & Eaton, 2017). Furthermore, one study showed strong 

homotypic continuity for specific and general factors, such that general, internalising, and 

externalising factors respectively predicted general, internalising, and externalising factors 

1.5 years later (Snyder et al., 2017). While these results showed strong homotypic continuity, 

there are other competing hypotheses regarding the developmental trajectory of the p-factor, 

namely p-differentiation and dynamic mutualism. P-differentiation argues that the p-factor 

represents a general disposition to psychopathology that becomes more specific over time, 

whereas dynamic mutualism argues that the p-factor is the manifestation of different 

symptoms reinforcing each other to establish long-term comorbidity (Murray et al., 2016; 

McElroy et al., 2018). Both hypotheses have received preliminary support (McElroy et al., 

2018), yet further research is needed to understand the specific dynamics of how this 

transdiagnostic measure unfolds over time.   

There have been some attempts to synthesise research on bi-factor models, both 

across different iterations of the models and across samples. Levin-Aspenson et al. (2021) 

were able to establish bi-factor models with good fit across several large psychiatric 

epidemiological studies, but found differences in the interpretation of the p-factor and 

reliability of specific factors across samples. In another study, researchers tested different 

variations of bi-factor models using the Child Behaviour Checklist (CBCL), and showed 

similarity across these models in terms of good model fit and factor loadings, but differences 

in the reliability of general and specific factors (Hoffman et al., 2022). This highlights the 
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need for cautious interpretation of the p-factor across studies and theoretically sound external 

validation analyses. 

As with the CBCL, many studies have tested different hierarchical structural models 

using the Strengths and Difficulties Questionnaire (SDQ) (Goodman, 2001). Using data from 

a large-scale study based in Britain, Goodman et al. (2010) conducted a structural analysis of 

the SDQ and found that using the prosocial scale along broader internalising and 

externalising dimensions, assessed via the peer/emotion and conduct/hyperactivity subscales 

respectively is more appropriate in low-risk samples, whereas using all five subscales adds 

additional value in clinical samples. Fernandez De la Cruz et al. (2018) lend support to these 

findings using two large paediatric clinical samples from England and Norway, showing that 

a 5-factor solution, where all specific subscales of the SDQ are correlated, provide the best 

model fit and discriminant validity between psychiatric disorders. In another study, 

researchers used an Item Response Theory Analysis of the four ‘difficulties’ subscales in the 

SDQ (peer, emotional, conduct, and hyperactivity problems), and showed that there was 

evidence for a strong general factor in bi-factor models (Keller & Langmeyer, 2019).  

Many studies have shown support for different iterations of bi-factor models using the 

SDQ, such as support for both a bifactor model with one general factor and 5 correlated 

specific factors in a sample of 8-13 year olds using parent and teacher versions of the SDQ 

(Kobor et al., 2013). Similarly, a bifactor model with two correlated general factors and 4 

specific factors proved a good fit for a sample of 4-17 year olds (Caci et al., 2015). In 

contrast, some studies supplemented the SDQ with other measures and dichotomised items to 

increase statistical power, and subsequently showed that bi-factor models with one general 

factor and three specific factors (internalising, externalising, and thought disorder) showed 

good fit (Afzali et al., 2018; Carragher et al., 2016). Lastly, Chen et al. (2022) showed 

support for a bi-factor model using parent and adolescent self-reported SDQ with one general 
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factor and four specific factors, however relied solely on model fit indices. Given the range of 

models tested and the inconsistent reporting of reliability indices, comparison across different 

studies is difficult. Further, the inclusion of the strength-based prosocial scale in some bi-

factor models presents issues in interpretation given reported problems with reverse-coded 

items (van de Looij-Jansen et al., 2011). Collectively, these findings highlight the need for 

further research regarding the utility of bi-factor models using the SDQ total difficulties 

subscale, which are informed by recent structural analyses (Goodman et al., 2010; van de 

Looij-Jansen et al., 2011), and appropriate reporting of relevant statistical indices for bi-

factor models (Rodriguez et al., 2016).  

Given that other studies have successfully tested different structures of 

psychopathology using behavioural and mental health screening questionnaires (Carragher et 

al., 2016; Patalay et al., 2016), GUiNZ data provides an opportunity to test this dimensional 

approach using a rich dataset which allows for sound external validation analyses. It is 

important to note from the outset that the present study uses the term psychopathology to 

refer to mental health and behavioural difficulties for the GUiNZ cohort, which is not meant 

to insinuate that the present study is measuring diagnosed or severe psychopathology, but is 

in reference to the statistical techniques used within this line of research. Also worth noting is 

potential issues with the use of one scale such as the SDQ to represent a transdiagnostic 

measure of psychopathology, which may reflect issues within the psychometric properties of 

the instrument itself. However, the current literature supports the use of broader internalising 

and externalising scales of the SDQ in low risk and/or community samples (Goodman et al., 

2010), and might shed light on the gaps in integrating p-factor research within community 

and epidemiological samples for earlier developmental periods.  

Next, I overview dimensional models of childhood adversity, beginning with a 

definition of childhood adversity, and highlighting how a transdiagnostic measure of 
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psychopathology has been already employed in childhood adversity research, and the ways in 

which it benefits the field.  

1.3 Dimensional models of adversity 

         1.3.1 Defining childhood adversity 

         In their foundational paper, Felitti et al. (1998) defined ACEs as “childhood abuse and 

household dysfunction”, which has been argued to be both vague and constraining to explicit 

maltreatment, parenting practices, and associated household chaos (Hill, 2019). Since then, 

many have called for a consensus on the definition of childhood adversity, which would 

allow comparisons across studies and also provide the ability to distinguish between concepts 

like trauma, stress, and toxic stress (Mclaughlin, 2016). One definition that is gaining 

popularity in the literature defines childhood adversity as experiences that represent a 

deviation from an expected environment and which would likely require a significant 

adaptation by an average child (Mclaughlin, 2016). The ‘expectable’ environment in this 

sense refers to the necessary inputs required for healthy development, which can be disrupted 

due to the presence of unexpected inputs (e.g., sexual abuse) or the absence of expected 

inputs (e.g., cognitive stimulation). However, the disruption to the expectable environment is 

only referred to as adversity if it is likely that an average child would have to significantly 

adapt to it, presumably in terms of either neurobiological or psychosocial adaptation 

(Mclaughlin, 2016). Therefore, this definition establishes the type of environmental 

experience that would qualify as adversity, but makes no assumptions about the necessary 

response of the individual exposed to such an experience or its temporal specificity. In 

contrast, stress and toxic stress respectively address the response of the individual and the 

duration of this response, where stress refers to the adaptation of an individual to 

circumstances over time and toxic stress refers to the duration and cumulative effect of this 

response (Humphreys & Zeanah, 2015; Monroe, 2008; Shonkoff & Garner, 2012). Lastly, 
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trauma can be distinguished as a specific type of environmental experience, one where an 

individual is exposed to or witnesses threat or actual death, injury and violence (American 

Psychiatric Association, 2013).  

         With this definition of childhood adversity in mind, in the following section two 

dimensional models of adversity are explored that distil myriad adverse experiences into their 

active ingredients, beginning with the Dimensional Model of Adversity and Psychopathology 

(DMAP). 

         1.3.2 Dimensional Model of Adversity and Psychopathology (Threat-Deprivation 

framework, DMAP) 

         The DMAP provides a mechanistic framework to understand the effects of adversity 

on neurodevelopment and psychopathology (Mclaughlin et al., 2014). This is achieved by a 

neurobiologically based analysis centring key cognitive neuroscience principles, such as the 

role of experience-driven plasticity and its influence on brain development (Mclaughlin & 

Sheridan, 2014). Decades of neuroscientific research have shown that early life is a period 

with heightened brain plasticity, characterised by the interplay of genetic and environmental 

factors that shape brain development (Kolb & Gibb, 2011). As illustrated in previous 

sections, experience-driven plasticity can be experience-expectant, whereby neural circuitry 

develops as a result of specific environmental stimuli within specific developmental 

windows, or experience-dependent, which reflects learning across the lifespan (Gabard-

Durham & McLaughlin, 2019). Using these principles, the model re-conceptualises previous 

perspectives by emphasising the importance of learning in response to environmental cues 

and its effects on the development of neural circuitry.  

Whereas stress perspectives provide a blanket explanation for the ways in which 

adversity would influence neurodevelopment and later psychopathology, this model 

mechanistically outlines how ACEs can be categorised along distinct core underlying 
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dimensions that exert unique influences on learning and corresponding brain development 

(Mclaughlin et al., 2014). The framework proposes that multiple types of adversity can be 

distilled along the core dimensions of threat and deprivation, while also highlighting the 

possibility of other plausible dimensions and the likelihood that they co-occur (Mclaughlin & 

Sheridan, 2016). Many studies have provided support for the DMAP by directly comparing it 

to specificity and cumulative approaches, highlighting how the latter methodologies may 

obscure specific associations between distinct environmental experiences and 

psychopathology (Henry et al., 2021; Stein et al., 2022). Distinctions between the core 

dimensions of threat and deprivation will be elaborated on below, relying on an accumulating 

literature on the downstream effects of learning disruptions on development and how they 

relate to the onset of psychopathology.  

         Threat refers to environmental experiences that expose a child to actual or threat of 

harm to their survival and includes either being the target of or witnessing said experience 

(Mclaughlin et al., 2014). Consistent with the definition of trauma (APA, 2013), threatening 

experiences are hypothesised to alter neurobiological development, most importantly in terms 

of social information processing, such as threat detection and emotion regulation (Mclaughlin 

& Sheridan, 2014; Trautmann et al., 2022). Many studies have supported alterations in 

socioemotional development as an underlying mechanism linking threat and later 

psychopathology. In a series of foundational studies by Pollak and colleagues, children 

exposed to maltreatment exhibited distinct emotion recognition patterns in ways that 

facilitated the rapid identification of threat, such as increased accuracy in identifying angry 

faces (Pollak & Sinha, 2002; Pollak et al., 2009). In return, these distinct socioemotional 

processing patterns have shown associations with many psychiatric disorders (Briggs-Gowan 

et al., 2016; Dodge et al., 1990). Previous research has also connected threat-related attention 

bias to emotion regulation (Cisler & Koster, 2010), an established transdiagnostic mechanism 
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that conveys overall risk for psychopathology (Aldao et al., 2016). Further, one study 

reported that emotion regulation mediated the relationship between child maltreatment and 

the p-factor longitudinally (Weissman et al., 2019). Another study showed that threat, but not 

deprivation, was associated with greater externalising problems in adolescence through 

differences in social information processing, such as affective theory of mind (Heleniak & 

McLaughlin, 2020).  

Neuroscientific evidence provides substantial support for the threat dimension in the 

DMAP, where one systematic review highlighted the associated neural systems disrupted due 

to threat. These include the: 1) fronto-amygdala circuit, which comprises the amygdala and 

medial prefrontal cortex (mPFC); 2) hippocampus; and 3) salience network, which comprises 

the anterior insula, dorsal anterior cingulate cortex (dACC), and supplementary motor area 

(Mclaughlin, Weissman, & Bertran et al., 2019). The review found strong evidence for the 

DMAP and its predictions of neurodevelopmental consequences following experiences of 

threat. Children exposed to threat were consistently shown to have reductions in amygdala, 

mPFC, and hippocampal volume (Edmiston et al., 2011; Hanson et al., 2010; Hanson et al., 

2015; Saxbe et al., 2018), increased amygdala reactivity to threatening stimuli (McCrory et 

al., 2013), and differences in the salience network evidenced by greater activation of the 

anterior insula (Cisler et al., 2019; Marusak et al., 2015) and reduced dACC response 

(Weissman et al., 2019). Importantly, these patterns follow the DMAP’s predictions and were 

not consistently seen as a result of deprivation exposure, suggesting a distinct influence of 

threatening experiences on the brain.  

In the DMAP, deprivation encompasses limited age-specific environmental 

complexity in terms of cognitive and social environmental inputs, which can range from 

being entirely absent to insufficient (Mclaughlin & Sheridan, 2014). As such, deprivation can 

be represented by a lack of psychosocial or cognitive enrichment, and on the more severe end 
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of the spectrum, the absence of a primary caregiver due to institutional rearing (Mclaughlin et 

al., 2014). The DMAP predicts that experiences characterised by deprivation will alter neural 

circuitry associated with cognitive ability. The role of the environment in shaping neural 

circuitry is especially critical within the first few years of life when brain development is at 

its most malleable state. Early brain development is characterised by periods of proliferation 

and pruning, where the former is characterised by rapid overproduction of synaptic 

connections between neurons to lay the foundation for future learning, and the latter being the 

refinement of these connections through selective elimination guided by both genetic and 

environmental factors (Changeux & Danchin, 1976; Petanjek et al., 2011). As such, 

development is both cumulative and hierarchical, and heightened periods of plasticity may be 

both harmful and beneficial to a child. In the case of deprivation, the absence of required 

cognitive/social inputs for healthy development can lead to fewer learning opportunities that, 

in turn, might alter cognitive processes which are used to sculpt even more complex cognitive 

ability later (Ellis et al., 2022). Similarly, experience-expectant mechanisms may be at play 

that eliminate synaptic connections that are underutilised due to reduced opportunities of 

learning (Ellis et al., 2022). 

There has been consistent evidence that deprivation exerts an overall risk for future 

psychopathology and that this relationship is specifically mediated by alterations in cognitive 

ability. Firstly, experiences of deprivation, ranging from more severe such as 

institutionalisation to less severe ones like low socioeconomic status (SES), have been 

associated with increased risk for many forms of psychopathology (Humphreys et al., 2020; 

Peverill et al., 2021). The DMAP’s prediction that deprivation, but not threat, is associated 

with heightened risk for psychopathology through deficits in cognitive functioning has been 

well supported. In two studies, Miller and colleagues showed that when examining threat and 

deprivation simultaneously, only deprivation exerts risk on future psychopathology through 
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language ability (Miller et al., 2018; Miller et al., 2021). This pattern of results is also seen in 

preschool children when using SES as a proxy for deprivation rather than measures that 

reflect direct cognitive stimulation in the immediate rearing environment (Wade et al., 2021). 

Studies that examined both deprivation and threat simultaneously have shown that only 

deprivation, measured using proxies such as low SES and parental education, is associated 

with deficits in executive functioning (Sheridan et al., 2020; Vogel et al., 2021) and response 

inhibition (Machlin et al., 2019). Research has also shown that assessment methods are 

important in unveiling these associations, where one study reports associations between both 

threat and deprivation with teacher-reported inhibitory control (Wolf & Suntheimer, 2019), 

whereas one meta-analysis reports a stronger association between deprivation and objectively 

assessed executive function (Johnson et al., 2021).  

         A systematic review has shown that experiences characterised by deprivation are 

associated with alterations in neural circuitry implicated in cognitive development, namely in 

the frontoparietal and striatal circuits (McLaughlin et al., 2019). Children exposed to 

deprivation, but not threat, consistently showed significant differences in the structure of the 

frontoparietal network, namely in terms of reduced thickness and volume of the dorsolateral 

prefrontal cortex (Edmiston et al., 2011; Herzberg et al., 2018; Hodel et al., 2015; 

McLaughlin et al., 2014). Additionally, children who experienced extreme kinds of 

deprivation, such as institutionalisation, consistently displayed reduced total grey and white 

matter volume (Mehta et al., 2009; Sheridan et al., 2009). Lastly, in studies investigating 

striatal activation in tasks involving reward processing, children exposed to deprivation 

consistently showed reduced dorsal and ventral striatum recruitment (Goff et al., 2013; 

Hanson et al., 2015; Mehta et al., 2010), with an opposite pattern for children exposed to 

threat (Dennison et al., 2016). Importantly, these results align with the predictions of the 
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DMAP even though the studies were not designed to directly test for the differential impacts 

of different types of adversity.  

         There is a substantial evidence base for the DMAP which supports its neurobiological 

analysis of the differential effects of threat and deprivation and its integration with 

transdiagnostic mechanisms. Using principles of experience-driven plasticity, this framework 

provides a mechanistic understanding of the relationship between adversity and 

psychopathology, highlighting how distinct neurodevelopmental adaptations as a result of 

different environmental experiences contribute towards poorer development (McLaughlin & 

Sheridan, 2014).  

         1.3.3 Harshness-Unpredictability Model 

         Similar to the DMAP, the Harshness-Unpredictability framework uses evolutionary 

psychology principles to categorise ACEs into their core dimensions. This framework is 

rooted in life history theory, which looks at how organisms allocate their time and energy 

towards life cycle goals, such as physical/cognitive growth and reproduction (Ellis et al., 

2009). The model is fundamentally concerned with the ‘why’ of adverse development, more 

specifically why development operates the way it does in response to adversity and how this 

ties into our history of natural selection (Ellis et al., 2022). A key strength of this model is 

that it challenges the traditional deficit-based approach to childhood adversity, and argues 

that ‘maladaptive’ development occurs to improve evolutionary functioning rather than 

impair it, given its adaptiveness under conditions of early life stress (Belsky et al., 1991; Ellis 

et al., 2022). While the Harshness-Unpredictability model focuses on predicting an 

individual’s behaviour and health in relation to their reproductive fitness, it also offers a 

unique evolutionary view into vulnerability for psychopathology.  

         Enhancing one’s reproductive fitness across the lifespan involves distinct trade-offs 

between life cycle goals, such as those between bodily maintenance and growth, current and 
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future reproduction, or those between offspring quality and quantity (Ellis et al., 2009). These 

trade-offs occur due to different developmental and environmental experiences and are 

understood via variations in life history traits, which relate to one’s reproductive fitness and 

are phenotypically reflected by mediators such as biological ageing and parenting practices 

(Ellis et al., 2022). A life history strategy represents the collection of different life history 

traits and is typically represented on a slow-fast continuum, which has been well-supported in 

human research (Ellis et al., 2009). There are key differences between slow and fast life 

history strategies in terms of reproductive timing/effort and other phenotypic mediators, 

whereby those with a slow strategy have delayed reproduction and sexuality, invest more 

heavily in offspring, low impulsivity, and are focused on maximising long-term survival 

(Belsky et al., 1991). An opposite pattern emerges for those with a fast strategy, which is 

typically characterised by early reproduction, high number of sexual partners, and risky and 

aggressive behaviour (Del Giudice et al., 2015).  

         Ellis and colleagues propose that environmental harshness and unpredictability are 

distinct dimensions of early life that regulate individuals’ life history strategies (Ellis et al., 

2009). Their model argues that evolutionary history favoured different life history strategies 

in response to these frequently occurring and adverse environmental experiences. In addition 

to the dimensions of harshness and unpredictability, the model views development as 

hierarchically based on energy availability, given the role that energy expenditure and caloric 

intake have on development (Ellis et al., 2022). As such, variations in life history traits are 

contingent first on stressors directly related to bioenergetic resources, and when health 

conditions are satisfied, rely on psychosocial circumstances (Ellis et al., 2022).  

         In the Harshness-Unpredictability framework, environmental harshness refers to 

extrinsic sources of morbidity-mortality, such as poverty, family violence, and famine, which 

collectively correspond to a greater risk of injury, illness, or death (Ellis et al., 2022). A key 
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feature of this dimension of adversity is that the risk of morbidity-mortality from these 

environmental experiences either cannot be prevented or that there is a low return on 

investment in attenuating such risk (Andre & Rousettt, 2020). For example, greater 

investment in offspring in environments characterised by high levels of harshness (e.g., war) 

will have little impact on increasing survival or reducing the risk of death or injury. The 

model makes the prediction that environments with high levels of harshness will be 

associated with faster life history strategies, exhibited by life history traits such as greater 

number of sexual partners and high impulsive and aggressive behaviour (Ellis et al., 2009). 

Importantly, this dimension also diverges from the threat-deprivation framework by using 

distal ecological cues that our evolutionary history has sensitised us to detect (Ellis et al., 

2022). For example, research has often operationalised harshness as socioeconomic status 

(Chen et al., 2002), but also with more direct indicators of morbidity-mortality such as family 

death or neighbourhood danger (Chang et al., 2019). This literature has largely supported that 

cues of harshness are associated with faster life history strategies (Chang et al., 2019; Gettler 

et al., 2015; Nettle, 2010).  

         There has been some preliminary support for the consequences of harshness on 

psychopathology. In one study, researchers found that those with traits corresponding to that 

of a faster life history strategy have higher levels of general psychopathology, especially in 

terms of paranoid ideation, interpersonal sensitivity, and depression (Kahl et al., 2022). 

Another study found support for the mediating role of life history traits, such that childhood 

trauma was associated with greater overall psychopathology through accelerated pubertal 

development (Colich et al., 2020). Adding to this, researchers also found support for the role 

of parenting practices as a mechanism underlying the relationship between income harshness 

and externalising behaviours (Li & Belsky, 2022). One study found that threat, but not 

deprivation-based forms of harshness, was associated with greater DNA methylation age and 
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advanced pubertal stage, and that DNA methylation age mediated the relationship between 

threat-harshness and depressive symptoms (Sumner et al., 2019). Lastly, broader ecological 

indicators of harshness in early life, such as neighbourhood poverty, are shown to be 

predictive of neural architecture in adolescence, with specific associations with the fronto-

parietal, cortico-limbic, and salience systems (Michael et al., 2023), which have been linked 

to internalising symptoms (Brieant et al., 2021).  

         Unpredictability is best defined as the random variation in harshness, such that levels 

of harshness in an environment can be predictable or unpredictable (Ellis et al., 2009). 

Unpredictable environmental conditions are characterised by low autocorrelation and cue 

reliability, meaning that the unpredictable environmental condition must not correlate with 

itself over time and provide little predictive utility about future environmental conditions 

(Ellis et al., 2022). The central tenet behind unpredictability as a dimension of adversity is 

that it is associated with future-discounting of costs and benefits, and as such is associated 

with faster life history strategies (Hill et al., 1999). There are two ways to classify and 

measure unpredictability, namely a statistical learning or ancestral cue perspective. The 

former involves directly measuring environmental parameters to detect the underlying 

statistical structure of one’s environment (Li et al., 2018), whereas the latter involves using 

privileged sources of information from the environment which individuals are sensitised to 

given our evolutionary past (Young et al., 2020). Within a Western context, the ancestral cue 

perspective is often operationalised variations in parental transitions and 

household/neighbourhood chaos, using indicators like the number of parental relationships or 

residential moves, or changes in neighbourhood safety and family stress (Young et al., 2020). 

Many of these different ways of measuring unpredictability have been associated with 

indicators of a faster life history strategy, such as greater aggressiveness (Simpson et al., 

2012) and sociosexuality (Szepsenwol et al., 2017).  
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 Despite the differences in operationalizing and measuring unpredictability, research 

consistently shows associations between this dimension and risk for psychopathology. For 

example, some studies measure unpredictability as variations in constructs related to chaos or 

instability on a household, socioeconomic, or neighbourhood level. When operationalized 

this way, unpredictability measured by variations in caregiver consistency and childhood SES 

was associated with greater socioemotional problems (Evans et al., 2005) and overall mental 

health difficulties (Dwairy et al., 2008; Hurst & Kavanagh, 2017).  Moreover, one study 

showed that early life unpredictability measured by changes in parental 

residence/relationships was associated with externalising and criminal behaviours in 

adulthood via externalising behaviours at age 16 years (Doom et al., 2016). Notably, when 

multiple proxies of unpredictability are used, such as household disorganisation and 

instability, factors related to household chaos tend to be more associated with greater 

externalising behaviours (Deater-Deckard et al., 2009; Mills-Koonce et al., 2016). Another 

important consideration is the inclusion of maternal depression as a marker of 

unpredictability. While not typically used to index unpredictability, many studies have shown 

that maternal depression poses elevated risk for developing multiple forms of 

psychopathology across the lifespan and cognitive disadvantage via unpredictable maternal 

signals (Halligan et al., 2004; Glynn & Baram, 2019; Verbeek et al., 2012). Further, maternal 

depression has shown strong associations with household chaos (Andrews et al., 2022; Hur et 

al., 2015; Marsh et al., 2020) and executive functioning (Gueron-Sela et al., 2018). 

Collectively, these findings highlight the transdiagnostic risk that multiple forms of 

unpredictability pose for psychopathology; and the ongoing efforts in appropriately capturing 

and measuring this dimension.  

There is mixed evidence for the underlying mechanisms of unpredictability and its 

influence on psychopathology. This research emerges within the context of the Hidden 
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Talents approach, which is derived from life history theory, and attempts to characterise 

alterations to cognitive abilities that are adaptive under harsh and unpredictable early 

environments but are linked to greater psychopathology (Ellis, Abrams, & Masten., 2022). A 

recent meta-analysis highlighted small but significant reductions in child executive 

functioning in relation to greater household instability and disorganisation, with stronger 

associations when using household instability and informant-reported executive functioning 

(Andrews et al., 2021). Whereas deprivation, and in some instances threat, are typically 

associated with reduced cognitive ability (Johnson et al., 2021), there is also evidence for 

cognitive enhancements due to unpredictability (see Wade et al., 2022). Some of these 

adaptations include associations between greater unpredictability and enhanced attention 

shifting (Fields et al., 2021; Mittal et al., 2015) and working memory (Nweze et al., 2021; 

Young et al., 2018). Notably, many of these studies recruited participants from severely 

deprived environments and point to the possible mitigating effect of unpredictability on 

cognitive ability when deprivation is pervasive and severe. In another study, effortful control 

was negatively predicted by harshness (neighbourhood and parenting) but positively 

predicted by unpredictability (parental transitions) (Warren & Barnett, 2020). Despite this, 

some of these studies are limited by biased measurements of cognitive ability and 

retrospective assessment of early adversity. 

There has also been some research on the neural correlates of unpredictability that 

correspond with the cognitive adaptations discussed above. Much of this work has been 

informed by animal models that simulate unpredictability by experimentally manipulating 

rodent maternal signals, showing neurobiological adaptations in regions that underlie 

cognitive and emotional processes, such as the amygdala, hippocampus, and medial 

prefrontal cortex (Bolton et al., 2017; Gee, 2021; Liu & Fisher, 2022).  Analogous to animal 

models, human studies have used unpredictability measures coded from mother-child dyadic 
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interactions to study neurobiological adaptations. In one of these studies, greater 

unpredictability via maternal signals was associated with imbalances in the medial temporal 

lobe prefrontal cortex (Granger et al., 2021). On the other hand, unpredictability indexed by 

household chaos and financial instability shows a more complex relationship. In a sample of 

adolescents, household chaos moderated the relationship between parental monitoring 

practices and greater insular cortex activation (i.e., brain regions attributed to salience 

processing and cognitive flexibility, see Uddin, 2021) only in low chaos households 

(Lauharatanahirun et al., 2018). The findings illustrate how the effects of parental control on 

adolescent risky behaviour are mitigated in environments characterised by high levels of 

unpredictability. Similarly, Kim-Spoon et al. (2017) showed that parental control was 

associated with enhanced cognitive control (measured via neural activation of regions of the 

frontoparietal network during a task) for adolescents but only in low chaos environments, 

whereas only those in high chaos environments showed associations between poor cognitive 

control and social and emotional problems. 

The Harshness-Unpredictability framework provides a dimensional view of adversity 

and its influences on psychopathology and development from an evolutionary perspective. 

Many studies have adopted this framework and perspective when examining adversity, 

highlighting how environmental experiences can influence life traits towards that of a faster 

life history strategy. However, further research is needed to understand the complex 

neurobiological adaptations associated with unpredictability in particular, and the 

methodological implications that come with measuring this dimension. Next, I turn towards a 

rationale for the integration of the aforementioned dimensional models discussed, using key 

integrative concepts as conceptualised by Ellis et al. (2022) and empirical articles that have 

looked at dimensions from either dimensional model in tandem.  
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1.4 Thesis Rationale: Integrated dimensional model 

         Although developed separately, Ellis et al. (2022) discuss a rationale for the 

integration of the DMAP and Harshness-Unpredictability frameworks. Their rationale for this 

integration lies in the complementarity between their frameworks, such that an evolutionary 

analysis of the DMAP and a neurobiological analysis of the Harshness-Unpredictability 

framework, provide a cohesive argument for which dimensions of early adversity are of 

importance, and why and how these dimensions confer risk for adverse development. A key 

strength of this integrated model is its developmental significance as it pertains to 

psychopathology, given that it can explain concepts of equifinality, where different early 

experiences lead to similar outcomes, and multifinality, where similar early experiences lead 

to different outcomes (Gee, 2021). Similarly, a dimensional view of psychopathology will aid 

our understanding of how childhood adversity poses transdiagnostic risk through mediators 

that convey risk for all spectra of disorders. To illustrate the benefits of this integrated model 

and dimensional view of psychopathology, here below I first review GUiNZ research that has 

investigated these two topics, and I discuss how a dimensional view will circumvent some of 

these limitations. I also address the limitations of a dimensional view in terms of 

measurement and its focus on the environment rather than biology. 

An integrated model of adversity leverages conceptual differences between two 

different models in a theoretically compatible manner. Firstly, the harshness dimension can 

be categorised into greater extrinsic morbidity-mortality due to the presence or absence of 

specific environmental inputs, thus can be theoretically mapped onto the threat and 

deprivation dimensions in the DMAP. Second, the DMAP and Harshness-Unpredictability 

frameworks address different levels of the environment, with the former focusing on 

adversity within the immediate caregiving environment and the latter within the broader 

ecological context. This also allows the examination of multi-level adaptations to the 
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environment, such as concurrent adaptations (e.g., social information processing biases), and 

proximal (e.g., inflammatory processes that increase impulsivity, Gassen et al., 2018) and 

distal (e.g., accelerated pubertal development) ecological adaptations (Ellis et al., 2022). 

Lastly, the integration of these two models relies on a strong theoretical foundation that 

grounds neurodevelopmental principles like experience-driven plasticity within an 

evolutionary-developmental perspective (McLaughlin et al., 2021). This allows for testable 

hypotheses on the links between different dimensions of adversity, transdiagnostic mediators, 

and psychopathology, using an explicitly developmental approach that incorporates multiple 

theoretical perspectives.  

There has been limited research on the neurobiological effects of threat, deprivation, 

and unpredictability measured simultaneously. Chahal et al. (2022) investigated the effects of 

these dimensions on the functional architecture and connectivity of brain networks in a 

longitudinal study of adolescent participants. Results showed differential effects of each 

adversity dimension, such that deprivation showed widespread differences in network 

development across cognitive and emotional processing circuits, and more focal differences 

for threat (frontoparietal and default mode connectivity) and unpredictability (salience 

network connectivity) (Chahal et al., 2022). Further, they reported small increases in 

internalising symptoms associated with changes in network connectivity for youth who had 

high levels of adversity of any dimension. Despite this, others report conflicting findings in 

the relationship between adversity dimensions, psychopathology, and the mediating role of 

functional connectivity of different neural circuits (Goetschius et al., 2020; Rakesh et al., 

2021).  

Few studies have examined threat, deprivation, and unpredictability simultaneously, 

which limits the ability to disentangle the unique effects of each adversity dimension to their 

hypothesised underlying mechanism and link to psychopathology. In addition, not all of these 
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studies have investigated the simultaneous effects of these adversity dimensions with respect 

to psychopathology. Rosen et al. (2019) highlighted distinct associations between each 

dimension of adversity and various cognitive abilities, reporting significant associations 

between violence exposure and household instability with associative memory and memory-

guided attention accuracy, respectively. Notably, their findings show that early cognitive 

stimulation (i.e., deprivation) and household instability (i.e., unpredictability) are no longer 

significantly associated with cued attention accuracy when adjusting for all adversity 

dimensions simultaneously (Rosen et al., 2019). Similarly, Phillips et al. (2023) examined the 

simultaneous effect of deprivation and unpredictability, on preschool executive control and 

its association with later psychopathology. When examining these two dimensions 

simultaneously, only deprivation continued to be significantly predictive of adolescent 

psychopathology via preschool executive control. While these results add to the literature, 

they are limited given the inability to simultaneously control for threatening experiences. 

Another study tested the developmental correlates of threat, deprivation, and unpredictability, 

showing links with aggressive behaviour, health problems and cognitive ability, and 

substance use and risky sexual behaviour, respectively (Usacheva et al., 2022). In contrast, 

Ning et al. (2023) demonstrated mediating effects of cognitive ability and emotion regulation 

on psychological distress via exposure to adversity but with no distinct effects of threat or 

deprivation, potentially reflecting reporting bias or developmental considerations of 

psychopathology. Lastly, findings from a two-decade longitudinal study lend support for the 

proximal mechanisms suggested by the DMAP and Harshness-Unpredictability framework, 

showing that: a) only deprivation was associated with lower IQ in early childhood and 

anxiety and cannabis use in adulthood; b) threat was associated with anxiety and depression 

in adulthood; and c) unpredictability with number of sexual partners at 16 and depression and 

cannabis use in adulthood (McGinnis et al., 2022). Together, these findings highlight the 
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need for further research that examines adversity dimensions simultaneously to disentangle 

their unique neurodevelopmental effects.  

As briefly noted earlier, the GUiNZ study has contributed a wealth of information on 

childhood adversity for New Zealand’s most vulnerable children. The dominant approach 

within this body of research has been cumulative risk employed within a life-course 

framework, which has yielded important insights about the cluster of risk factors that are 

important for guiding national policy. In a review of the study’s first decade’s worth of 

findings, Morton et al. (2022) discuss the levels of inequality facing NZ youth in terms of 

well-being and development outcomes. They report inequalities in the home environment, 

such that approximately 10% of children have regularly witnessed parental conflict (i.e., 

psychological, physical, and emotional) and that a substantial proportion of the cohort were 

living in houses that did not adhere to recommended safety guidelines (e.g., damp and cold 

environments, no working smoke alarms) (Morton et al., 2022). Parallel to this, 

approximately 13% of children experienced significant levels of deprivation within their first 

1000 days, which was associated with multiple co-morbidities and poorer wellbeing 

outcomes at age 4 years (Russell et al., 2020) and were further exacerbated by the time 

children were 8 years of age (Morton et al., 2022). Furthermore, macro-level deprivation was 

examined in the GUiNZ study, showing that The GUiNZ cohort has also experienced 

substantial unpredictability, such that by 8 years of age, 3 out of 4 children were exposed to 

some residential mobility (Morton et al., 2022).  

GUiNZ researchers have also examined childhood adversities and their association 

with school readiness outcomes and behavioural and emotional problems. Walsh et al. (2019) 

mapped standard ACE definitions (Felitti et al., 1998) onto GUiNZ data and examined their 

associations with a range of standardised measures of preschool skills. Half of the cohort 

experienced at least one ACE up to preschool age, which is likely to be underestimated due to 
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missing data. The study replicated Felitti et al. (1998) seminal finding on the dose-response 

relationship between ACEs and developmental sequelae, showing that greater ACEs lead to 

poorer school readiness outcomes, such as writing, counting, affective knowledge, and 

inhibitory control (Walsh et al., 2019). Adding to this, in a series of studies, researchers 

showed associations between CR patterns and developmental disadvantage in multiple 

domains, demonstrating that consistently high exposure was associated with abnormal levels 

of problem behaviours at age 4.5 years, but that both medium and high levels of adversity 

exposure were associated with problems in health, behaviour and education (D’Souza et al., 

2019; Wallander et al., 2021). This work expands on ACEs research given its explicit 

developmental focus on early life exposure, specifically related to maternal 

sociodemographic and health-related indicators. However, these studies rely on a stress 

perspective and as such may benefit from a dimensional approach to elucidate other 

transdiagnostic pathways between adversity and later mental health difficulties.  

         Given the limitations present in the extant literature and the demonstrated benefits of 

a dimensional approach to adversity and psychopathology, the present study has several aims. 

In Study 1, the aim is to examine the structure of psychopathology at age 8 years using the 

total difficulties score (TDS) of the SDQ employed in the GUiNZ study to determine whether 

separate internalising, externalising, and general factors of psychopathology exist in this 

cohort and using this instrument. Next, I tested the reliability and external validity of the best-

fitting model by examining associations with known correlates of the measured factors, 

which include sociodemographic, personality, and behavioural variables.  

In Study 2, the aim was to examine the unique effects of early life threat, deprivation, and 

unpredictability on TDS at age 8 years. Core predictions of the DMAP and Harshness-

Unpredictability frameworks were tested by examining the association between adversity 

dimensions and their linked proximal mechanisms proposed by these two models.  
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While the present study is largely exploratory, and given the limited research utilising all 

three dimensions, I hypothesised that: 

• Threat, deprivation, and unpredictability would be related to higher TDS in middle 

childhood, controlling for socio-demographic covariates. 

• The effects of unpredictability and threat on TDS would be mediated by executive 

control when examined individually, controlling for the effects of other dimensions 

and covariates. However, these indirect effects would not remain significant when 

controlling for other adversity dimensions simultaneously.  

• The effect of deprivation on TDS would be mediated by executive control, controlling 

for the effects of other dimensions, sociodemographic covariates, and previous levels 

of TDS.   
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2 Methods 

2.1 Background 

 Data utilised in this thesis was obtained from GUiNZ, a prospective longitudinal 

cohort study based in New Zealand that is reflective of the ethnic and sociodemographic 

makeup of the country (Morton et al., 2015). The overarching aim of the GUiNZ study is to 

investigate multiple dimensions of child development, namely: health and wellbeing; family; 

education; psychological development; neighbourhood and environment; and culture and 

identity (Morton et al., 2013). A major strength of the study includes the wealth of data 

collection occurring before birth and in the child’s early life, which has substantially 

influenced policy-making in New Zealand (Bird et al., 2016). To date, there have been six 

major data collection waves (DCW): antenatal; 9 months; and at 2; 4.5; 8; and 12 years of age 

(Morton et al., 2013). Data across major phases of the study were collected via computer-

assisted face-to-face and telephone interviews as well as online questionnaires (Morton et al., 

2020). The study children and their families are expected to be regularly assessed until age 21 

years.  

2.2 Participants and General Procedure 

 Details of the GUiNZ design, recruitment, and sample characteristics at each major 

DCW have been described in comprehensive reports previously (Morton et al., 2012; Morton 

et al., 2014). Eligibility criteria for the study included an expected due date between April 

2009 and March 2010 as well as living within the selected recruitment region, which 

encompassed areas covered by Auckland, Counties Manukau, and Waikato District Health 

Boards (Morton et al., 2013). These regions accounted for approximately one third of New 

Zealand’s live births and 29% of its population, and were selected to maximise 

sociodemographic diversity to be appropriately reflective of New Zealand (Morton et al., 

2013). As such, the wider GUiNZ cohort consists of 6,853 children (52% male) born to 6,822 
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mothers, and is nationally representative in terms of its ethnic makeup allowing for 

comparisons across the country’s four major ethnic groups: European; Māori; Pacific; and 

Asian.  

 Data for the present thesis were collected from the 8 Year DCW, where 6571 children 

were eligible to participate, representing 96% of the baseline cohort. A total of 5556 children 

(81% of eligible cohort) had available data in the Eight Year DCW across at least one 

component of the study (i.e., mother or child-reported data) (Morton et al., 2020). Children 

were included in Analysis One if they had complete data on all items of the SDQ (N = 4625) 

and, in Analysis Two, if they had sufficient data across SDQ items to compute total 

difficulties scores (TDS) (N = 4632). I utilised TDS in Analysis Two, given the need to 

control for previous levels of behavioural difficulties in mediation analysis and documented 

issues with SDQ data collection at age 4.5 years (Walker et al., 2023). Those that had missing 

data for the SDQ were more likely to be Māori or Pacific, born to mothers with lower levels 

of education, and born to mothers living in a high deprivation area during pregnancy (all p’s 

< .001).  

Ethical approval for the GUiNZ study was obtained from the Ministry of Health 

Northern Y Regional Ethics Committee (NTY/08/06/055). Mothers provided their written 

informed consent for participation on behalf of both themselves and their children.  

2.3 Measures 

 2.3.1 Strengths and Difficulties Questionnaire 

 At age 8 years, mothers reported on children’s emotional and behavioural problems 

using the SDQ. The SDQ is a widely used scale consisting of 25 items (see Table 1), which 

measures multiple aspects of child behaviour and is divided into 5 subscales: prosocial; peer; 

emotional; conduct; and hyperactivity (Goodman, 2001). Each item is scored on a 3-point 

Likert scale (‘0 = Not true’, ‘1 = Somewhat true’, ‘2 = Certainly true’). The scale also offers a 
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total behavioural difficulties score (range 0-40) which sums all subscales with the exception 

of the strength-based prosocial subscale. The total behavioural difficulties score is 

categorised as borderline and abnormal at a cut-off score of greater than or equal to 14 and 

20, respectively (Goodman, 1997).  

Table 1 

Strengths and Difficulties Questionnaire (SDQ) items sorted by each subscale (Prosocial 

score and Conduct, Hyperactivity/Inattention, Peer, and Emotional Problems).  

SDQ Subscales and Items 

Prosocial Scale 

Considerate of other people’s feelings 

Shares readily with other children, for example toys, treats, pencils 

Helpful if someone is hurt, upset, or feeling ill 

Kind to younger children 

Often volunteers to help others (parents, teachers, other children) 

Conduct Problems 

Often loses temper 

Generally well behaved, usually does what adults request 

Often fights with other children or bullies them 

Often lies or cheats 

Steals from home, school or elsewhere 

Hyperactivity/Inattention Problems 

Restless, overactive, cannot stay still for long 

Constantly fidgeting or squirming 

Easily distracted, concentration wanders 

Thinks things out before acting 

Good attention span, sees work through to the end 

Peer Problems 

Rather solitary, prefers to play alone 

Has at least one good friend 

Generally liked by other children 

Picked on or bullied by other children 

Gets along better with adults than with other children 

Emotional Problems 

Often complains of headaches, stomach-aches, or sickness 

Many worries or often seems worried 

Often unhappy, down-hearted or tearful 

Nervous or clingy in new situations, easily loses confidence 

Many fears, easily scared 
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The SDQ has shown good concurrent validity and reliability in community (Muris et 

al., 2003) and clinical samples (Becker et al., 2004), as well as satisfactory psychometric 

properties in prior GUiNZ research (D’Souza et al., 2017). Further, the SDQ has performed 

equally well compared to other widely used clinical and research tools used to screen 

psychopathology, such as the Child Behaviour Checklist or the Achenbach System of 

Empirically Based Assessment (Goodman & Scott, 1999; Janssens & Deboutte, 2009).  

 In a recent study, researchers performed a structural analysis of the SDQ and found 

that using broader internalising and externalising dimensions of the scale is more appropriate 

when screening in low-risk community samples (Goodman et al., 2010). As such, the present 

study used the hyperactivity/conduct and emotional/peer problems scales in Analysis 1 to 

assess externalising and internalising dimensions, respectively. In addition, the reverse-scored 

items comprising the strengths-based prosocial subscale were removed from the analysis 

which is in line with the literature (Afzali et al., 2017; Carragher et al., 2016; Goodman et al., 

2010). Further supporting the decision for broader internalising and externalising dimensions, 

the average TDS in this sample (N = 4632) was 7.54, which is in line with mean TDS of 

epidemiological and community samples (Ortuno-Sierra et al., 2015; Peacock et al., 2011). In 

Analysis 2, I dichotomised total behavioural difficulties scores to perform logistic regression 

and used the measure in its continuous form for mediation analysis. Where total behavioural 

difficulties were dichotomized, children were defined as having either normal or abnormal 

scores, with the latter being defined as scores within the borderline and abnormal range 

(greater or equal than 14). Further, total behavioural difficulties scores at age 4.5 years were 

utilized in mediation analyses to control for previous levels of behavioural difficulties. The 

internal consistency of the SDQ (excluding the prosocial subscale) within the sample was 

high (Cronbach’s  = 0.83). 
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2.3.2 External Correlates  

 The following correlates were used to test the external validity of structural models of 

psychopathology assessed in this thesis: gender; age; deprivation at age 8 years; and child 

impulsivity, depression, anxiety, prosocial behaviour, and dysregulation. Deprivation was 

measured at age 8 years using the New Zealand Index of Deprivation (NZDI), which 

accounts for a variety of socioeconomic indicators from the New Zealand Census (range 1-

10; greater scores reflect greater deprivation) (Atkinson et al., 2014). To measure child 

impulsivity, I used scores from the 8-item Domain-Specific Impulsivity Scale for Children 

(DSIS-C), which has been shown to have satisfactory psychometric properties (Tsukayama et 

al., 2013); and associations with externalising spectrum disorders (Beauchaine et al., 2017). 

Further, I measured child depression and anxiety using the 10-item Center for 

Epidemiological Studies Depression Scale for Children (CES-DC) and the 8-item Patient 

Reported Outcomes Measurement Information System (PROMIS) Anxiety short form scale, 

respectively, which have both shown good psychometric properties in previous research (Cha 

et al., 2022; Freitag et al., 2023). Lastly, I measured social competence using the prosocial 

subscale of the SDQ (range = 0 to 10) given documented relationships with psychopathology 

across childhood and adolescence (Memmott-Elison & Toseeb, 2023; Milledge et al., 2019).  

2.3.3 Mediator Variable - Luria Handclap Task (Executive Control) 

To assess executive control, children were administered the Luria Handclap task, 

which was adapted from the Luria Pencil Tapping task from the Luria-Nebraska 

Neuropsychological battery given that levels of exposure to using and holding pencils at age 

4.5 years may differ across participants (Golden et al., 1979). The task involves reverse 

imitation, requiring children to remember and execute specific hand-clapping rules given by 

the researcher (e.g., clap once when the researcher claps twice, clap twice when the 

researcher claps once) (for further details, see Buckley et al., 2021).  
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The task is a developmentally sensitive measure of executive control (Diamond & 

Taylor, 1996; Putko et al., 2014), allowing the assessment of attention, working memory, and 

response inhibition/inhibitory control (Golden et al., 1979), especially in samples consisting 

of disadvantaged children (Rhoades et al., 2009). Researchers first demonstrated and 

explained the task to children and allowed a maximum of 6 teaching trials. Children received 

feedback during teaching trials and were allowed to move on to test trials if they correctly 

responded on three consecutive trials. In total, the task consists of 16 hand clap trials where 

children receive 1 point for each correct reverse imitation (out of a maximum of 16 points). 

Those with missing data were more likely to have higher levels of behavioural difficulties, be 

living in a high deprivation area, and be of Māori, Pacific, or Asian descent. Lastly, the Luria 

Handclap Task was utilised as a continuous variable in the present study (N = 4158) and is 

referred to hereafter as executive control (EC).  

2.4 Predictor variables 

  Variables from ages 1 to 4.5 years were selected a priori and sorted into different 

dimensions of adversity, namely threat, deprivation, and unpredictability, based on concepts 

presented in the theoretical overview above. Each indicator of childhood adversity was 

dichotomized as absent (i.e., ‘0’) or present (i.e., ‘1’) using a predefined threshold by 

previous GUiNZ research. When using a set of items developed by the GUiNZ study with no 

suggested cut-off score, I coded variables as indicative of adversity if scores were at the 90th 

percentile to ensure higher levels of adversity. While categorising adversity as either absent 

or present introduces limitations to the interpretation of the data, it follows recommendations 

for modelling dimensional models of adversity due to the conceptual and methodological 

difficulties in modelling dimensions using standardised scales or factor analysis (Berman et 

al., 2022).  
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2.4.1 Threat 

  Threat was captured by a composite score consisting of the following: bullying; harsh 

physical punishment; harsh parenting; and exposure to intimate partner violence. These 

experiences were measured using the following indicators: a) bullying at ages 2 and 4.5 

years; and b) harsh physical punishment, harsh parenting and experiences of intimate partner 

violence within the first 4.5 years. Higher scores were reflective of greater exposure to 

threatening experiences (out of a maximum possible score of 5). Due to low frequencies in 

the upper tail of the threat dimension, scores were winsorized at ≥ 3 (95th percentile). 

Experiences of harsh physical punishment, harsh parenting, and intimate partner 

violence were coded following previous GUiNZ research (Walsh et al., 2019). Due to low 

frequencies and high missing data of maternal harsh physical punishment and harsh 

parenting, I used several indicators up until age 4.5 years to measure these forms of adversity. 

Harsh physical punishment was measured using items from the Parenting Practices 

Questionnaire (Robinson et al., 1995), which measure three global parenting styles, namely 

authoritative, authoritarian, and permissive parenting. Children were categorised as having 

experienced harsh physical punishment if their mothers reported that they smack their child 

‘often’ at age 2 years, and if they smack, grab, or physically punish their child at least ‘half 

the time’ at age 4.5 years (Walsh et al., 2019). Children were coded as having experienced 

harsh parenting if mothers reported, within the child’s first 4.5 years of life, that they, ‘very 

often’, criticise their child’s ideas, and shout or explode with anger when their child 

misbehaves (Walsh et al., 2019). Children were also assessed for their exposure to intimate 

partner violence via the Women’s Abuse Screening Tool (WASI) at age 9 months and by the 

WASI and World Health Organisation Violence questionnaire at age 4.5 years (Brown et al., 

2006; Garcia-Moreno et al., 2006). Children were coded as having experienced intimate 

partner violence if mothers reported that arguments ‘quite often’ resulted in pushing, shoving, 



 46 

throwing, breaking things, or hitting, kicking, pushing, or slapping (Pryor, 2004; Walsh et al., 

2019).  

Mothers also reported on whether their child experienced bullying. I used the same 

item from the SDQ at ages 2 and 4.5 years, which asked mothers if their children were picked 

on or bullied by other children based on their behaviour in the past 6 months (Goodman, 

1997). Children received a score of 1 for each age their mothers reported that it is ‘somewhat 

true’ that their child is picked on or bullied by other children. 

 2.4.2 Deprivation 

 Deprivation was indexed using 8 indicators. These indicators reflected both distal and 

proximal risk factors for deprivation, and were categorised into the following subgroups: a) 

Neighbourhood deprivation; b) Household deprivation; c) Parental cognitive stimulation; and 

d) Stimulating home environment. Greater scores in this dimension reflect greater levels of 

material and cognitive deprivation (out of a maximum possible score of 8). Due to low 

frequencies in the upper tail of the deprivation dimension, scores were winsorized at ≥ 5 

(95th percentile). 

 I assessed neighbourhood-level deprivation using the 2006 and 2013 New Zealand 

Index of Deprivation (NZDI) (Atkinson et al., 2014; Salmond & Crampton, 2002). The NZDI 

measures area-level deprivation using socioeconomic indicators from the New Zealand 

Census, such as: people aged 18-64 that are unemployed, home ownership rates, people aged 

18-64 without any qualifications, and people with no access to a car (Atkinson et al., 2014). 

Using a total of 9 dimensions of deprivation from census data, each census area receives a 

score from 1-10, with greater scores reflecting greater neighbourhood-level deprivation. In 

this study, children received a score of 1 for each age if they were in the high deprivation 

category (deciles 8-10) at ages 1 and 4.5 years (maximum score of 2).  
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 Household material deprivation was assessed using the New Zealand Index of 

Deprivation for Individuals (NZiDep) (Salmond et al., 2006; Dominick, 2018). Mothers were 

asked several questions to assess their exposure to poverty, which included endorsements of 

items such as: forced to buy cheaper food; couldn’t afford replacements for shoes with holes; 

put up with feeling cold to save heating costs; received help from a community organisation 

in the form of food, clothes or money; and obtained a prescription for their child but did not 

collect it because they could not afford it (Salmond et al., 2006). These items were summed 

and children with scores in the 90th percentile received a score of 1 based on mothers’ 

endorsement at age 1 and 4.5 years (maximum score of 2). 

 Parental cognitive stimulation was assessed using a range of items at ages 1 and 4.5 

years (see Table 2). Items were assessed on a 5 point Likert scale (‘1 = seldom or never’, ‘2 = 

once a week’, ‘3 = several times a week’, ‘4 = once a day’, ‘5 = several times a day’). 

Response scales were collapsed such that each measure of parental cognitive stimulation was 

dichotomised as present (at least several times a week; ‘0’) or absent (seldom or never, once a 

week; ‘1’). These items were then summed at each age and children with scores at the 90th 

percentile were considered to have low levels of parental cognitive stimulation at ages 1 

and/or 4.5 years (maximum score of 2).  
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Table 2  

GUiNZ items used to create parental cognitive stimulation variables. 

Variable Items 

Cognitive Stimulation - Age 1 Plays games with baby 

Talks to baby during everyday activities 

Plays with toys with baby 

Sings songs or tells stories to baby 

Reads books to baby 

Cognitive Stimulation - Age 4.5 How often do you read books with your child? 

How often do you encourage your child to print letters, words, or numbers? 

How often do you encourage your child to read words? 

How often do you encourage your child to count? 

How often do you encourage your child to recognise numbers? 

 

 

Next, I assessed whether a child’s home environment was stimulating using two 

indicators: a) the number of hours a child watches television; and b) safety of the child’s play 

area. Children received a score of 1 if mothers reported that the average number of hours a 

child watches television on a weekday across ages 2 years and 45 months, was 3 or more 

hours, which follows recommended guidelines for screen time by the American Academy of 

Paediatrics (Hill et al., 2016). Lastly, children received a score of 1 if mothers reported at age 

2 years that the outside area where the child plays was not fully fenced and that the driveway 

was not fully fenced off or separate from where the child plays.  
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2.4.3 Unpredictability 

To index unpredictability, I created a composite score consistent with the ancestral 

cues (Young et al., 2020) and household chaos (Andrews et al., 2020) perspectives. This 

composite score consists of four subgroups: parental transitions, unpredictable caregiving 

behaviour, and financial uncertainty. As in previous dimensions, greater scores are indicative 

of greater levels of unpredictability (out of a maximum score of 8). Due to low frequencies in 

the upper tail of the unpredictability dimension, scores were winsorized at ≥ 3 (95th 

percentile).   

 Parental transitions included mother-reported changes in residential living 

arrangements and relationship status. To assess changes in residential living arrangements, I 

summed the number of moves experienced by children and their families at ages 1, 2, 3, and 

4.5 years (dichotomized as present if mothers reported moving 4+ times; 90th percentile). In 

addition, changes in relationship status were dichotomized as present or absent if mothers 

reported a change in partner status (current partner, no current partner) during the first 4.5 

years of their child’s life.  

I also indexed unpredictability with measures of maternal mental health. When 

children were 9 months old, mothers completed the Edinburgh Postnatal Depression Scale 

(EPDS) (Cox et al., 1987). The EPDS consists of 10 self-report items (scores ranging 0-30) to 

screen for postnatal depression, where a score of greater than 12 is used to indicate clinically 

significant depressive symptoms (Waldie et al., 2015). Children received a score of 1 if their 

mothers reported clinically significant depressive symptoms. In addition, maternal depression 

was assessed at age 4.5 years using the Patient Health Questionnaire, which consists of 9 self-

reported items and scores ranging from 0 to 27 (PHQ-9) (Kroenke et al., 2001). Consistent 

with previous research (D’Souza et al., 2019; Kroenke & Spitzer, 2002), a cut-off of greater 

than or equal to 10 was used to indicate clinically significant depressive symptoms. Mothers 
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also reported on their drug use since the birth of the baby. Children received a score of 1 if 

mothers endorsed the use of hard drugs or marijuana since the birth of their child. At age 45 

months, mothers were asked to do a stocktake of the number of child care arrangements a 

child had since birth. Missing data was supplemented by mother reports of caregiving 

arrangements from ages 9 months, 2 years, and 31 months. Reported frequencies of 

caregiving arrangements were summed and dichotomized as unpredictable at 3 or more 

caregiver arrangements since the child’s birth (90th percentile). Lastly, I used two indicators 

of financial stress at ages 9 months and 2 years: (i) stress about housing difficulties or (ii) 

money problems. If mothers reported that money problems or housing difficulties were 

“highly stressful”, children received a score of 1 for each age (maximum score of 2). 

2.4.4 Covariates 

Given the numerous confounders that can affect the relationship between adversity, 

executive control, and mental health, I controlled for several socio-demographic variables. 

All regression models controlled for the effects of gender and maternal self-prioritised 

ethnicity. Many studies report gender differences in mental health outcomes across childhood 

and adolescence (Campbell et al., 2021; Eisenbarth, 2017), and this is also seen in studies that 

used the SDQ (Kawabe et al., 2021; Kunze et al., 2018; Yoon et al., 2023). I also controlled 

for ethnicity given its potential confounding effects on adversity and utilized mother-reported 

self-prioritised ethnicity during the antenatal DCW. In this study, maternal ethnicity was 

treated as a dichotomous variable (0 = New Zealand European; 1 = Other) and missing data 

was supplemented with mothers externally prioritised ethnicity following Statistics New 

Zealand guidelines (Statistics New Zealand, 2004). In addition to gender and maternal 

ethnicity, mediation analyses controlled for both total behavioural difficulties and child age at 

4.5 years. I controlled for previous levels of total behavioural difficulties to test whether the 

predictors of interest showed a relationship with total behavioural difficulties in middle 



 51 

childhood above and beyond total behavioural difficulties in early childhood. Further, 

children ranged in age from 4 to 5.7 years at the time they were assessed for executive control 

using the Luria Handclap Task. Due to the confounding effects this may have on task 

performance (Buckley et al., 2019), child age was controlled for in analyses that included the 

Luria Handclap Task.  

2.5 Analytical Plan 

2.5.1 Analysis 1A: Defining p; model fit; and reliability 

 Several structural models of psychopathology were tested at 8 years of age using 

item-level SDQ data and confirmatory factor analysis (CFA). Based on model specification, 

specific factors were either categorised into broader internalising and externalising 

dimensions or as the subscales of the SDQ. In addition, items worded as strengths within 

each problem subscale were recoded prior to their inclusion in the model. Following 

analytical and theoretical methods reported in previous studies (Caspi et al., 2014; Chen et 

al., 2022; Otuna-Sierra et al., 2015), I tested six different models: a) a one-factor model, 

where all SDQ items load onto one general factor (Model A); b) correlated factors model, 

with peer and emotion subscales loading onto an internalising factor and conduct and 

hyperactivity/inattention subscales loading onto an externalising factor (Model B); c) 

symmetrical bifactor model with one general factor and two uncorrelated specific factors 

(i.e., internalising and externalising), where all SDQ items load onto a general factor and their 

respective orthogonal specific factor (Model C); d) symmetrical bifactor model with one 

general factor and four uncorrelated specific factors (conduct, hyperactivity/inattention, peer, 

and emotion problems subscales) (Model D); e) symmetrical bifactor model with one general 

factor and four correlated specific factors (conduct, hyperactivity/inattention, peer, and 

emotion problems subscales) (Model E); and f) S-1 bifactor model including one general 

factor with conduct problems subscale set as the reference domain, and three correlated 
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specific factors (hyperactivity/inattention, peer, and emotion problems subscales) (Model F). 

I use the conduct problems scale as a reference domain in Model F (S-1 bifactor model) to 

allow comparability with previous studies (Chen et al., 2022). The decision to set conduct 

problems as a reference domain is also supported by previous findings of the developmental 

heterogeneity in conduct disorder and its comorbidity with other important 

psychopathological dimensions, which suggests some important transdiagnostic features 

(Dugré & Potvin, 2022). All CFA’s were conducted in Mplus 8.10. Given that the SDQ uses 

ordered categorical variables, weighted least square mean and variance adjusted (WLSMV) 

estimation with delta parameterization was used to address the ordinal nature of variables and 

nonmultivariate normal data (Flora & Curran, 2004; Muthén et al., 1997). Previous 

simulation studies have shown that WLSMV outperforms robust maximum likelihood 

estimation in producing unbiased estimates when sample sizes are large, and data is 

nonmultivariate normal and ordinal in nature (Finney & DiStefano, 2013; Kline, 2005; Li, 

2016).  

In accordance with previous studies (Caspi et al., 2014; Hoffman et al., 2022), I report 

multiple indices to evaluate model fit: comparative fit index (CFI); Tucker-Lewis index 

(TLI); root mean square error of approximation (RMSEA); and standardised root mean-

square residual (SRMR). Although I report chi-square statistics and corresponding p-values, 

these are not used to assess model fit due to their sensitivity to large sample sizes (Kline, 

2005). While there are multiple guidelines for assessing model fit, this study follows Hu & 

Bentler’s (1999) recommendations:  a) CFI or TLI values of ≥ 0.90 and RMSEA and SRMR 

values ≤ 0.80 indicate acceptable model fit; and b) CFI and TLI values of ≥ 0.95 and RMSEA 

and SRMR values of ≤ 0.60 indicate good-to-excellent fit. Lastly, I report standardised 

estimates of factor loadings as a measure of effect size (salient loadings > 0.3) (Miočević et 

al., 2018).  

https://www-cambridge-org.ezproxy.auckland.ac.nz/core/search?filters%5BauthorTerms%5D=Jules%20R.%20Dugr%C3%A9&eventCode=SE-AU
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 Given that previous applications of bifactor models of psychopathology have often 

yielded anomalous results (Watts et al., 2019), several researchers have recommended the use 

of a range of statistical indices used to evaluate bifactor models and their use in structural 

equation modelling (SEM) and the derivation of factor score estimates (Constantinou & 

Fonaghy, 2019; Eid et al., 2017; Rodriguez et al., 2016). In the present study, I calculated the 

following indices using formulas provided by Rodriguez et al. (2016): 1) explained common 

variance (ECV); 2) Lucke’s omega (ω); 3) Hierarchical omega (ωH) and subscale 

hierarchical omega (ωHs); 4) Relative omega (Relative ω); 5) H index (H); 6) Factor 

Determinacy (FD); 7) Percentage uncontaminated correlations (PUC); and 8) Absolute 

relative parameter bias (ARPB). 

ECV is the proportion of total common variance explained by a given factor and is a 

measure of unidimensionality (whether a scale has a strong general factor; Reise & Haviland, 

2005). For specific factors, I calculate two measures of ECV which measure the proportion of 

common variance explained by a specific factor relative to the total variance of all items 

(ECV-SG) and the proportion of common variance explained by a specific factor relative to 

the total variance of items loading on that specific factor (ECV-SS) (Rodriguez et al., 2016). 

For the general factor, these two measures are simply ECV. ECV values range from 0 to 1, 

and are typically expressed as a percentage, with higher values being indicative of greater 

unidimensionality (Stucky & Edelen, 2014). 

Omega (ω) provides a model-based estimate of internal reliability that is analogous to 

Cronbach's alpha but suitable for a multidimensional composite. This statistical index is 

analogous to Cronbach’s alpha, scores greater than or equal to 0.70 or 0.80 considered 

acceptable or good, respectively (Cronbach, 1951; Rodriguez et al., 2016). Hierarchical 

omega (ωH) and subscale hierarchical omega (ωHs) respectively measure the percentage of 

systematic variance in raw total scores due to general factors and subscale factors after 
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partitioning the variability due to the general factor (Reise et al., 2013; Rodriguez et al., 

2016). High values for ⍵H (i.e., > 0.8) indicate a strong general factor and unidimensionality 

of total scores, but values of greater than 0.5 and 0.75 are considered acceptable or preferred, 

respectively (Reise et al., 2010). 

I also report the H index, a measure of construct replicability where values of > .80 

suggest a well-defined latent variable (Hancock & Mueller, 2001; Rodriguez et al., 2016). It 

is measured by dividing the proportion of variance explained by a construct and dividing it by 

variance that is unexplained, where values greater than 0.70 to 0.80 indicate likely 

replicability across studies (Hancock & Mueller, 2001).  

Factor determinacy (FD) measures the correlation between a latent factor and factor 

scores (Rodriguez et al., 2016), and is typically used to determine whether extraction of 

factor scores from structural equation models are trustworthy when used in subsequent 

analyses (Caspi et al., 2023). Possible values for FD range from 0 to 1, with scores greater 

than 0.90 being recommended for factor score estimates to be used in subsequent analyses 

(Gorsuch, 2014). PUC represents the percentage of covariances among items that only reflect 

variance from the general factor (Rodriguez et al., 2016). Lastly, ARPB represents the 

difference between an indicator’s loading in a one-factor/unidimensional model versus its 

loading in a bi-factor model (Rodriguez et al., 2016). Previous work suggests that bias greater 

than 15% may pose some concerns (Muthén et al., 1987; Rodriguez et al., 2016).  

2.5.2 Analysis 1B: External correlates of p 

 I investigated the external validity of the general factor of psychopathology from the 

best fitting model in the preceding analysis by examining associations with variables that 

have established relationships with psychopathology in childhood. Bivariate correlations 

were examined between factor score estimates extracted from the best fitting model and the 

following variables: Gender; Age; Deprivation Index; DSIS-C; CES-DC; PROMIS Anxiety 
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short form scale; and the prosocial behaviour subscale of the SDQ dysregulated at age 8 

years. External validity analyses were conducted in SPSS Version 29.0.  

2.5.3 Analysis 2: Direct and indirect effects of adversity on total behavioural 

difficulties at age 8 years 

Given the need to control for previous behavioural difficulties in analysis two and 

previously reported issues with GUiNZ data collection of the SDQ at age 4.5 years (Walker 

et al., 2023), I utilised total behavioural difficulties at age 8 years as the outcome of interest 

(N = 4,632). This was to obviate the need to impute for completely missing items from the 

SDQ (Item 12) (Walker et al., 2023), which would be required to conduct SEM and maintain 

consistency across models at 4.5 and 8 years of age.  

Composite scores were constructed for each adversity dimension and sample 

descriptives are provided in Table 10. Further, I conducted bivariate correlation analyses 

(Table S1) and collinearity diagnostics for all adversity indicators, which warranted no 

further investigation (tolerance values above 0.1 and variance inflation factors below 2) 

(Glantz et al., 1990). Given potential confounding effects between covariates and predictors, I 

ran a series of hierarchical binary logistic regressions to test for interaction effects between 

each adversity dimension individually with both gender and maternal ethnicity on total 

behavioural difficulties. Adversity dimensions were centred in interaction terms to avoid any 

issues with multicollinearity and if found significant at a 5% level, were included in 

subsequent analyses. Next, I conducted hierarchical binary logistic regression to test the 

impact of adversity dimensions on parent-reported SDQ total behavioural difficulties at age 8 

years, while controlling for the effects of socio-demographic covariates. Odds ratios and 95% 

confidence intervals (CI) are presented for logistic hierarchical regression analysis and 

statistical significance was set at a 5% level. The final hierarchical binary logistic regression 
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consisted of two blocks: maternal ethnicity and gender (Block 1); Threat, Unpredictability, 

and Deprivation (Block 2).  

Next, I examined the mediating effect each adversity dimension on total behavioural 

difficulties at age 8 years through executive control. In total, I conducted four mediation 

models: a) the first model included EC as a mediator between deprivation and total 

behavioural difficulties (Model 1; Figure 3); b) the second model included EC as a mediator 

between threat and total behavioural difficulties (Model 2; Figure 3); c) the third model 

included EC as a mediator between unpredictability and behavioural difficulties (Model 3; 

Figure 3); and d) the fourth model included EC as a mediator between deprivation and total 

behavioural difficulties, while simultaneously including the dimensions of threat and 

unpredictability as covariates (Model 4; Figure 3). All mediation models included the 

following as socio-demographic covariates: gender; TDS at age 54 months (to control for 

previous levels of behavioural difficulties); maternal ethnicity; and child age at 54 months. I 

provide 95% bootstrap CI based on 10,000 bootstrapped samples for indirect effects across 

all models and utilise the Cribari-Neto heteroscedasticity sandwich estimator, which is robust 

to violations of non-normality and heteroscedasticity (Hayes, 2012). Multicollinearity was 

examined across all regression models using collinearity diagnosis indices and was not 

detected across any model (tolerance range = .277, .993; VIF range = 1.007, 2.337) (Glantz et 

al., 1990; O’Brien, 2007). List-wise deletion was used to deal with missing data across all 

regression models.  

All regression analyses were conducted in SPSS Version 29.0 and all mediation 

analyses were conducted using SPSS Process Macro Version 4.2. We used the Benjamini- 

Hochberg procedure to account for multiple testing, given its superiority in minimizing false-

negative rates compared to Bonferroni (Benjamini & Hochberg, 1995; White, 2019). All p’s 

< 0.5 remained significant after this correction was applied.  
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Figure 3. Mediation models testing the indirect effect of each adversity dimension on total 

difficulties scores at age 8 years through executive control, adjusting for covariates.   
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3 Results  

3.1 Analysis 1 

 3.1.1 Model fit and factor loadings 

 A total of 6 structural models of psychopathology were tested using CFA, 4 of which 

were variations of the bi-factor model. Model fit statistics are presented in Table 3 and 

standardized factor loadings for all model are presented in Tables 4-7. Based on model fit 

statistics, all bi-factor models (Models C-F) fit the data well, with Model E fitting best. 

 

Table 3  

Model fit statistics for structural models of psychopathology using the total difficulties score 

of the parent-reported Strengths and Difficulties Questionnaire at age 8 years (Models A-F). 

 

χ2 df CFI TLI RMSEA (90% CI) SRMR 

Model A 8342.381*** 170 .767 .740 .102 (.100, .104) .105 

Model B 4635.631*** 169 .873 .857 .076 (.074, .077) .085 

Model C 2808.405*** 150 .924 .904 .062 (.060, .064) .058 

Model D 2667.730*** 150 .928 .909 .060 (.058, .062) .058 

Model E 1683.987*** 144 .956 .942 .048 (.046, .050) .046 

Model F 2265.910*** 152 .940 .925 .055 (.053, .057) .053 

Note. CFI = comparative fit index, TLI = Tucker-Lewis index, RMSEA = Root Mean Square 

Error of Approximation, CI = confidence interval, SRMR = standardised root mean squared 

residual. * p < .05. ** p < .01. *** p < .001. Model A: one-factor model, where all SDQ 
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items load onto one general factor. Model B: correlated factors model, with peer and emotion 

subscales loading onto an internalising factor and conduct and hyperactivity/inattention 

subscales loading onto an externalising factor. Model C: symmetrical bifactor model with one 

general factor and two uncorrelated specific factors (i.e., internalising and externalising), 

where all SDQ items load onto a general factor and their respective orthogonal specific 

factor. Model D: symmetrical bifactor model with one general factor and four uncorrelated 

specific factors (conduct, hyperactivity/inattention, peer, and emotion problems subscales). 

Model E: symmetrical bifactor model with one general factor and four correlated specific 

factors (conduct, hyperactivity/inattention, peer, and emotion problems subscales). Model F: 

S-1 bifactor model including one general factor with conduct problems subscale set as the 

reference domain, and three correlated specific factors (hyperactivity/inattention, peer, and 

emotion problems subscales. 

  

Factor loadings and p values for Model A and B are presented in Table 4. Model A, a 

one-factor model, showed poor fit on all fit indices (CFI, TLI, RMSEA, and SRMR), and 

factor loadings were moderately high (range = .345, .774; average λ = 0.57; all p’s < .001) 

and significant (all p’s < .001). Model B, a correlated factors model, showed acceptable fit 

for RMSEA, but had poor fit with respect to all other model fit indices. Additionally, factor 

loadings in this model were moderately high for both externalising (range = .567, .807; 

average λ = 0.679) and internalising (range = .442, .753; average λ = 0.599) factors and 

significant (all p’s < .001). Factor intercorrelation between internalising and externalising 

factors in Model B was significant and moderate (r = .57, p < .001).
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Table 4  

Standardised factor loadings for a one-factor model (Model A), correlated-factors model (Model B), and a symmetrical bi-factor model (Model 

C) using the total difficulties score of the parent-reported Strengths and Difficulties Questionnaire at age 8 years. 

SDQ Items Model A Model B Model C  
P-factor EXT INT P factor EXT  INT 

Conduct Scale 
      

Often loses temper (26) .583*** .614*** 
 

.542*** .271*** 
 

Often lies or cheats (28) .534*** .567*** 
 

.512*** .230*** 
 

Steals from home, school, or 

elsewhere (30) 

.544*** .571*** 
 

.569*** .142*** 
 

Often fights with children or bullies 

them (12) 

.661*** .688*** 
 

.687*** .185*** 
 

Generally well behaved (27)+ .635*** .674*** 
 

.547*** .375*** 
 

Hyperactivity Scale 
      

Restless, overactive, cannot stay still 

for too long (2) 

.755*** .791*** 
 

.397*** .733*** 
 

Constantly fidgeting or squirming 

(10) 

.774*** .807*** 
 

.431*** .708*** 
 

Easily distracted, concentration 

wanders (15) 

.735*** .775*** 
 

.417*** .687*** 
 

Thinks things out before acting (29) + .531*** .575*** 
 

.356*** .467*** 
 

Good attention span (31) + .685*** .727*** 
 

.382*** .666*** 
 

Peer Scale 
      

Rather solitary, prefers to play alone 

(6) 

.345*** 
 

.442*** .385*** 
 

.200*** 

Has at least one good friend (11) + .515*** 
 

.596*** .637*** 
 

-.173*** 
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Generally well liked by other 

children (14) + 

.645*** 
 

.753*** .821*** 
 

-.201*** 

Picked on or bullied by other 

children (19) 

.531*** 
 

.625*** .614*** 
 

0.100*** 

Gets along better with adults than 

with other children (23) 

.390*** 
 

.474*** .456*** 
 

.084*** 

Emotional Problems Scale 
      

Often complains of headaches, 

stomach-aches, or sickness (3) 

.372*** 
 

.454*** .368*** 
 

.331*** 

Many worries or often seems worried 

(8) 

.548*** 
 

.670*** .483*** 
 

.605*** 

Often unhappy, down-hearted, or 

tearful (13) 

.619*** 
 

.738*** .629*** 
 

.418*** 

Nervous or clingy in new situations 

(16) 

.465*** 
 

.571*** .427*** 
 

.483*** 

Many fears, easily scared (24) .536*** 
 

.663*** .452*** 
 

.665*** 

Note. * p < .05. ** p < .01. ***p < .001. Salient loadings are bolded. + These SDQ items are positively worded as strengths but were reverse 

coded prior to entering them in the model. Model A: one-factor model, where all SDQ items load onto one general factor. Model B: correlated 

factors model, with peer and emotion subscales loading onto an internalising factor and conduct and hyperactivity/inattention subscales loading 

onto an externalising factor. Model C: symmetrical bifactor model with one general factor and two uncorrelated specific factors (i.e., 

internalising and externalising), where all SDQ items load onto a general factor and their respective orthogonal specific factor.
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Model C, a symmetrical bi-factor model with one general factor and internalising and 

externalising specific factors which were constrained not to correlate, showed acceptable to 

good fit (see Table 4). Average factor loadings for the general, externalising and internalising 

factors were 0.506, 0.446, and 0.251, respectively. All items loading on the general factor 

were positive, significant (p’s < .001) and salient (range = .368, .821). For the externalising 

factor, all factor loadings were positive and significant (p’s < .001), however several factor 

loadings were close to zero (i.e.., ≤ .2). All items indicating hyperactivity/inattention 

problems had salient factor loadings onto the externalising factor (range = 0.467, 0.733), 

whereas items from the conduct problems scale weakly loaded onto the externalising specific 

factor (range = .142, .375). The internalising factor showed some anomalous results; whereas 

all items from the emotional problems subscale significantly loaded onto the internalising 

specific factor (range = .331, .665; all p’s < .001), items from the peer problems subscale 

included factor loadings that were negative or close to zero (range = -0.201, 0.2) (see Table 

4).  

The second bi-factor model (Model D) was specified with one general factor and four 

uncorrelated specific factors (conduct, hyperactivity/inattention, peer, and emotional 

problems), and showed acceptable to good fit (CFI and TLI > .90 and SRMR < .60). Average 

factors loadings were: 0.517 for the general factor; 0.316 for the conduct problems factor; 

0.544 for the hyperactivity/inattention factor; 0.422 for the peer problems factor; and 0.536 

for the emotional problems factor. All items loading on the general, hyperactivity/inattention, 

peer, and emotional factors were positive and significant (p’s < .001). The conduct problems 

specific factor partially collapsed, evidenced by some item factor loadings that were not 

significant or close to zero (range = 0.06, .955; see Table 5). 
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Table 5 

Standardised factor loadings for a bi-factor model with one general factor and four uncorrelated specific factors (Model D) and a bi-factor model 

with one general factor and four correlated specific factors (Model E) using the total difficulties score of the parent-reported Strengths and 

Difficulties Questionnaire at age 8 years. 

SDQ Items Model D Model E  
P-factor Specific factor P-factor Specific factor 

 
Loading Loading Loading Loading 

Conduct Scale 
    

Often loses temper (26) .651*** .104* .245*** .657*** 

Often lies or cheats (28) .541*** .955** .285*** .564*** 

Steals from home, school, or elsewhere (30) .534*** .356* .212*** .605*** 

Often fights with children or bullies them (12) .733*** .107* .320*** .702*** 

Generally well behaved (27)+ .718*** .060 .569*** .544*** 

Hyperactivity Scale 
    

Restless, overactive, cannot stay still for too long (2) .544*** .633*** .164*** .821*** 

Constantly fidgeting or squirming (10) .562*** .628*** .046 .915*** 

Easily distracted, concentration wanders (15) .546*** .611*** .376*** .718*** 

Thinks things out before acting (29) + .494*** .287*** .577*** .382*** 

Good attention span (31) + .521*** .565*** .523*** .592*** 

Peer Scale 
    



 64 

Rather solitary, prefers to play alone (6) .318*** .391*** -.107** .574*** 

Has at least one good friend (11) + .467*** .542*** .347*** .543*** 

Generally well liked by other children (14) + .641*** .495*** .475*** .678*** 

Picked on or bullied by other children (19) .552*** .263*** .173*** .669*** 

Gets along better with adults than with other children 

(23) 

.363*** .417*** -.014 .577*** 

Emotional Problems Scale 
    

Often complains of headaches, stomach-aches, or 

sickness (3) 

.332*** .365*** -.013 .514*** 

Many worries or often seems worried (8) .439*** .639*** -.078* .767*** 

Often unhappy, down-hearted, or tearful (13) .578*** .470*** 0.140*** .767*** 

Nervous or clingy in new situations (16) .393*** .496*** -.018 .638*** 

Many fears, easily scared (24) .403*** .711*** -.108** .767*** 

Note. * p < .05. ** p < .01. ***p < .001. Salient loadings are bolded. Model D: symmetrical bifactor model with one general factor and four 

uncorrelated specific factors (conduct, hyperactivity/inattention, peer, and emotion problems subscales). Model E: symmetrical bifactor model 

with one general factor and four correlated specific factors (conduct, hyperactivity/inattention, peer, and emotion problems subscales). + These 

SDQ items are positively worded as strengths but were reverse coded prior to entering them in the model
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Model E was specified as a bi-factor model with one general factor and four 

correlated specific factors (conduct, hyperactivity/inattention, peer, and emotional problems) 

(Table 5). While this model showed the best fit to the data (CFI = .956, TLI = .942, RMSEA 

= .048, SRMR = .046), the general factor in this model collapsed, evidenced by factor 

loadings that were close to zero, negative, or not significant (range = -1.08, .577; average λ = 

.206). Factor loadings were all significant, positive, and moderately high for the conduct 

(range = .544, .702; average λ = .614), hyperactivity/inattention (range = .382, .915; average λ 

= .686), peer (range = .543, 669; average λ = .608), and emotional (range = .514, .767; 

average λ = .69) problems specific factors. As shown in Table 6, factor intercorrelations were 

all significant (p’s < .001) and moderate in size (range = .422, .657), thus ruling out 

multicollinearity.  

 

Table 6 

Factor intercorrelations between Conduct, Hyperactivity/Inattention, Peer, and Emotional 

problems specific factors in Model D, using the total difficulties score of the parent-reported 

Strengths and Difficulties Questionnaire at age 8 years. 

 
Conduct Hyper Peer 

Hyper .610*** 
  

Peer .551*** .422*** 
 

Emot .624*** .424*** .657*** 

Note. * p < .05. ** p < .01. ***p < .001. Model D: symmetrical bifactor model with one 

general factor and four uncorrelated specific factors (conduct, hyperactivity/inattention, peer, 

and emotion problems subscales). 
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Model F was specified as an S-1 bi-factor model with conduct problems set as a 

reference domain (See Table 7) (Chen et al., 2022; Hoffman et al., 2021), and as such had 

one general factor and three correlated specific factors (hyperactivity/inattention, peer, and 

emotional problems). This model showed acceptable to good fit on all model fit indices (CFI 

and TLI > .90, RMSEA AND SRMR < .06). Average factor loadings were: 0.484 for the 

general factor (range = .167, .772); 0.55 for the hyperactivity/inattention problems factor 

(range = .247, .664); 0.51 for the peer problems factor (range = .462, .612); and 0.6 for the 

emotional problems factor (range = .411, .751). All factor loadings were positive and 

significant (p’s < .001), and the majority were salient. Factor intercorrelations were small to 

moderate in size (range = .149, .489) and significant (all p’s < .001), ruling out substantial 

multicollinearity. 
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Table 7  

Standardised factor loadings for a S-1 bi-factor model using the total difficulties score of the 

parent-reported Strengths and Difficulties Questionnaire at age 8 years, with conduct 

problems set as the reference domain (Model F).  

SDQ items Model F 

Psychopathology Symptoms P-factor Specific factor 
 

Loading Loading 

Conduct Scale 
  

Often loses temper (26) .693*** N.A 

Often lies or cheats (28) .637*** N.A 

Steals from home, school, or elsewhere (30) .634*** N.A 

Often fights with children or bullies them (12) .772*** N.A 

Generally well behaved (27)+ .762*** N.A 

Hyperactivity Scale 
  

Restless, overactive, cannot stay still for too long (2) .525*** .649*** 

Constantly fidgeting or squirming (10) .530*** .664*** 

Easily distracted, concentration wanders (15) .526*** .632*** 

Thinks things out before acting (29) + .528*** .247*** 

Good attention span (31) + .520*** .558*** 

Peer Scale 
  

Rather solitary, prefers to play alone (6) .167*** .612*** 

Has at least one good friend (11) + .421*** .470*** 

Generally well liked by other children (14) + .587*** .478*** 

Picked on or bullied by other children (19) .451*** .462*** 

Gets along better with adults than with other children (23) .251*** .528*** 

Emotional Problems Scale  
 

Often complains of headaches, stomach-aches, or sickness (3) .271*** .411*** 

Many worries or often seems worried (8) .332*** .693*** 

Often unhappy, down-hearted, or tearful (13) .489*** .573*** 

Nervous or clingy in new situations (16) .298*** .573*** 

Many fears, easily scared (24) .288*** .751*** 
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Note. * p < .05. ** p < .01. ***p < .001. Salient loadings are bolded. Model F: S-1 bifactor 

model including one general factor with conduct problems subscale set as the reference 

domain, and three correlated specific factors (hyperactivity/inattention, peer, and emotion 

problems subscales). + These SDQ items are positively worded as strengths but were reverse 

coded prior to entering them in the model.  

 

3.1.2 Model reliability 

 Table 8 compares factor-level statistical indices for all bi-factor models (Models C-F). 

These statistical indices are used to inform “(a) the quality of unit-weighted total and subscale 

score composites, as well as factor score estimates, and (b) the specification and quality of a 

measurement model in structural equation modelling” (Rodriguez et al., 2016, pp. 137). I 

report the following statistical indices: ECV-SG; ECV-SS; Omega (ω, ωs); Omega H 

(ωH)/Omega HS (ωHS); Relative ω; H index; Factor Determinacy (FD); Percentage 

Uncontaminated Correlations (PUC); and Average Relative Parameter Bias (ARPB). 
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Table 8 

Model-based reliability statistics for bi-factor structural models of psychopathology using the total difficulties score of the parent-reported 

Strengths and Difficulties Questionnaire at age 8 years (Models C-F).  

 
ECV 

(SG) 

ECV (SS) ω ωH/ ωHs Relative 

Omega 

H FD PUC ARPB 

Model C 
         

P factor .578 .578 .923 .735 .796 .899 .94 0.526 .267 

INT .155 .329 .859 .159 .185 .682 .862 
  

EXT .267 .505 .895 .412 .46 .818 .908 
  

Model D 
         

P factor .524 .524 .932 .776 .832 .897 .919 .789 .156 

CON .100 .341 .870 .173 .199 .913 .975 
  

HYP .147 .524 .879 .449 .511 .712 .859 
  

PEER .087 .445 .774 .347 .448 .547 .757 
  

EMOT .142 .613 .823 .502 .610 .712 .856 
  

Model E 
       

.789 -3.571 

P factor .172 .172 .862 .246 .285 .703 .837 
  

CON .181 .757 .830 .647 .780 .762 .862 
  

HYP .239 .765 .896 .721 .805 .900 .945 
  

PEER .177 .828 .785 .725 .924 .754 .875 
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EMOT .231 .985 .825 .825 1.00 .842 .919 
  

Model F 
       

.842 .361 

P factor .522 .522 .922 .740 .802 .898 .935 
  

HYP .162 .542 .879 .460 .522 .73 .878 
  

PEER .131 .617 .778 .504 .649 .647 .816 
  

EMOT .186 .759 .823 .627 .762 .773 .888 
  

Note. ECV (SG) = explained common variance of a specific factor relative to the total variance of all items; ECV (SS) = explained common 

variance of a specific factor relative to the total variance of items loading on that specific factor; ω = Lucke’s omega reliability index; ωH = 

omega-hierarchical; ωHS = subscale omega-hierarchical; H = index of construct replicability; FD = factor determinacy; PUC = percentage 

uncontaminated correlations; ARPB = average relative parameter bias. INT = internalising; EXT = externalising; CON = conduct problems 

subscale; HYP = Hyperactivity/inattention problems subscale; PEER = peer problems subscale; EMOT = emotion problems subscale. Model C: 

symmetrical bifactor model with one general factor and two uncorrelated specific factors (i.e., internalising and externalising), where all SDQ 

items load onto a general factor and their respective orthogonal specific factor. Model D: symmetrical bifactor model with one general factor and 

four uncorrelated specific factors (conduct, hyperactivity/inattention, peer, and emotion problems subscales). Model E: symmetrical bifactor 

model with one general factor and four correlated specific factors (conduct, hyperactivity/inattention, peer, and emotion problems subscales). 

Model F: S-1 bifactor model including one general factor with conduct problems subscale set as the reference domain, and three correlated 

specific factors (hyperactivity/inattention, peer, and emotion problems subscales)
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In the present  study, ECV values for general factors across all models explained 

17.2% to 57.8% of the common variance extracted. With the exception of Model D, which 

had a collapsed general factor, all other bi-factor models had general factors that explained 

over half of the common variance extracted (Table 8). ECV-SG was low across all models, as 

specific factors showed low ECV with respect to the general factor (average ECV-SG = 17%, 

range 8.7% to 26.7%). The strength of specific factors with respect to themselves was 

generally high across all models, with average ECV-SS of 41.7% for Model C, 48.1% for 

Model D, 83.3% for Model E, and 63.9% for Model F. Across all models, ECV for general 

factors were lower than required thresholds (values ≥ 85%), indicating likely 

multidimensionality of the data.  

Across all models, general factors showed good reliability (⍵ ranging from 86.2% to 

93.2%) and specific factors showed acceptable to good reliability (⍵s ranging from 77.4% to 

89.6%). With the exception of the general factor in Model E which collapsed (⍵H = 24.6%), 

general factors across all models showed high percentages of systematic variance while 

accounting for specific factors (⍵H ranging from 73.5% to 77.6%). Compared to ⍵s 

coefficients (average ⍵s = 83.9%), ⍵HS estimates for specific factors were significantly 

reduced once controlling for the general factor (average ⍵HS = 50.3%). To illustrate this 

discrepancy further, I also measured relative ⍵, which compares ⍵H and ⍵HS to their 

coefficient omega counterparts (⍵ and ⍵s). Relative ⍵ reflects the percentage of reliable 

variance in general factors while accounting for specific factors and in specific factors while 

accounting for general factors. With the exception of Model E’s collapsed general factor 

(relative ⍵ = 28.5%), relative ⍵ for general factors across all models ranged from 79.6% to 

83.2%, showing how most of the reliable variance in unit-weighted total scores is due to the 

general factor. In contrast, relative ⍵ for specific factors showed greater variability, with 

values ranging from 18.5% to 100%.  
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The H index was high for general factors across all models (range = .703 to .899); 

however, specific factors showed greater variability. Whereas the H index ranged from .547 

to .913 for specific factors, unacceptable H index values (i.e., < 0.7) were evident only for the 

peer problems subscale (see Table 8). FD was above the acceptable threshold for general 

factors in Models C, D, and F (range .919 to .94). FD for specific factors were lower than for 

general factors and varied (range .757 to .975).  

 PUC ranged from 52.6% to 84.2%, showing that across all models the majority of 

correlations reflect variance from the general factor alone (Bonifay et al., 2015). ARPB 

varied across models, ranging from 15.6% to 357.1%, indicating some issues with potential 

parameter bias given that previous work suggests that bias greater than 15% may pose some 

serious concerns (Muthén et al., 1987; Rodriguez et al., 2016).   

3.1.3 External correlates of ‘p’ 

I extracted factor scores from the overall best fitting model in the preceding section in 

terms of model fit statistics, factor loadings, and reliability statistics. Based on these statistics, 

factor score estimates for the general factor from Model F were correlated with external 

variables (Table 9). Gender was significantly correlated with the p-factor from Model F, such 

that boys scored significantly higher on general psychopathology. Further, greater levels of 

deprivation were significantly associated with greater levels of general psychopathology. 

Depression, anxiety, and impulsivity showed weak but significant associations with general 

psychopathology, whereas prosocial behaviour showed a significant moderate association (r 

= -.508, p < .001), such that greater levels of general psychopathology were associated with 

lower levels of prosocial behaviour.  
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Table 9  

Correlations between factor score estimates from the general factor in Model F and external 

correlates including sociodemographic, behavioural and personality variables.  

Correlates P-factor 

Gender (girls = 0) .156*** 

Age -.01 

Deprivation Index (Age 8) .142*** 

DSIS-C .240*** 

Depression (CES-DC) .235*** 

Anxiety (PROMIS) .175*** 

Prosocial behaviour 8 -.508*** 

Note. * p < .05. ** p < .01. ***p < .001. Model F: S-1 bifactor model including one general 

factor with conduct problems subscale set as the reference domain, and three correlated 

specific factors (hyperactivity/inattention, peer, and emotion problems subscales). 

3.2 Analysis 2 

3.2.1 Analysis 2: Adversity and total behavioural difficulties 

 Table 10 shows frequency distributions for the total sample in terms of socio-

demographic characteristics as well as for key predictors. Table S1 shows missing data and 

bivariate correlations for indicators used to construct adversity dimensions. Overall, missing 

data was low and ranged from 0-4.9% for all items, with the exception of items related to 

interparental violence (23.3%). Average child age in the sample was approximately 8.5 years 

(range = 7.75 - 9.75; SD = 0.42) and approximately 13% of the sample had TDS within the 

borderline and abnormal range. The average (SD) number of experiences of threat, 

deprivation, and unpredictability were 0.72 (0.96), 1.51 (1.49), and 1.01 (1.14), respectively. 

In the present study, 482 (10.4%) child participants experienced no adversity, 196 (4.2%) 

experienced only threat, 702 (15.2%) experienced only deprivation, and 459 (9.9%) 

experienced only unpredictability.  

Table 10  
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Sample descriptives and frequency distribution across predictors, sociodemographic 

covariates, and total behavioural difficulties at age 8 years in the full sample (N = 4632) and 

mediation analysis subsample (N = 4158). 

 
Full Sample Mediation Analysis 

Subsample   
N (%)  N (%) 

Child Gender 
 

 

Male 2373 (51.2%) 2105 (50.6%) 

Female 2259 (48.8%) 2053 (49.4%) 

Maternal Ethnicity at baseline 
 

 

NZ European 2995 (64.7%) 2827 (68%) 

Maori 531 (11.5%) 457 (11.0%) 

Pacific 395 (8.5%) 338 (8.1%) 

Asian 559 (12.1%) 469 (11.3%) 

Other 147 (3.2%) 66 (1.6%) 

DK/RF 4 (.1%) 1 (.0%) 

Deprivation Index (Antenatal) 
 

 

High 1378 (29.7%) 1216 (29.2%) 

Medium 1778 (38.4%) 1615 (38.8%) 

Low 1373 (29.6%) 1262 (30.4%) 

Missing 103 (2.2%) 65 (1.6%) 

SDQ Total Difficulties Score at 8 years 
 

 

Abnormal 148 (3.2%) 120 (2.9%) 

Borderline 474 (10.2%) 422 (10.1%) 

Normal 4010 (86.6%) 3616 (87.0%) 

Threat Composite Score 
 

 

0 2509 (54.2%) 2266 (54.5%) 

1 1264 (27.3%) 1129 (27.2%) 

2 573 (12.4%) 509 (12.2%) 

3 286 (6.2%) 254 (6.1%) 
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Deprivation Composite Score 
 

 

0 1387 (29.9%) 1253 (30.1%) 

1 1337 (28.9%) 1207 (29.0%) 

2 886 (19.1%) 790 (19.0%) 

3 512 (11.1%) 453 (10.9%) 

4 510 (11%) 455 (10.9%) 

Unpredictability Composite Score 
 

 

0 1912 (41.3%) 1726 (41.5%) 

1 1487 (32.1%) 1339 (32.2%) 

2 754 (16.3%) 677 (16.3%) 

3 479 (10.3%) 416 (10.0%) 

 

Table 11 presents the results of a hierarchical binary logistic regression to test the 

association of different dimensions of adversity with TDS at 8 years while controlling for 

socio-demographic covariates. No significant interactions between maternal ethnicity and 

gender with predictors of interest (threat, deprivation, and unpredictability) on total 

behavioural difficulties were detected (Table S2). The first block of the model which 

contained socio-demographic covariates, namely gender and ethnicity, explained a significant 

proportion of the variance in total behavioural difficulties (X2(2) = 64.943, Nagelkerke R2 = 

.026, p < .001).  Gender and maternal ethnicity were both significantly related to behavioural 

difficulties, such that boys and participants whose mothers were not New Zealand European 

were 1.83 and 1.45 times, more likely to have behavioural difficulties in the borderline to 

abnormal range (both p’s < .001) than girls and those with mothers who were New Zealand 

European, respectively. The second block, which represents the final model containing the 

adversity dimensions threat, deprivation, and unpredictability, significantly increased the 

variance accounted for (X2(3) = 271.372, Nagelkerke R2 change = .103, p < .001).  
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Table 11  

Hierarchical binary logistic regression model testing effects of adversity dimensions on total 

behavioural difficulties at age 8 years in presence of socio-demographic covariates (N = 

4628). 

 
Model 1 Model 2 

Variable OR 95% CI OR 95% CI 

Maternal Ethnicity (0 = NZ Euro) 1.448*** (1.218, 1.721) 0.871 (0.714, 1.062) 

Gender (0 = Girl) 1.832*** (1.537, 2.183) 1.797** (1.498, 2.156) 

Deprivation 
  

1.234*** (1.147, 1.327) 

Threat 
  

1.557*** (1.418, 1.711) 

Unpredictability 
  

1.362*** (1.249, 1.485) 

Nagelkerke R Square .026 
 

.129 
 

Note. * p < .05. ** p < .01. ***p < .001. OR = Odds ratio; CI = confidence interval.  

 

Results from the final model show that there was a significant effect of gender, such 

that boys were approximately twice as likely to have behavioural difficulties in the borderline 

or abnormal range compared to girls (p < .001). All three dimensions of adversity were 

significantly associated with having behavioural difficulties in the borderline to abnormal 

range (Table 11). The model showed that each additional experience of deprivation was 

associated with an approximate 23% increase in the odds of having behavioural difficulties in 

the borderline to abnormal range (p < .001). Additionally, each additional experience of 

threat was associated with an approximate 55% increase in the odds of having behavioural 

difficulties in the borderline to abnormal range (p < .001). Lastly, each additional experience 
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of unpredictability was associated with an approximate 36% increase in the odds of having 

borderline or abnormal behavioural difficulties (p < .001).  

3.2.2 Analysis 2: Mediating effect of executive control 

 As noted earlier, a total of four mediation models were conducted using multiple 

linear regression analysis (Baron & Kenny, 1986) to investigate whether executive control (as 

measured by the Luria Handclap Task) mediates the association between different adversity 

dimensions and TDS at age 8 years. First, I examine this mediating effect with each adversity 

dimension individually with sociodemographic covariates and then examine the mediating 

effect when all adversity dimensions are included in the model simultaneously (results shown 

in Tables 12-15).  

 Multiple linear regression analysis was used to test the hypothesis that executive 

control mediates the effect of deprivation on behavioural difficulties in the presence of 

sociodemographic covariates (Table 12). First I regressed executive control onto our measure 

of deprivation and covariates (i.e., gender, child age and total behavioural difficulties at age 

4.5 years, and ethnicity). The model explained a significant 4.37% of the variance in 

executive control (F(5, 4147) = 34.92, R2 = .0437, p < .001). As shown in Table 12, gender 

(dummy coded; girls = 0; b = -.55, SE = .149, p = .0002), previous levels of behavioural 

difficulties (b = -.143, SE = .017, p < .0001), and ethnicity (dummy coded; NZ European = 0; 

b = -0.361, SE = 0.178, p = .042) negatively correlated with executive control. Further, child 

age was significantly associated with executive control performance (b = 0.188, SE = 0.057, 

p = .001). After controlling for these socio-demographic covariates, deprivation was 

negatively correlated with executive control (b = -0.303, SE = 0.066, p < .0001), indicating 

that greater levels of deprivation were associated with poorer performance on an executive 

control task.
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Table 12 

Mediated multiple linear regression analysis showing indirect effect of Deprivation (X) on total difficulties scores at age 8 years (Y) through 

Luria Handclap Task (M), controlling for socio-demographic covariates and previous levels of behavioural difficulties.  

Outcome Predictor B SE t p 95%  CI R2 

Luria Handclap 

Task 

Gender (0 = Girl) -.550 0.149 -3.700 .0002 (-0.842, -0.258) .0437 

 
Total Difficulties at 54 

months 

-0.143 0.017 -8.571 < .0001 (-0.176, -0.110) 
 

 
Ethnicity (0 = NZ Euro) -0.361 0.178 -2.025 .0429 (-0.710, -0.012) 

 

 
Child age at 54 months 0.188 0.057 3.273 .0011 (0.075, 0.300) 

 

 
Deprivation -0.303 0.066 -4.594 < .0001 (-0.433, -0.174) 

 

Total 

Difficulties at 

age 8 (Y) 

Gender 0.918 0.136 6.741 < .0001 (0.651, 1.185) .2846 

 
Total Difficulties at 54 

months 

0.506 0.016 31.572 < .0001 (0.475, 0.538) 
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Ethnicity (0 = NZ Euro) -0.526 0.160 -3.290 .001 (-0.839, -0.212) 

 

 
Child age at 54 months 0.034 0.054 0.630 .5286 (-0.072, 0.140) 

 

 
Deprivation (X) 0.287 0.059 4.846 < .0001 (0.171, 0.403) 

 

 
Luria Handclap Task (M) -0.087 0.014 -5.671 < .0001 (-0.116, -0.057) 

 

 
Indirect Effect of X on Y 0.026 0.007 - - (0.013, 0.042) 

 

Note. N = 4153. Unstandardized regression coefficients are reported.  
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The second part of the above-mentioned model involved regressing TDS at age 8 

years onto executive control, deprivation and covariates (Table 12). The model explained a 

significant 28.46% of the variance in total behavioural difficulties (F(6, 4146) = 237.83, R2 = 

0.2846, p < .001). As shown in Table 11, gender (girls = 0; b = 0.918, SE = 0.136, p < .0001) 

and previous levels of behavioural difficulties (b = 0.506, SE = 0.016, p < .0001) were 

positively correlated with TDS at age 8 years, whereas ethnicity (b = -0.526, SE = 0.16, p = 

.001) correlated negatively. After adjusting for these covariates, deprivation (b = 0.287, SE = 

0.059, p < .0001) positively correlated with TDS whereas executive control (b = -0.087, SE - 

0.014, p < .0001) correlated negatively. This indicates that greater levels of deprivation are 

associated with higher levels of behavioural difficulties whereas increases in executive 

control are associated with fewer. Further, I tested the indirect effect of deprivation on TDS 

through executive control using a percentile bootstrap estimation approach with 10000 

samples (Hayes, 2012). The indirect effect of deprivation on TDS through executive control 

was significant (b = 0.026, SE = 0.007, 95%BCI = (0.013, 0.042)) as zero was not included in 

the 95% CI. This supports partial mediation of deprivation on TDS through deficits in an 

executive control task.  

 The second mediation model tested the hypothesis that executive control mediates the 

association between threat and TDS in the presence of socio-demographic covariates (Table 

13). First, I regressed executive control onto our measure of threat and covariates (as above). 

The model explained a significant 3.96% of the variance in executive control (F(5, 4147) = 

31.44, R2 = .0396, p < .001). As presented in Table 13, gender (b = -0.518, SE = 0.15, p = 

.0005), previous levels of behavioural difficulties (b = -0.145, SE = 0.018, p < .0001), and 

ethnicity (b = -0.53, SE = 0.174, p = .0024) were negatively correlated with executive control. 

Additionally, child age was positively correlated with executive control (b = 0.174, SE = 

0.058, p = .0025). After controlling for these socio-demographic covariates, threat was 
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negatively associated with executive control (b = -0.224, SE = 0.1, p = .0243), such that 

greater experiences of threat were associated with poorer performance on an executive 

control task. 
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Table 13  

Mediated multiple linear regression analysis showing indirect effect of Threat (X) on total difficulties scores at age 8 years (Y) through Luria 

Handclap Task (M), controlling for socio-demographic covariates and previous levels of behavioural difficulties.  

Outcome Predictor B SE t p 95%  CI R2 

Luria Handclap 

Task 

Gender -0.518 0.150 -3.463 .0005 (-0.811, -0.225) .0396 

 
Total Difficulties at 54 

months 

-0.145 0.018 -8.203 < .0001 (-0.180, -0.110) 
 

 
Ethnicity (0 = NZ Euro) -0.530 0.174 -3.043 .0024 (-0.872, -0.189) 

 

 
Child age at 54 months 0.174 0.058 3.020 .0025 (0.061, 0.287) 

 

 
Threat -0.224 0.100 -2.253 .0243 (-0.419, -0.029) 

 

Total Difficulties at 

age 8 (Y) 

Gender -0.88 0.14 -6.40 < .0001 (-1.14, -0.61) .2840 

 
Total Difficulties at 54 

months 

0.494 0.017 28.821 < .0001 (0.460, 0.527) 
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Ethnicity (0 = NZ Euro) -0.437 0.155 -2.827 .0047 (-0.740, -0.134) 

 

 
Child age at 54 months 0.044 0.054 0.819 .413 (-0.061, 0.150) 

 

 
Threat (X) 0.401 0.095 4.232 < .0001 (0.215, 0.587) 

 

 
Luria Handclap Task (M) -.089 0.015 -5.868 < .0001 (-0.119, -0.060) 

 

 
Indirect Effect of X on Y 0.020 0.010 - - (0.003, 0.040) 

 

Note. N = 4153. Unstandardized regression coefficients are reported.
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Next, I regressed TDS at age 8 years onto executive control, threat, and covariates 

(Table 13). The model explained a significant 28.4% of the variance in executive control 

(F(6, 4146) = 235.15, R2 = 0.284, p < .001). Gender (b = -0.88, SE = 0.14, p < .0001) and 

ethnicity (b = -0.437, SE = 0.155, p = .0047) were negatively associated with TDS at age 8 

years, whereas previous levels of behavioural difficulties correlated positively (b = 0.494, SE 

= 0.017, p < .0001). After adjusting for these covariates, threat was associated with higher 

levels of behavioural difficulties (b = 0.401, SE = 0.095, p < .0001), whereas greater 

executive control was associated with lower behavioural difficulties (b = -0.089, SE = 0.015, 

p < .0001). Using a percentile bootstrap estimation approach with 10000 samples, the indirect 

effect of threat on TDS through executive control was significant as zero was not included in 

the 95% CI (b = 0.02, SE = 0.01, 95%BCI = (0.003, 0.04)). This supports partial mediation of 

threat on TDS through executive control in the presence of socio-demographic covariates.  

 The third mediation model tests the hypothesis that executive control mediates the 

association between unpredictability and TDS at age 8 years in the presence of socio-

demographic covariates (Table 14). As above, executive control was regressed onto 

unpredictability and socio-demographic covariates, which explained a significant 3.95% of 

the variance (F(5, 4147) = 31.45, R2 = 0.0395, p < .001). Results are presented in Table 14, 

which show that gender (b = -0.534, SE = 0.149, p = .0004), previous levels of behavioural 

difficulties (b = -0.153, SE = 0.017, p < .0001), and ethnicity (NZ European = 0; b = -0.614, 

SE = 0.17, p = .0003) were negatively correlated with executive control. However, child age 

at 4.5 years was positively correlated with executive control performance (b = 0.177, SE = 

0.058, p = .0022). After controlling for these socio-demographic covariates, unpredictability 

was negatively associated with executive control (b = -0.177, SE = 0.071, p = .0279), such 

that greater levels of unpredictability were associated with poorer performance on an 

executive control task. 
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Table 14 

Mediated multiple linear regression analysis showing indirect effect of Unpredictability (X) on total difficulties scores at age 8 years (Y) through 

Luria Handclap Task (M), controlling for socio-demographic covariates and previous levels of behavioural difficulties.  

Outcome Predictor B SE t p 95%  CI R2 

Luria Handclap 

Task 

Gender -0.534 0.149 -3.578 .0004 (-0.826, -0.241) .0395 

 
Total Difficulties at 54 months -0.153 0.017 -9.227 < .0001 (-0.186, -0.121) 

 

 
Ethnicity (0 = NZ Euro) -0.614 0.170 -3.611 .0003 (-0.948, -0.281) 

 

 
Child age at 54 months 0.177 0.058 3.062 .0022 (0.064, 0.290) 

 

 
Unpredictability -0.177 0.081 -2.200 .0279 (-0.335, -0.019) 

 

Total 

Difficulties at 

age 8 (Y) 

Gender 0.908 0.136 6.693 < .0001 (0.642, 1.174) .2895 

 
Total Difficulties at 54 months 0.499 0.016 31.287 < .0001 (0.0468, 0.531) 

 

 
Ethnicity (0 = NZ Euro) -0.286 0.151 -1.889 .059 (-0.583, 0.011) 
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Child age at 54 months 0.033 0.054 0.599 .5491 (-0.074, 0.139) 

 

 
Unpredictability (X) 0.518 0.076 6.812 < .0001 (0.369, 0.667) 

 

 
Luria Handclap Task (M) -0.088 0.015 -5.813 < .0001 (-0.118, -0.058) 

 

 
Indirect Effect of X on Y 0.016 0.008 - - (0.002, 0.032) 

 

Note. N = 4153. Unstandardized regression coefficients are reported.  
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As in previous mediation models, TDS at age 8 years was regressed onto 

unpredictability, executive control, and socio-demographic covariates (Table 14). The model 

explained a significant 28.95% of the variance in the outcome (F(6, 4146) = 240.84, R2 = 

.2895, p < .001). As seen in Table 14, gender  (b = 0.908, SE = 0.136, p < .0001) and 

previous levels of behavioural difficulties (b = 0.499, SE = 0.016, p < .0001) were positively 

correlated with TDS at age 8 years. After controlling for these potential confounders, 

unpredictability was positively associated with TDS (b = 0.518, SE = 0.076, p < .0001), 

whereas executive control correlated negatively (b = -0.088, SE = 0.015, p < .0001). As 

above, a percentile bootstrap estimation approach with 10000 samples was used to estimate 

indirect effects which showed a significant indirect effect of unpredictability on TDS through 

executive control (b = 0.016, SE = 0.008, 95%BCI = (0.002, 0.032) as zero was not included 

in the 95% CI. This supports partial mediation of unpredictability on TDS by executive 

control in the presence of socio-demographic covariates.  

 The final mediation model tested the mediating effect of deprivation on TDS through 

executive control, adjusting for other adversity dimensions (i.e., threat and unpredictability) 

and socio-demographic covariates (Table 15). First, I regressed executive control on all three 

adversity dimensions and socio-demographic covariates. The model explained a significant 

4.45% of the variance in the outcome (F(7,4145) = 25.17, R2 = 0.0445, p < .001). Gender (b 

= -0.542, SE = 0.149, p = .0003) and previous levels of behavioural difficulties (b = -0.13, SE 

= 0.018, p < .0001) were negatively correlated with executive control. In addition, child age 

was positively associated with executive control (b = 0.192, SE = 0.058, p = .009), whereas 

ethnicity was not significantly associated with executive control. Controlling for these 

confounders, threat and deprivation were not significantly associated with executive control. 

However, deprivation was negatively associated with executive control (b = -0.27, SE = 
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0.068, p = .0001), indicating that greater levels of deprivation were associated with poorer 

performance on the executive control task.  
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Table 15  

Mediated multiple linear regression analysis showing indirect effect of Deprivation (X) on total difficulties scores at age 8 years (Y) through 

Luria Handclap Task (M), controlling for socio-demographic covariates, previous levels of behavioural difficulties, and other adversity 

dimensions.  

Outcome Predictor B SE t p 95%  CI R2 

Luria 

Handclap 

Task 

Gender -0.542 0.149 -3.632 .0003 (-0.834, -0.249) 0.0445 

 
Total Difficulties at 54 months -0.130 0.018 -7.248 < .0001 (-0.166, -0.095) 

 

 
Ethnicity (0 = NZ Euro) -0.337 0.181 -1.864 .0624 (-0.692, 0.017) 

 

 
Child age at 54 months 0.192 0.058 3.326 .009 (0.079, 0.305) 

 

 
Deprivation -0.270 0.068 -3.970 .0001 (-0.404, -0.137) 

 

 
Threat -0.137 0.101 -1.360 .1738 (-0.335, 0.061) 

 

 
Unpredictability -0.091 0.082 -1.103 .2701 (-0.252, 0.071) 

 



 90 

Total 

Difficulties 

at age 8 

(Y) 

Gender 0.903 0.136 6.646 < .0001 (0.636, 1.169) 0.2934 

 
Total Difficulties at 54 months 0.471 0.017 27.324 < .0001 (0.437, 0.505) 

 

 
Ethnicity (0 = NZ Euro) -0.537 0.160 -3.354 .0008 (-0.851, -0.223) 

 

 
Child age at 54 months 0.019 0.054 0.354 .7234 (-0.087, 0.125) 

 

 
Deprivation (X) 0.173 0.061 2.853 .0044 (0.054, 0.292) 

 

 
Threat 0.293 0.096 3.050 .0023 (0.105, 0.481) 

 

 
Unpredictability 0.444 0.077 5.760 < .0001 (0.293, 0.595) 

 

 
Luria Handclap Task (M) -0.083 0.015 -5.514 < .0001 (-0.113, -0.054) 

 

 
Indirect Effect of X on Y 0.022 0.007 - - (0.010, 0.038) 

 

Note. N = 4153. Unstandardized regression coefficients are reported. 
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Lastly, TDS at age 8 years were regressed onto all adversity dimensions, executive 

control, and socio-demographic covariates (Table 15). The model explained a significant 

29.34% of the variance in the outcome (F(8, 4144) = 182.93, R2 = 0.2934, p < .0001). The 

results showed that gender (b = 0.903, SE = 0.136, p < .0001) and previous levels of 

behavioural difficulties (b = 0.471, SE = 0.017, p < .0001) were positively associated with 

TDS at age 8 years. Further, ethnicity was negatively associated with TDS at age 8 years 

(dummy coded; NZ European = 0; b = -0.537, SE = 0.16, p = .0008). Controlling for these 

covariates, all three adversity dimensions had significant direct effects on TDS, such that 

greater experiences of threat (b = 0.293, SE = 0.096, p = .0023), deprivation (b = 0.173, SE = 

0.061, p = .0044), and unpredictability (b = 0.444, SE = 0.077, p < .0001) were associated 

with higher TDS. A bootstrap estimation approach with 10000 samples showed that the 

indirect effect of deprivation on TDS through executive control was significant when 

adjusting for socio-demographic covariates and all adversity dimensions simultaneously (b = 

0.022, SE = 0.007, 95%CI = (0.01, 0.038)), given that confidence intervals did not include 

zero and thus showing a partial mediation effect.  

3.2.4 Sensitivity Analyses 

I also ran additional sensitivity analyses to test the robustness of these findings. In the 

first sensitivity analysis, I compared the mediating effects of deprivation on TDS at age 8 

years through executive control when measuring deprivation cognitively or materially. 

Results are shown in Table S3 and S4 in the supplemental materials and largely follow the 

same pattern of results. Adjusting for covariates, deprivation, when measured using indicators 

such as material poverty and family income, was the only adversity dimension associated 

with executive control (b = -0.333, SE = 0.084, p = .0001). Similarly, when measuring 

deprivation through cognitive indicators alone, deprivation was the only dimension 

associated with executive control when adjusting for potential confounders (b = -0.197, SE = 
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0.1, p = .0495). Both material (b = 0.028, SE = 0.009, 95%CI = (0.013, 0.047)) and cognitive 

deprivation (b = .017, SE = .009, 95%CI = (0.0002, 0.0365)) showed significant indirect 

effects on TDS through executive control using a bootstrap estimation approach with 10000 

samples. A notable difference between the two models is the significant direct effect of 

deprivation on total behavioural difficulties when measured using material indicators (b = 

0.208, SE = 0.076, p = .0064), which was not seen for deprivation when measured via 

cognitive indicators alone.  
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4 Discussion 

 

There were two main aims of this thesis: a) to assess several structural models of 

psychopathology on the total difficulties score (TDS) of the Strengths and Difficulties 

Questionnaire (SDQ) and determine external correlates of the best fitting model; and b) to 

test whether childhood executive control (EC) mediates the association between different 

dimensions of adversity and behavioural and emotional problems at age 8 years. I 

hypothesized that greater levels of threat, deprivation, and unpredictability, will be associated 

with higher levels of behavioural and emotional problems at age 8 years adjusting for the 

effects of socio-demographic confounders. Additionally, I hypothesized that threat and 

unpredictability would be mediated by executive control when examined individually, but not 

when controlling for other adversity dimensions. Lastly, I hypothesized that the effect of 

deprivation, but not threat and unpredictability, will have a significant indirect effect on 

behavioural and emotional problems at age 8 years through executive control in a combined 

mediation model controlling for socio-demographic covariates, previous levels of behavioural 

and emotional problems at age 4.5 years, and all adversity dimensions simultaneously.  

To help the reader anticipate the structure of this chapter, the first two sections discuss 

the findings and implications of Analyses 1 and 2 with respect to the literature, respectively. 

Following those sections, the limitations, strengths, and future directions of my research are 

outlined and discussed. Some implications of this research are outlined, and final conclusions 

stated.  

In brief and overall, the findings show that bi-factor models of the SDQ yield better fit 

to the data, but often contain anomalous results (i.e., factor loadings that were not significant, 

close-to-zero, or negative), especially with regards to the interpretability of specific factors. 

Further, bi-factor S-1 models offer a suitable and theoretically superior alternative to 

modelling TDS of the SDQ, demonstrating links between a general factor marked by conduct 
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problems and behavioural/psychological correlates such as symptoms of depression and 

anxiety, impulsivity, and prosocial behaviour. Next, the findings showed both direct and 

indirect effects of different dimensions of adversity on behavioural and emotional problems 

in middle childhood. When examined individually, each adversity dimension was associated 

with greater behavioural and emotional problems in middle childhood via poorer 

performance on an executive control task; however, when examined simultaneously, only 

indirect effects of deprivation continued to be significant.   

4.1 Factor structure and reliability of the SDQ TDS 

 

As noted from the outset, the present study uses the term psychopathology to refer to 

mental health difficulties rather than diagnosed or severe psychopathology. This is to 

maintain consistency with the terminology used in this line of research. The extant literature 

on general and specific forms of psychopathology has been positioned as a first step towards 

a transdiagnostic approach to psychopathology. Much of the literature on general 

psychopathology has been investigated with diagnostic-level data (Caspi et al., 2014; Lahey 

et al., 2012) and symptom-level data (Carragher et al., 2016; Patalay et al., 2015). Within the 

literature using symptom-level data, comparatively few studies have used the SDQ as a 

primary instrument, with most studies using the CBCL as the ‘gold standard’ (Hoffman et al., 

2022). The current study tested popular structural models of psychopathology on the TDS of 

the parent-reported SDQ in a large nationally representative cohort of 8-year-old children. 

Model fit and reliability varied across model specification, with the S-1 bi-factor model 

showing the best fit and overall reliability. I elaborate on these findings with regards to the 

extant literature below.  

The results showed that bi-factor models fit the data best, with a one-factor solution 

and the popular correlated-factors model showing poor fit to the data. This echoes previous 

findings that show superior fit of bi-factor models compared to a correlated-factors model 
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(Afzali et al., 2018; Castellanos-Ryan et al., 2016; Carragher et al., 2016; Haltigan et al., 

2016; Lacuelle et al., 2015; Lahey et al., 2015; Murray et al., 2016; Patalay et al., 2015). 

Although showing poor model fit, the traditional correlated-factors model showed a moderate 

association between internalizing and externalizing dimensions of the SDQ (r = .57, p < 

.001), which is consistent with previous findings (Conway et al., 2019; Cosgrove et al., 2011; 

du Pont et al., 2017; Lahey et al., 2004). Further, the results support previous structural 

analyses that identify broader internalizing and externalizing dimensions, as correlations 

between specific factors in Model D showed strong associations between 

hyperactivity/conduct (r = .61, p < .001) and peer/emotional problems (r = .65, p < .001) 

(Goodman et al., 2010).  

Although all bi-factor models in the present study showed superior fit compared to 

both a one-factor and correlated-factors model (all CFI and TLI > 0.90; RMSEA < 0.80; and 

SRMR < 0.60), closer observation of factor loadings reveal important differences in 

interpretability. Bi-factor models C, D, and E showed anomalous results with respect to either 

general or specific factors. For example, Model C showed an externalizing factor marked 

strongly by the hyperactivity/inattention problems subscale and an internalizing factor 

marked strongly by the emotional problems subscale. However, the conduct problems and 

peer problems subscales included anomalous results, which complicates interpretability. As 

highlighted by Heinrich et al. (2023), when a specific factor partially collapses, the general 

factor’s interpretation is changed, and specific factors become difficult to interpret. As such, 

the general factor in Model C appears to primarily reflect a liability to conduct and peer 

problems, rather than a general factor underlying all aspects of child mental health problems 

assessed. Similarly, the conduct problems partially collapsed in Model D, evidenced by factor 

loadings that were not significant or close to zero. In contrast, the general factor partially 

collapsed in Model E, also evidenced by factor loadings that were negative, not significant, or 
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close to zero. This is consistent with prior work which has shown that anomalous results are 

commonly found across symmetrical bi-factor models measuring ‘p’ or other constructs such 

as depression or ADHD (Burns et al., 2020; Eid et al., 2017; Heinrich et al., 2023). It is also 

consistent with general factors from other studies that show a liability for antagonism and 

distress, rather than a general liability for all psychiatric disorders (Castellanos-Ryan et al., 

2016; Lahey et al., 2012).  

Previous research of bi-factor models using the SDQ have included the strength-based 

prosocial scale in their analyses, which complicates comparisons with findings from the 

present thesis regarding the structure of the TDS. Kobor et al. (2013) found support for a bi-

factor model using teacher and parent-reported SDQ data, which was specified with one 

general factor and five specific factors allowed to freely corelate. Unlike the results of the 

present thesis, the general factor in their bi-factor model did not collapse when allowing 

specific factors (including the prosocial subscale) to correlate freely (Kobor et al., 2013). 

While they included the prosocial score subscale in their analysis, they report some ancillary 

statistics which show similar strength of the general factor (ECV = 53.3) and low reliability 

of specific factors (⍵Hs = .09, .59) (Kobor et al., 2013). In contrast, Ortuno-Sierra et al. 

(2015) investigated a bi-factor model using self-reported SDQ data but found support for a 

first order five-factor model rather than a bi-factor model which showed anomalous results. 

In another study, researchers investigated a bi-factor model with three general factors 

(externalizing, internalizing, and prosocial dimensions) and four specific factors representing 

the four difficulties subscales of the teacher-reported SDQ (Caci et al., 2015). While they 

suggest utility in computing general and specific factor scores evidenced by high reliability 

estimates (⍵ = .804 - .926), they do not report other important ancillary statistics such as ⍵Hs 

or ECV, which precludes any meaningful interpretation of the strength of general factors or 

the variance attributable to specific factors after partitioning variance due to the general 
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factor (Rodriguez et al., 2016). Collectively, these findings highlight the need for routine 

reporting of model-based reliability statistics in order to advance transdiagnostic research and 

its investigation through bi-factor models using the SDQ.   

Keller and Langemeyer (2019) used an item response theory approach to analyse the 

parent-reported version of the SDQ, specifically the total difficulties score, and thus is one of 

the few direct comparisons that exist in the literature. They show clear evidence of 

multidimensionality in the total difficulties score, evidenced by a relatively weak general 

factor and a substantial proportion of the reliable variance explained by specific factors 

(Keller & Langemeyer, 2019). In support of these findings, the present results did not show 

evidence for a strong general factor, as across all models general factors were comprised of 

moderate to medium sized factor loadings and explained just over one half of the common 

variance (P factor ECV = 57.8%; Model C). In addition, the common variance explained by 

the specific factors, after partitioning out variance attributed to the general factor (⍵Hs), 

remained substantial and tended to be higher for subscales in the internalizing dimension and 

thus less reflected in the general factor, which is also consistent with prior work (Keller & 

Langemeyer, 2019). Adding to Keller and Langemeyer (2019), calculation of the ARPB 

showed significant differences between unidimensional and bi-factor solutions, with model D 

showing the lowest bias (15.6%). Prior work has suggested that bias greater than 15% work 

may pose some serious concerns (Muthén et al., 1987; Rodriguez et al., 2016). Taken 

together, the results discourage the use of parent-reported SDQ total difficulties scores as a 

unidimensional construct given clear multidimensionality in the data and a weak general 

factor.  

Another practical issue that may be of interest to researchers is the derivation of factor 

score estimates or construct replicability of the SDQ subscales. Across all models, FD and H 

index for general factors were above the required threshold (FD > 0.90; H index > 0.7), 
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suggesting that factor score estimates of general factors are trustworthy and these latent 

factors are reliably specified (Rodriguez et al., 2016). However, these indices varied for 

specific factors, where FD values were considered below the required threshold for most 

specific factors, and H index being considered unacceptable for the internalising dimension in 

the symmetrical bi-factor model (Model C) and for the peer problems subscale across other 

models. Possible explanations could include issues in the categorical thresholds between 

‘somewhat true’ and ‘true’ for items such as “Has at least one good friend”, as this item 

should be interpreted as a dichotomous ‘yes’ or ‘no’ question (Hagquist, 2007; Keller & 

Langemeyer, 2019).  

A novel aim of the present thesis was the estimation of a S-1 bi-factor model of the 

TDS in the SDQ and its’ reliability coefficients and external correlates. The present thesis 

shows that an S-1 bi-factor model helps to eliminate anomalous results and aids 

interpretability of specific factors. While reliability statistics show evidence of 

multidimensionality, most of the variance in the model is explained by the general factor 

(ECV = 52.2%, PUC = 84.2%). Further, I tested associations between the general factor 

(marked by conduct disorders) and external correlates. As expected, boys experienced higher 

levels of general psychopathology, which is consistent with gender differences in the onset 

and development on children’s conduct problems (Alvarez-Voces & Romero, 2024; Gorman-

Smith & Loeber, 2005). In addition, there were links between the general factor and area 

level deprivation measured by the NZ Deprivation Index. While the results could not 

establish a causal relationship, this association is consistent with prior work demonstrating 

links between area/neighbourhood level deprivation and conduct problems or delinquent 

behaviours (Flouri et al., 2010; Galán et al., 2017). To the best of my knowledge, only one 

study has modelled the SDQ using a bi-factor S-1 model with conduct problems as the 

reference domain (Chen et al., 2022). Despite showing similarity in factor loadings to the 
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present results, their study did not report any external validation analyses or reliability 

statistics (Chen et al., 2022). The present findings address these gaps in the literature by 

evaluating this bi-factor S-1 model using “riskier tests” prior to their use in SEM, as proposed 

by prior research (Watts et al., 2019).  

Heinrich et al. (2023) argue that defining a general factor a priori in a bi-factor S-1 

model is advantageous due to interpretability of general and specific factors. In the present 

study, the general factor is clearly defined as the common variance captured by conduct 

problems, whereas, the specific factors reflect hyperactivity/inattention, peer, and emotional 

problems that cannot be explained by conduct problems. The findings show that this general 

factor is associated: weakly with self-reported depression, anxiety, and impulsivity; and 

moderately with lower prosocial behaviour. These associations shed light on the possibility 

that a transdiagnostic measure of conduct problems in a bi-factor S-1 model might resemble a 

dysregulated profile, which has been suggested as a screening measure for severe 

psychopathology (Deutz et al., 2018). Comorbidity between conduct and internalizing 

problems has been linked with increased delinquent behaviour longitudinally (Polier et al., 

2012). Adding to this, researchers used autoregressive latent trajectory models to evaluate 

developmental cascades between externalizing and internalizing problems (Murray et al., 

2020). They showed that externalizing problems became more differentiated in adolescence 

and were protective of internalizing problems (Murray et al., 2020). Given that the present 

findings were measured in middle childhood, these results may highlight effects of dynamic 

mutualism or p-differentiation that culminate later in adolescence, which has shown to be a 

period for the onset of most high-prevalence disorders (Girolamo et al., 2012; Paus et al., 

2008). This highlights the potential to leverage bi-factor S-1 models to study the heterotypic 

or homotypic continuity of externalizing symptoms, given its advantage over symmetrical bi-
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factor models in clearly defining the general factor, thus allowing its replication across 

different samples, developmental periods, and informants (Heinrich et al., 2023).  

Notably, the associations between hyperactivity/inattention and peer/emotional 

problems in Model D (r’s = .422 and .424, respectively) were substantially attenuated in a bi-

factor S-1 model (r’s  =.149 and .1, respectively). These results may provide evidence for the 

transdiagnostic features that culminate in the substantial clinical heterogeneity of conduct 

disorders (Burt, 2013; Klahr & Burt, 2014). Recent research has shown that certain 

combinations of psychological factors that may be at play, mainly co-occurrence of 

interpersonal callousness (i.e., deficit in prosocial emotions) with impulsivity, irritability, 

and/or symptoms of anxiety and depression (Dugre & Potvin, 2022). Other studies have 

shown that both parent and teacher-reported callous-unemotional traits rather than conduct 

problems were significantly associated with lower prosocial behaviour (Milledge et al., 

2019). As such, the current findings demonstrating stronger associations between the general 

factor with prosocial behaviour, compared to impulsivity and symptoms of anxiety and 

depression, could highlight the role of features such as interpersonal callousness as a 

transdiagnostic feature of conduct problems. However, further construct validation is 

required. 

There are important implications to be noted from this study. Comparison of model fit 

and ancillary statistics show the necessity of examining both to truly assess the validity and 

interpretability of bi-factor models. Although many studies have argued that the p-factor 

replicates well across different studies (Lahey et al., 2015; Noordhof et al., 2015; Snyder et 

al., 2019), this was solely determined via model fit, which as shown in the present study, is a 

fallible marker. As such, many studies claim that their p-factor represents a general liability 

for all psychiatric disorders, when interpretation of their factor loadings show an entirely 

different meaning. Watts et al. (2019) illustrate these arguments by proposing riskier tests of 
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validation, requiring the following: a) general factors are equally represented by their 

indicators; b) specific factors in bi-factor models are reliable and interpretable; and c) bi-

factors improve on the external validity of a correlated-factors model. Their results highlight 

that the general factor in a bi-factor solution was representative of a distress/high 

externalizing behaviour factor rather than a general liability for all psychiatric disorders, 

which is similar to previous findings (Castellanos-Ryan et al., 2016; Lahey et al., 2012; 

Waldman et al., 2018). The present findings add to this literature showing the importance of 

stringent tests of bi-factor validity and reliability.   

In defence of the p-factor literature, Caspi et al. (2023) utilized data from the E-risk 

Longitudinal Twin Study, based in the United Kingdom, to test a wide range of structural 

models of psychopathology. They found evidence that p-factors generated across many 

models (one-factor, higher-order, symmetrical and S-1 bi-factor models) were highly 

correlated with each other and showed similar reliability when comparing ancillary statistics 

(Caspi et al., 2023). Moreover, they show that the nomological network of the p-factor in 

terms of risk factors such as family psychiatric history, deprivation, and inflammation, were 

similar regardless of the model the p-factor was derived from (Caspi et al., 2023). However, 

they report that specific factors in hierarchical models should be interpreted with caution. 

They refer to the extant p-factor literature as a descriptive phase which has shed light that 

most psychiatric disorders share a factor, or several factors, in common. They conclude that 

p-factors across different models share an underlying dimension worth investigating, and that 

specific factors in these models are analogous to studying independent psychiatric disorders 

(Caspi et al., 2023).  

As discussed above, there is still an ongoing debate on the legitimacy of the p-factor, 

with some arguing that these models are statistical artefacts (Eiko et al., 2021) and others 

suggesting that these statistical observations have provided the opportunity for a second 
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phase of research to investigate the putative causes of a general liability to psychiatric 

disorders (Caspi et al., 2023). In light of this debate, the present findings show the importance 

of evaluating bi-factor models using riskier tests of validity and reliability (Watts et al., 

2019), and also demonstrate the utility of theory-driven bi-factor models in terms of 

interpretability, such as the S-1 bi-factor model (Heinrich et al., 2023). Given the use of the 

SDQ as an accessible alternative to the CBCL, the present study highlights how theory-driven 

S-1 bi-factor models may be leveraged to contribute to the p-factor literature. Screening 

questionnaires are often used as a first step in large-scale studies, generating insights to be 

confirmed by ‘gold standards’ such as structured diagnostic interview (Caci et al., 2015; 

Kessler et al., 2005). Further assessment of different bi-factor S-1 models using the SDQ and 

their construct validity may provide an opportunity to further this transdiagnostic research, 

circumventing the limitations of symmetrical bi-factor models and their issues with 

interpretability.  

4.2 Adversity dimensions and the mediating role of EC 

 

This theoretically informed study aimed to investigate the impact of different 

dimensions of adversity (i.e., threat, deprivation, and unpredictability) on total behavioural 

difficulties at age 8 years and the mediating role of EC in this relationship. Consistent with 

hypotheses, all adversity dimensions were significantly associated with greater likelihood of 

abnormal/borderline behavioural difficulties in middle childhood when controlling for socio-

demographic covariates. Additionally, when examining all adversity dimensions 

simultaneously, only deprivation continued to be significantly associated with higher TDS via 

poorer performance on an EC task. These results were also robust to potential confounders 

such as ethnicity, gender, age of EC assessment, and previous levels of behavioural 

difficulties. To the best of my knowledge, this is the first study to illustrate these findings 

when examining dimensions from both the DMAP and Harshness-Unpredictability 



 103 

framework simultaneously. I elaborate on these findings in relation to the extant literature 

below. 

The results indicate that early childhood experiences of threat, deprivation, and 

unpredictability are significantly associated with increased odds of having borderline to 

abnormal behavioural difficulties in middle childhood. This is consistent with my hypotheses 

that different dimensions of adversity measured in early life would be associated with 

behavioural difficulties in middle childhood above the effects of socio-demographic 

covariates. These findings emphasize the indiscriminate nature of adversity in conferring risk 

for mental health difficulties and is consistent with previous research that documents the 

effects of different adversity exposures on psychopathology (Wade et al., 2022). Previous 

research has shown that threatening experiences such as the those measured in this study (i.e., 

exposure to domestic violence, peer bullying/victimization) are potent predictors of later 

mental health difficulties (Wade et al., 2022) and show elevated risk across both internalizing 

and externalizing disorders (Danese et al., 2020; Schaefer et al., 2018). Further supporting 

these results, both severe and common experiences of deprivation have been consistently 

linked with later mental health difficulties. For example, while institutionalization shows 

consistent strong links with the onset of many psychiatric disorders (Humphreys et al., 2020), 

less severe forms of deprivation such as poverty and low socioeconomic status also show 

increased risk for psychopathology (Palacios-Barrios et al., 2019; Peverill et al., 2021). In 

addition, cognitive deprivation associated with the immediate rearing environment, has also 

shown links with increased psychopathology (Miller et al., 2018; Miller et al., 2021). These 

findings are consistent with the present study, showing that deprivation defined by cognitive 

and material indicators, are associated with greater levels of borderline to abnormal 

behavioural difficulties. Lastly, the findings also showed that unpredictability, when 

measured using both ancestral cues and household chaos perspectives, was significantly 
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associated with increased odds of having borderline to abnormal behavioural difficulties in 

middle childhood. A rich literature supports these results, showing that early life 

unpredictability when measured according to the ancestral cues or household chaos 

perspectives, is associated with transdiagnostic risk for psychopathology (Doom et al., 2016; 

Dwairy, 2008; Hurst et al., 2017; Ross et al., 2016). However, the present study is one of the 

few studies to highlight associations between multiple adversity dimensions from different 

dimensional frameworks with later mental health difficulties. In sum, the results add to this 

limited literature (McGinnis et al., 2022; Phillips et al., 2023; Usacheva et al., 2022), and 

delineate how associations between myriad adversity dimensions and mental health 

difficulties are exemplified by equifinality within a sensitive window in early childhood.  

Meta-analyses have shown that different forms of adversity have similar effect sizes 

on future risk for mental health difficulties, suggesting a non-specific relationship between 

adversity and later psychopathology (Angelakis et al., 2020; Gardner et al., 2019). The 

current results from a hierarchical binary logistic regression show that threat is more strongly 

related to later mental health difficulties compared to deprivation and unpredictability (55% 

more likely to have borderline/abnormal behavioral difficulties compared to 36% and 23%, 

respectively). Other studies have also shown the stronger associations between threat and 

psychopathology compared to deprivation (Stein et al., 2021), which could possibly be 

explained by the proximal mechanisms hypothesized by the DMAP (McLaughlin & 

Sheridan, 2014). Although effects of threat and deprivation on emotion regulation and 

cognitive ability, respectively, are evident in early childhood (Machlin et al., 2019; Miu et al., 

2022), it is possible that deficits in emotion regulation are associated with immediate effects 

of psychopathology compared to the effects of cognitive disadvantage due to deprivation. 

The severity of experiences of deprivation might further compound this effect, where severe 

forms of deprivation, such as institutionalization, lead to greater deficits in cognitive ability 
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and, in turn, increases in psychopathology (relative to less severe forms of deprivation such 

as low cognitive stimulation in the household). One study showed evidence for 

transdiagnostic comorbidity in the deleterious effects of executive function impairment due to 

institutionalization, highlighting associations between executive function deficits and 

externalizing symptoms at age 12 years but no associations with psychopathology at age 16 

years (Wade et al., 2021). In the same study, externalizing symptoms at age 12 years 

predicted symptoms of general psychopathology at age 16 years (Wade et al., 2021), which 

may suggest a pattern of dynamic mutualism, such that different symptoms reinforce each 

other over time to establish long-term comorbidity (Murray et al., 2016).  

Another possible explanation that may explain different effect sizes for various types 

of adversity on psychopathology may be the role of unpredictability. Although requiring 

further research, preliminary findings show that greater unpredictability of threatening 

experiences may attenuate emotion dysregulation (Herry et al., 2007; Vansteenwegen et al., 

2008), whereas greater unpredictability of experiences of deprivation may mitigate deficits in 

executive functioning by enhancing other cognitive skills such as cognitive flexibility (Fields 

et al., 2021; Mittal et al., 2015). As such, stronger associations between threat and 

psychopathology could possibly be explained by their interaction with unpredictability.  

Consistent with my hypotheses, all three adversity dimensions examined in the 

present thesis were associated with later mental health difficulties through EC when 

examined individually. In a recent meta-analysis, Johnson et al. (2021) found that both 

experiences of threat and deprivation are associated with reduced executive functioning, with 

stronger associations for deprivation. Across the three domains of executive functioning, they 

reported no significant differences between the effects of threat and deprivation on cognitive 

flexibility, but showed stronger links between deprivation and both lower working memory 

and inhibitory control, which is the primary mechanism investigated in this thesis (Johnson et 
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al., 2021). The current research supports these findings, showing that, when examined 

separately, both threat and deprivation show associations with EC, but that this relationship is 

mitigated once examined simultaneously. This is also consistent with the DMAP, which 

holds cognitive ability as the proximal mechanism for experiences of deprivation and 

emotion regulation as the proximal mechanism for experiences of threat (McLaughlin et al., 

2014).  

Unlike threat and deprivation, the effects of unpredictability are more varied in the 

literature. Some studies report that greater levels of early life unpredictability are associated 

with enhanced effortful control (Warren & Barnett, 2020) or cognitive flexibility (Fields et 

al., 2021). In contrast, one meta-analysis showed small but significant reductions in executive 

function in relation to early life unpredictability (Andrews et al., 2021). Notably, the meta-

analysis also showed that these associations were stronger when using measures of executive 

functioning reported by teachers or parents rather than standardized assessments (Andrews et 

al., 2021). In this study, early life unpredictability was associated with significant decreases 

in a directly assessed measure of EC. Additionally, I show that this relationship is attenuated 

when examining all adversity dimensions simultaneously, highlighting further work that 

needs to be done in this area to elucidate the role of unpredictability and its measurement, 

neurobiological consequences, and interactions with threat and deprivation. Despite this, the 

individual relationships between each of threat, deprivation, and unpredictability with EC on 

later mental health difficulties add to the literature on the utility of executive function as a 

transdiagnostic mechanism and target for intervention (Fleming et al., 2020; Mason et al., 

2020; McNeilly et al., 2021; Zelazo, 2020). 

Despite individual associations between each adversity dimension and EC, when 

examined simultaneously, deprivation was the only adversity dimension associated with 

small but significant increases in TDS in middle childhood via poorer performance on an EC 
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task during early childhood. These results are robust to potential confounders such as 

ethnicity, age at EC assessment, gender, and importantly, show increases in TDS in middle 

childhood above and beyond those in early childhood. Although the effects were small in 

size, they are comparable to other studies (Schäfer et al., 2021), and are unsurprising given 

that the study investigated these effects over a short time interval of 3 years. The results add 

to the mounting evidence of differential associations between adversity dimensions and 

development, as hypothesised by the DMAP (McLaughlin et al., 2014; McLaughlin & 

Sheridan, 2014). Prior work based on the DMAP, has shown that experiences of deprivation, 

and not threat, are associated with deficits in executive functioning cross-sectionally 

(Machlin et al., 2019; Sheridan et al., 2017) and longitudinally (Schäfer et al., 2021). DMAP 

research has also shown that this relationship exists for other markers of cognitive ability, 

such that only deprivation was associated with risk for psychopathology across childhood and 

adolescence via deficits in language ability (Miller et al., 2018; Miller et al., 2021).  

In line with the present results, Phillips et al. (2023) investigated the role of 

unpredictability (defined by the ancestral cues perspective, e.g., residential moves) and 

deprivation (defined as lack of cognitive stimulation) on general psychopathology through 

preschool executive control. While the effects of deprivation and unpredictability on 

psychopathology were both mediated by preschool EC when examined separately, only 

deprivation emerged as a key predictor of later mental health difficulties through EC (Phillips 

et al., 2023). They also showed the role of distal risk factors in this process, such that 

deprivation, and not unpredictability, mediated the relationship between socioeconomic status 

and preschool EC (Phillips et al., 2023). In a recent large-scale longitudinal study, McGinnis 

et al. (2022) test the impact of threat, deprivation (defined as material deprivation), 

unpredictability (operationalised as residential moves, , and loss dimensions on myriad 

proximal and distal outcomes of development. Although they show distinct associations for 
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deprivation as the only dimension associated with lower IQ in early adulthood, they were 

unable to conduct mediation analyses (McGinnis et al., 2022). Important differences in these 

studies arises in their operationalisation of unpredictability. Whereas Phillips et al. (2023) 

used a frequency count of the total number of residential moves, partner separations, and 

employment loss; McGinnis et al. (2022) used dichotomous indicators of parental transitions 

and household moves, as well as other indicators such as reduced standard of living and 

change of school without friends. As above, this highlights that further research needs to be 

done regarding the operationalisation of unpredictability. However, the current pattern of 

results indicate the prominent role of deprivation over unpredictability in the pathway to 

mental health difficulties through EC. Importantly, these results are robust when using a 

different operationalisation of unpredictability, such as the use of dichotomised indicators 

from both the ancestral cues and household chaos perspective, as well as the inclusion of 

maternal depression as a marker of unpredictability rather than deprivation, which may have 

had a confounding effect in other studies (Usacheva et al., 2022).  

The current results from a sensitivity analysis yielded interesting insights into the 

relationships between material and cognitive deprivation with both EC and later mental 

health difficulties. While both material and cognitive deprivation showed unique pathways to 

later mental health difficulties through poorer performance on an EC task, only material 

deprivation showed significant direct effects on later mental health difficulties. Similar 

patterns of results are seen in other studies that used different proxies for cognitive 

development, such as language abilities (Miller et al., 2021). In their study, Miller et al. 

(2021) report significant indirect effects of deprivation on psychopathology through lower 

language ability; however, their structural models showed no direct associations between 

deprivation and internalising or externalising psychopathology. Furthermore, Phillips et al. 
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(2023) show no direct effects of maternal education, income, or deprivation on general 

psychopathology in adolescence while also controlling for unpredictability simultaneously.  

There are several explanations that could account for the different patterns of results 

between cognitive and material deprivation. As demonstrated by prior work (Schäfer et al., 

2021; Stein et al., 2021) and the results from the hierarchical logistic regression in this thesis, 

it is possible that threat plays a more important and immediate role in the development of 

psychopathology compared to deprivation. Moreover, our finding regarding the significant 

direct effect of material deprivation on later mental health difficulties is consistent with the 

Harshness-Unpredictability framework (Ellis et al., 2009). Focusing on the ‘why’ of 

development, the Harshness-Unpredictability framework extends the Threat-Deprivation 

framework to a broader ecological context and suggests that higher levels of harshness (akin 

to both threat and deprivation) will promote faster life history strategies (e.g., greater 

impulsivity and number of sexual partners), which in return confers risk for psychopathology 

(Ellis et al., 2022). Prior work has shown demonstrated links between income harshness on 

internalising externalising behaviours either directly (Li & Belsky, 2022) or indirectly via 

mechanisms suggested by life history theory, such as harsh parenting or substance abuse 

(Doom et al., 2016; Li & Belsky, 2022; Simpson et al., 2012). Further, one study has showed 

both direct and indirect associations of neighbourhood deprivation with conduct problems in 

middle childhood through aggressive response generation (Galán et al., 2017). This highlights 

the potential to examine this relationship through mechanisms proposed by the Harshness-

Unpredictability framework. Nevertheless, the current results show that distal and proximal 

experiences of deprivation confer risk for psychopathology via deficits in EC. Lastly, 

investigation of other developmental outcomes with psychopathology simultaneously, such as 

health, may reveal interesting findings regarding life-history trade-offs due to energetic 
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deprivation, as specified by the integrated model of dimensions of environmental experience 

(Ellis et al., 2022).  

Several implications of these findings should be noted. The patterns of results 

highlight the utility of dimensional models offering mechanistic explanations underlying the 

distinct pathways between adversity and psychopathology, which may have been obscured by 

a CR approach. As such, the findings demonstrate the explicit developmental focus of 

dimensional models in uncovering the ‘why’ and ‘how’ of development (Ellis et al., 2022). 

The results also demonstrate how the DMAP and Harshness-Unpredictability frameworks are 

theoretically complementary and allow for testable hypotheses of mechanisms other than 

commonly used stress-based explanations, emphasizing the interplay environmental 

influences and learning (McLaughlin & Sheridan, 2016). Further, the current findings 

represent one of the few studies in the extant literature that examined adversity dimensions 

both frameworks with proximal mechanisms simultaneously; which addresses previous gaps 

in the literature (McGinnis et al., 2022; Phillips et al., 2023).  

In addition to their theoretical significance, the clear conceptualisation of different 

forms of adversity could aid policymakers in reducing childhood disadvantage. Given that 

experiences of early life threat, deprivation, and unpredictability had direct effects on TDS in 

middle childhood, policies can be designed to address specific forms of adversity and thus 

reduce disparities in child/adolescent mental health. For example, prior GUiNZ work has 

shown that the most disadvantaged children continue to face high residential mobility into 

middle childhood compared to their privileged peers (Davies et al., 2022). The present 

findings extends this work, demonstrating the co-occurrence between different types of 

adversity and the extended effects they can have on child behavioural development. 

Additionally, the results highlight the importance of incorporating different levels of the 

environment when considering childhood disadvantage. For example, unpredictability was 
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measured using indicators such as number of residential moves, number of caregiving 

arrangements, and maternal depression, all of which contributed to later mental health 

difficulties. Policy-wise, these indicators may reflect financial burden, instability, or issues 

with the parent-child relationship, and as such the findings echo previous recommendations 

that highlight the importance of investment into economic, physical, social, and human 

resources for optimal child development (Davies et al., 2022; Morton et al., 2021). In sum, 

the current results emphasize the need for early intervention for children who have 

experienced, threat, deprivation, and unpredictability in early life.  

The results also showed direct effects of material deprivation in early life on 

emotional and behavioural problems years later in middle childhood. This direct effect was 

illustrated using both area-level and individual-level indicators of deprivation, which has 

important implications for policy. Previous GUiNZ research has shown insights into 

neighbourhood deprivation in New Zealand, reporting relatively greater mobility between 

different levels of deprivation in middle childhood, but that this residential trajectory wasn’t 

seen for those living in the most deprived neighbourhoods (Rudd et al., 2023). Together, 

these results suggest that policies should aim to reduce economic disadvantage and increase 

accessibility of mental health care for those experiencing poverty and/or living in the most 

deprived areas to tackle disparities in child and adolescent mental health. These policies 

could be aimed especially at families with younger children given association between 

adversity in early life and later developmental disadvantage, as shown in this thesis.  

While the deficits on an EC task were small in magnitude due to the time interval 

assessed, the results have important public health and clinical implications. The findings 

highlight that EC is a transdiagnostic mechanism which confers risk for total behavioural 

difficulties. This contributes to an extant literature that posits executive control as a target of 

intervention (Zelazo, 2020), given its well-documented associations with school readiness, 
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quality of life, and health (Diamond & Ling, 2016; Moffitt et al., 2011; Morrison et al., 

2010). In addition, interventions targeted at executive functioning have proven efficacious, 

especially when administered to those with low levels of executive functioning (Diamond & 

Lee, 2011), and are most successful when simultaneously addressing social, emotional, and 

physical needs (Diamond & Ling, 2016). Besides the clinical utility of executive control as a 

target for intervention, the findings suggest the importance of investment to reduce 

socioeconomic disparities, childhood adversity, and associated deficits in executive 

functioning, which will help prevent long-term consequences on overall quality of life.  

4.3 Limitations  

While this study provides insights into dimensional models of both psychopathology 

and childhood adversity, several limitations should be noted. With regards to Study 1, an 

important limitation is the reliance on the SDQ alone to investigate hierarchical models of 

psychopathology, which is best achieved when measuring a wide range of psychopathology 

and dimensional phenotypes (e.g., thought disorders) (Caspi et al., 2024). This is also a 

limitation of the larger literature on the structure of psychopathology, which commonly 

consists of samples not assessed for thought disorders or is assessed via a single instrument, 

such as the CBCL (Carragher et al., 2016; Hoffman et al., 2022; Patalay et al., 2015). While 

the GUiNZ study considered the use of the CBCL as it is often regarded the ‘gold standard’ 

for the assessment of child/adolescent psychopathology, the SDQ was ultimately utilized 

given that its freely available and shorter in length.    

Another limitation concerns the use of only parent reported SDQ data, which may 

have biased results given its use as a screener for psychopathology. Moreover, prior work has 

demonstrated discrepancies between different informants of a child’s behaviour, showing that 

children are better able to report on their internalizing dimensions (Johnston & Murray, 

2003), and gender-related expectations of the type of behavioural problems a child might 
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have (Najman et al., 2001). As such, it is uncertain if the factor structures identified in the 

current study would emerge with teacher or self-reported data. This study used data from a 

population cohort study, and as such may not be generalizable to clinic-referred samples. 

Further, preliminary research has shown that the inclusion of undiagnosed cases influences 

the structure of psychopathology, biasing models towards a unidimensional structure (Watts 

et al., 2021). Lastly, testing for model invariance was beyond the scope of the present thesis, 

and as such results may not be generalizable across age, ethnicity, and gender.  

One caveat to our findings concerns the use of dichotomous indicators, using a variety 

of cut-off thresholds, to construct composite scores for each adversity dimension. Given this 

approach follows a cumulative risk framework, it may have hindered the ability to examine 

more ambiguous forms of adversity that have not met the specified threshold. While this may 

be deemed a limitation, the present study used thresholds indicative of clinically significant 

adversity where possible (i.e., maternal depression) and “baked in” a degree of severity for 

other indicators using a 90th percentile threshold. Therefore, this approach may be beneficial 

to avoid over-pathologizing participants in a privileged sample. Further, it helps circumvent 

issues with other methodologies such as factor analysis or standardization, which may 

introduce limitations regarding the co-occurrence between different types of adversity or 

statistically biasing an individual with low adversity exposure to have higher levels of 

adversity within a privileged sample (Berman et al., 2022).  

The present study also used the Luria Handclap Task as a measure for executive 

control, which represents only one domain of executive functioning compared to the broader 

effects hypothesized by the DMAP (McLaughlin & Sheridan, 2014). While the results show 

utility in EC as a transdiagnostic mechanism for intervention, they are limited given the 

inability to test the effects of different adversity dimensions on a more cohesive assessment 

of cognitive ability. As the Luria Handclap Task measures ‘cool’ executive functioning skills, 
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the examination of ‘hot’ skills, which are activated in emotionally and motivationally 

significant situations (Zelazo & Carson, 2012), may lead to different insights. Furthermore, 

the present thesis did not examine mediators of threat, such as those related to social 

information processing as hypothesized by DMAP (McLaughlin & Sheridan, 2014). Lastly, 

the present study did not assess severe experiences of adversity such as sexual abuse.  

Lastly, the findings are limited given the use of list-wise deletion as a strategy to 

handle missing data. This may have biased results and thus limit the ability to generalize 

conclusions. However, a missing data analysis showed that those with missing data tended to 

have lower socioeconomic status, levels of parental education, and live in areas with greater 

deprivation. Different imputation strategies to handle missing values may have revealed 

different insights, however, it is a possibility that the present strategy to handle missing data 

had a conservative effect and underestimated results.  

4.4 Strengths 

Despite the limitations discussed above, this study maintains several strengths. Firstly, 

although the GUiNZ was not designed to capture the unique effects of threat, deprivation, and 

unpredictability, the wealth of data collected has allowed the ability to construct composite 

scores for distinct adversity dimensions as in previous studies (Phillips et al., 2023; McGinnis 

et al., 2022). Second, these data were collected within the child’s first 4.5 years of life, which 

allows hypotheses to be tested based on a sensitive window in early childhood. As such, the 

results are developmentally specific, which limit potential recency effects (Dunn et al., 2018). 

Third, all adversity dimensions were constructed using prospective mother-reported data. 

Prior work has demonstrated low agreement between proxy and self-reported child 

maltreatment (Skar et al., 2021), as well as discrepancies between prospective parent reports 

and retrospective child reports, which showed two non-overlapping groups of participants but 

with overall similar rates of maltreatment and associations with psychopathology (Newbury 
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et al., 2018). This is a strength in the present study as prospective parent reports may capture 

those that have experienced childhood adversity but are likely to underreport these 

experiences at a later age (Newbury et al., 2018). Further, the results of the present thesis are 

robust to underreporting of childhood adversity by parents due to fear or disclosure or social 

desirability bias (Newbury et al., 2018). 

Other strengths of this study are reflective of the multidisciplinary approach of 

GUiNZ. Core predictions were tested using a large sample size with sufficient ethnic 

diversity to be reflective of the New Zealand population. This allowed the investigation of the 

factor structure and reliability of the total difficulties score and its association with external 

correlates in a larger sample than previous studies (Keller & Langemeyer, 2019; Kobor et al., 

2013; Ortuno-Sierra et al., 2015). Further, due to the multidisciplinary approach of GUiNZ, a 

wide range of indicators were used to construct adversity dimensions, consisting of distal and 

proximal indicators of childhood adversity, such as the NZDI and NZiDep, which provide a 

more cohesive assessment than other measures that do not consider consumption patterns 

(e.g., needs-to-income ratios) (Salmond et al., 2006).  

4.5 Future Directions 

Evaluating configural, metric, and scalar invariance was beyond the scope of the 

present thesis but presents a pivotal next step for future research. Given the wealth of data 

collection and sociodemographic diversity in the GUiNZ study across childhood and 

adolescence, future research could also evaluate longitudinal invariance across different 

developmental periods while also investigating homotypic or heterotypic continuity across 

different dimensions of psychopathology over time. This research would also be able to 

account for multiple informants of mental health, given the availability of self and parent 

reported SDQ data at age 12 years (Walker et al., 2023). Furthermore, future studies would 

also be able to incorporate other measures into their analyses, such as the 10-item Center for 
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Epidemiological Studies Depression Scale for Children (CES-DC) and the 8-item Patient 

Reported Outcomes Measurement Information System (PROMIS) Anxiety short form scale 

(Walker et al., 2013), which are available at 8-, 10-, and 12-year DCW. Data aggregation 

using item harmonization strategies may be a useful tool to integrate different mental health 

questionnaires, as evidenced by a study that harmonized the CBCL and SDQ (Hoffman et al., 

2024). Lastly, including questions regarding confirmed psychiatric diagnoses in future 

GUiNZ DCW’s may provide the opportunity to test for discriminant validity. This would also 

allow for the comparison of models with diagnosed case versus undiagnosed cases, which 

would shed further light on the p-factor debate (Watts et al., 2021).  

Other directions for future research involve extending the results of the present thesis 

to adolescence as well as using more cohesive assessments of executive functioning. At age 8 

years, the National Institutes of Health (NIH) Toolbox Cognition Battery was administered to 

participants (Neumann et al., 2020), which presents an opportunity to test for a broader 

measure of cognitive ability as a mediator between distinct types of early adversity and 

adolescent behavioural difficulties. This could highlight further specificity and strength of 

associations given the wider time interval investigated and that adolescence is a period 

characterized by the onset of many psychiatric disorders (Girolamo et al., 2012; Paus et al., 

2008). Additionally, using a cohesive battery for the assessment of executive functioning may 

shed light on the compensatory versus attenuating effects of unpredictability on cognitive 

ability (Herry et al., 2007; Fields et al., 2021). Extending the time interval of this study would 

also allow the exploration of proximal and distal mechanisms specified in life history theory, 

such as pubertal effects (Colich et al., 2020).  

A key strength of the GUiNZ study is the extensive data collection occurring 

antenatally and perinatally (Morton et al., 2014). While the study did not control for other 

types of adversity not specified in the DMAP and Harshness-Unpredictability framework, 
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future research should evaluate the effects of different adversity dimensions above perinatal 

predictors known to influence offspring mental health (D’Souza et al., 2015; Slykerman et 

al., 2015; Theunissen et al., 2022). Another direction of future research that has been 

highlighted in the literature is the importance of integrating the role of sleep in future 

investigations (Koss & Gunnar, 2018). Prior work has shown associations between poor sleep 

and developmental outcomes (Nixon et al., 2008); however, the relationship between sleep 

and mental health problems is equivocal (Lovato & Gradisar, 2014; Slykerman et al., 2019; 

Slykerman et al., 2020). Future directions of research could evaluate the utility in 

conceptualising sleep as an indicator of deprivation and the indirect effects it could have on 

later mental health difficulties via deficits in cognitive ability. One meta-analysis has shown 

associations between sleep duration and lower cognitive ability in children (Short et al., 

2018). Conceptualising sleep deprivation as an absent expected input required for healthy 

development, and as such, an indicator of childhood adversity, may be worth exploring in 

future research.  

Different operationalizations of unpredictability could also further our current 

findings. In a recent study, Farkas et al. (2024) show the utility in classifying unpredictable 

experiences based on the timescale they are likely to influence. They show that models 

including stochasticity (variability in days/weeks) and volatility (variability in months/years) 

better explain associations with internalizing and externalizing symptoms compared to a 

single measure of unpredictability (Farkas et al., 2024). Their novel findings show that 

volatility was associated more strongly with externalizing behaviours, whereas greater 

exposure to stochasticity have subtler effects on psychopathology that require further 

investigation. GUiNZ data presents a unique opportunity to further these findings given the 

wealth of prospective longitudinal data, especially in early childhood.  
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4.6 Summary and Conclusions 

The findings of the present thesis contribute knowledge to developmental 

psychopathology, specifically advancements in dimensional views of both psychopathology 

and childhood adversity. Several structural models of psychopathology were tested on the 

total difficulties score of the parent-reported SDQ. In support of previous findings, the 

present study shows strong correlations between internalizing and externalizing symptoms 

(Lahey et al., 2004), as well as correlations between specific subscales within the broader 

internalizing and externalizing dimensions of the SDQ (Goodman et al., 2010). Further, the 

current study replicates previous findings that show superior fit of bi-factor models, but shed 

light on the anomalous findings that these models yield. Results also demonstrate that 

childhood behavioural problems are best described by a bi-factor S-1 model, where a general 

factor is defined a priori, thus leading to general and specific factors that are easily 

interpretable. Consistent with the literature, external validation analyses show that a general 

factor referenced by conduct problems is strongly linked with poorer prosocial behaviour. 

These results point to important transdiagnostic features that could explain the clinical 

heterogeneity of conduct disorders, and also show how the use of both bi-factor S-1 models 

and the SDQ could be leveraged to further the p-factor literature and examine the relationship 

between adversity and psychopathology with greater specificity.  

This is the first study to use longitudinal data to demonstrate the utility in examining 

associations between multiple dimensions of adversity from different dimensional 

frameworks with later mental health, and the role of EC in this relationship. Results point to 

the importance in considering proximal mechanisms unique to distinct types of adverse 

experiences in early childhood, highlighting limitations in the stress-based approach as a 

universal mechanism underlying all forms of adversity. Overall, the findings show 

associations between various forms of early life adversity with TDS in middle childhood, and 
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the benefits of dimensional models in uncovering specific associations, such as the pathway 

between deprivation, EC, and TDS. This highlights the clinical utility of executive control as 

a potential target for intervention or prevention in child mental health difficulties. 

Policymakers should address these mental health disparities through greater accessibility to 

mental health resources for those in the most deprived areas, as well as greater investment in 

economic, physical, social, and human resources to target and reduce specific forms of 

adversity that are either distal or proximal to the child. Collectively, these policies may 

benefit child behavioural development and prevent the downstream effects of executive 

control on psychopathology, which if left unchecked, could exacerbate long-term effects on 

health and functioning across the lifespan.  
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Supplementary Materials 

 

Table S1 

Percentage missing and bivariate correlations between deprivation, threat, and unpredictability indicators in the main study sample. 
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19. 

1. Bullying 

age 1 

3% 1.0 
                  

2. Bullying 

age 4.5 

2.5% .235*

* 

1.0 
                 

3. IPV 23.3% .085*

* 

.098*

* 

1.0 
                

4. Harsh 

physical 

punishment 

2.9% .156*

* 

.129*

* 

.128*

* 

1.0 
               

5. 

Emotional 

abuse 

0% .120*

* 

.104*

* 

.089*

* 

.333*

* 

1.0 
              

6. Material 

Hardship 

age 1 

2.2% .147*

* 

.135*

* 

.155*

* 

.141*

* 

.099*

* 

1.0 
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7. Material 

Hardship 

age 4.5 

1.4% .141*

* 

.175*

* 

.127*

* 

.149*

* 

.108*

* 

.35

1** 

1.0 
            

8. NZ 

deprivation 

index age 1 

2.2% .147*

* 

.121*

* 

.109*

* 

.160*

* 

.099*

* 

.19

9** 

.20

1** 

1.0 
           

9. NZ 

deprivation 

index age 

4.5 

4.9% .184*

* 

.187*

* 

.145*

* 

.201*

* 

.121*

* 

.21

9** 

.24

6** 

.52

4** 

1.0 
          

10. 

Cognitive 

stimulation 

age 1 

2.2% .060*

* 

.080*

* 

.078*

* 

.106*

* 

.118*

* 

.09

6** 

.08

4** 

.07

4** 

.10

0** 

1.0

00 

         

11. 

Cognitive 

Stimulation 

age 4.5 

1.4% 0.028 .043*

* 

.041* .045*

* 

.075*

* 

.08

3** 

.07

7** 

.04

1** 

.06

3** 

.15

7** 

1.0

00 

        

12. Hours 

watched TV 

0.3% .110*

* 

.086*

* 

.081*

* 

.154*

* 

.086*

* 

.10

6** 

.09

6** 

.16

8** 

.19

6** 

.11

0** 

.04

8** 

1.0

00 

       

13. Safe 

play area 

1.6% 0.019 -

0.008 

0.028 .080*

* 

.050*

* 

.03

6* 

.04

2** 

.03

9** 

.04

3** 

.04

3** 

.04

2** 

0.0

28 

1.0

00 

      

14. Number 

of 

household 

moves 

0% .100*

* 

.088*

* 

.035* .038* .046*

* 

.12

6** 

.12

2** 

.07

9** 

.11

4** 

.06

4** 

.03

4* 

.07

0** 

.03

5* 

1.000 
     

15. Number 

of 

caregiving 

arrangement

s 

.1% -

.043*

* 

-

0.021 

-

0.010 

-

.036* 

-

.035* 

-

.06

6** 

-

.07

6** 

-

.06

7** 

-

.08

4** 

-

.04

0** 

-

0.0

07 

-

.07

4** 

-

0.0

27 

0.007 1.0

00 
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16. Change 

in maternal 

relationship 

status 

.1% .124*

* 

.135*

* 

.186*

* 

.067*

* 

.045*

* 

.21

6** 

.21

6** 

.12

8** 

.16

8** 

.08

2** 

0.0

10 

.06

1** 

0.0

16 

.191*

* 

-

0.0

24 

1.0

00 

   

17. 

Maternal 

depression 

age 1 

2.2% .081*

* 

.086*

* 

.139*

* 

.058*

* 

.057*

* 

.15

0** 

.09

8** 

.08

1** 

.07

8** 

.04

9** 

0.0

23 

.06

5** 

0.0

00 

.058*

* 

-

0.0

22 

.07

3** 

1.0

00 

  

18. 

Maternal 

mental 

health age 

4.5 

1.9% .112*

* 

.141*

* 

.111*

* 

.087*

* 

.091*

* 

.19

9** 

.17

2** 

.07

8** 

.09

0** 

.06

2** 

.03

4* 

.07

0** 

.03

5* 

.066*

* 

-

.03

8** 

.11

6** 

.16

2** 

1.0

00 

 

19. 

Maternal 

drug use 

2.2% .043*

* 

.055*

* 

.130*

* 

.038* .048*

* 

.14

9** 

.12

5** 

.07

4** 

.07

6** 

.07

8** 

.03

4* 

.05

8** 

0.0

18 

.134*

* 

-

0.0

08 

.11

5** 

.08

4** 

.09

3** 

1.000 

20. 

Financial 

stress  

.7% .111*

* 

.105*

* 

.114*

* 

.085*

* 

.092*

* 

.30

2** 

.25

2** 

.11

8** 

.14

2** 

.05

6** 

.04

9** 

.07

0** 

.07

2** 

.116*

* 

0.0

07 

.14

3** 

.19

6** 

.18

9** 

.128** 
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Table S2 

Interactions between sociodemographic covariates and adversity dimensions (threat, 

deprivation, and unpredictability). 

 
(Gender*Adversity Dimension) (Ethnicity*Adversity Dimension) 

Threat X2(1) = 0.551, p = .458 X2(1) = .042, p = .837 

Deprivation X2(1) = 1.58, p = .209 X2(1) = 0.885, p = .347 

Unpredictability X2(1) = 0.62, p = .431 X2(1) = 0.315, p = .575 
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Table S3 

Mediated multiple linear regression analysis (N = 4153) showing indirect effect of Cognitive 

Deprivation (X) on Total Behavioural Difficulties at age 8 years (Y) through Luria Handclap 

Task (M), controlling for socio-demographic covariates, previous levels of behavioural 

difficulties, and other adversity dimensions.  

Outcome Predictor B SE t p 95%  CI R2 

Luria 

Handclap 

Task 

Gender -

0.523 

0.149 -3.498 .0005 (-0.815, -

0.230) 

0.0415 

 
Total Difficulties at 

54 months 

-

0.137 

0.018 -7.645 < 

.0001 

(-0.172, -

0.102) 

 

 
Ethnicity (0 = NZ 

Euro) 

-

0.489 

0.176 -2.785 .0054 (-0.833, -

0.145) 

 

 
Child age at 54 

months 

0.180 0.058 3.118 .0018 (0.067, 

0.293) 

 

 
Cognitive 

Deprivation 

-

0.197 

0.100 -1.965 .0495 (-0.394, -

0.001) 

 

 
Threat -

0.183 

0.100 -1.828 .0676 (-0.379, 

0.013) 

 

 
Unpredictability -

0.148 

0.081 -1.823 .0683 (-0.306, 

0.011) 

 

Total 

Difficulties 

at age 8 

(Y) 

Gender 0.890 0.136 6.561 < 

.0001 

(0.624, 

1.156) 

0.2927 

 
Total Difficulties at 

54 months 

0.474 0.017 27.527 < 

.0001 

(0.440, 

0.508) 

 

 
Ethnicity (0 = NZ 

Euro) 

-

0.452 

0.157 -2.888 .0039 (-0.759, -

0.145) 

 

 
Child age at 54 

months 

0.027 0.054 0.495 .6208 (-0.079, 

0.133) 

 

 
Cognitive 

Deprivation (X) 

0.170 0.089 1.914 .0557 (-.004, 

0.344) 
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Threat 0.317 0.095 3.354 .0008 (0.132, 

0.503) 

 

 
Unpredictability 0.478 0.077 6.242 < 

.0001 

(0.328, 

0.628) 

 

 
Luria Handclap Task 

(M) 

-

0.085 

0.015 -5.636 < 

.0001 

(-0.115, -

0.056) 

 

 
Indirect Effect of X 

on Y 

0.017 0.009 - - (0.0002, 

0.0365) 

 

Note. N = 4153. Unstandardized regression coefficients are reported.  
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Table S4 

Mediated multiple linear regression analysis showing indirect effect of Material Deprivation 

(X) on Total Behavioural Difficulties at age 8 years (Y) through Luria Handclap Task (M), 

controlling for socio-demographic covariates, previous levels of behavioural difficulties, and 

other adversity dimensions.  

Outcome Predictor B SE t p 95%  CI R2 

Luria 

Handclap 

Task 

Gender -0.546 0.149 -3.661 .0003 (-0.838, -

0.254) 

.0446 

 
Total Difficulties at 

54 months 

-0.131 0.018 -7.273 < 

.0001 

(-0.166, -

0.096) 

 

 
Ethnicity (0 = NZ 

Euro) 

-0.346 0.182 -1.905 .0569 (-0.702, 

0.010) 

 

 
Child age at 54 

months 

0.197 0.058 3.420 .0006 (0.084, 

0.310) 

 

 
Material Deprivation -0.333 0.084 -3.967 .0001 (-0.498, -

0.168) 

 

 
Threat -0.137 0.101 -1.346 .1784 (-0.335, 

0.062) 

 

 
Unpredictability -0.079 0.083 -0.950 .3422 (-0.242, 

0.084) 

 

Total 

Difficulties 

at age 8 

(Y) 

Gender 0.905 0.136 6.658 < 

.0001 

(0.639, 

1.172) 

 

 
Total Difficulties at 

54 months 

0.471 0.017 27.406 < 

.0001 

(0.438, 

0.505) 

 

 
Ethnicity (0 = NZ 

Euro) 

-0.528 0.158 -3.349 .0008 (-0.838, -

0.219) 

 

 
Child age at 54 

months 

0.016 0.054 0.299 .7652 (-0.089, 

0.122) 

 

 
Material Deprivation 

(X) 

0.208 0.076 2.726 .0064 (0.059, 

0.358) 

 

 
Threat 0.293 0.096 3.044 .0023 (0.104, 

0.482) 
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Unpredictability 0.438 0.077 5.711 < 

.0001 

(0.287, 

0.588) 

 

 
Luria Handclap Task 

(M) 

-0.084 0.015 -5.512 < 

.0001 

(-0.113, -

0.054) 

 

 
Indirect Effect of X 

on Y 

0.028 .009 - - (0.013, 

0.047) 

 

Note. N = 4153. Unstandardized regression coefficients are reported.  
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