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Thesis Summary 

 

Background: Previous research has indicated that individuals with ADHD have 

an increased likelihood of developing mental health problems including 

depression, anxiety, and conduct disorder. However, not all individuals who 

experience childhood ADHD will go on to have poor mental health outcomes and 

why some individuals with ADHD show higher levels of mental health resilience 

than others is not yet clear. 

 

Methods: Data were utilised from the Avon Longitudinal Study of Parents and 

Children, a population-based birth cohort. A symptom based high-risk ADHD 

group was identified in childhood. Mental health resilience in young adulthood was 

measured both as the absence of any mental health problem and as better-than-

expected mental health. Regression analyses were used to investigate 

associations with individual, social, and family protective factors across childhood, 

adolescence, and young adulthood. Also, mediation analyses were used to 

examine pathways between childhood father involvement and young adult 

emotional problems using structural equation modelling.  

 

Results: Across childhood and adolescence, peer relationships, family 

relationships, and self-esteem all demonstrated long-lasting association with better 

mental health in young adulthood. In young adulthood practical and emotional 

support showed strong associations with better mental health outcomes across 

depression, anxiety, and conduct problems. Support continued to show a strong 

association once adult ADHD symptoms had been accounted for. Lastly, 

adolescent self-esteem was found to partly explain the relationship between 

childhood father involvement and fewer emotional problems at age 25 years. 

 

Conclusion: Findings from this thesis identified that a group of individuals who 

experienced high childhood ADHD symptoms were resilience to mental health 

problems in young adulthood. Key factors including childhood father involvement, 
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family relationship quality, adolescent self-esteem, adolescent and young adult 

peer relationships, and practical and emotional support in young adulthood should 

be further explored as targets of preventative interventions aimed at improving 

mental health outcomes for those with ADHD. 
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1. Chapter 1: Introduction 

This introductory chapter will first provide a definition and overview of attention 

deficit hyperactivity disorder and will outline important considerations when 

assessing ADHD. The aetiology and development of ADHD are also described, 

and well as additional neurodevelopmental problems and adverse outcomes often 

experienced by individuals with ADHD. Next, this chapter focuses on describing 

current literature on the relationship between ADHD and depression, anxiety and 

conduct problems. More specifically, literature on mental health risk factors for 

children with ADHD are reviewed, some of which are accounted for within the 

analyses in the current thesis. The focus of the current thesis is on identifying 

protective factors that may increase mental health resilience therefore, the next 

section reviews previous research on potential modifiable protective factors. This 

section is structured around individual, family, and social factors since the current 

thesis has investigated a wide range of factors across these domains. In the final 

section, definitions of resilience are explored as well as, outlining how the current 

thesis has operationalised resilience. Previous literature that examined mental 

health resilience in ADHD has also been described. Lastly, this chapter ends with 

specific limitations of current literature and the specific aims and hypotheses of the 

current thesis. 

1.1. Attention Deficit Hyperactivity Disorder 

1.1.1. Definition and Assessment 

Attention Deficit Hyperactivity Disorder (ADHD) is a childhood-onset 

neurodevelopmental disorder, which manifests as inattention, hyperactivity, and 

impulsivity that is impairing and developmentally inappropriate. The DSM-5 criteria 

(see Table 1.1) indicate that six or more symptoms of inattention or six or more 

symptoms of hyperactivity/impulsivity must be present for at least six months. 

These symptoms must indicate a persistent pattern of inattention or hyperactivity-

impulsivity or both, across settings, which interferes with functioning or 

development (American Psychiatric Association, 2013). These symptoms must 

also directly negatively impact on social, academic or occupational activities and 

be present before twelve years of age. Where individuals have both hyperactive-
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impulsive and inattentive symptoms they are considered to have a combined 

presentation of ADHD. When symptoms are only in one dimension, individuals are 

considered to have a predominantly inattentive or hyperactive-impulsive 

presentation of ADHD. Despite historically being considered a childhood disorder 

there is increasing evidence of ADHD symptom persistence into adulthood 

(Faraone & Biederman, 2005; Sibley et al., 2017). Therefore, ADHD is a lifelong 

condition for many individuals who initially experience ADHD in childhood. 

Additionally, limited recent research has indicated that some individuals may 

experience ‘late-onset ADHD’ having not shown symptoms in childhood (Cooper 

et al., 2018; Riglin et al., 2022). This research, however, will focus on ADHD as a 

childhood neurodevelopmental disorder and examine the impact this has on 

mental health in adulthood. Overall, ADHD is a complex disorder to disentangle in 

terms of diagnosis and course across the lifespan.  

Table 1.1 DSM-5 Diagnostic Symptoms for Attention Deficit Hyperactivity Disorder 

Inattention Symptoms 
a) Fails to give close attention to details or makes careless mistakes in 

schoolwork, at work, or during other activities. 
b) Has difficulty sustaining attention in tasks or play activities. 
c) Does not seem to listen when spoken to directly. 
d) Does not follow through on instructions and fails to finish schoolwork, 

chores, or workplace duties. 
e) Has difficulty organizing tasks and activities. 
f) Avoids, dislikes, or is reluctant to engage in tasks that require sustained 

mental effort. 
g) Loses things necessary for tasks or activities. 
h) Easily distracted by extraneous stimuli. 
i) Forgetful in daily activities. 

Hyperactivity and Impulsivity Symptoms 
a) Fidgets with or taps hands or feet or squirms in seat. 
b) Leaves seat in situations when remaining seated is expected. 
c) Runs about or climbs in situations where it is inappropriate. 
d) Unable to play or engage in leisure activities quietly. 
e) Often ‘on the go’ acting as if ‘driven by a motor.’ 
f) Talks excessively. 
g) Blurts out an answer before a question has been completed. 
h) Difficulty waiting his or her turn. 
i) Interrupts or intrudes on others 

(American Psychiatric Association, 2013) 

In the general population, the estimated prevalence of ADHD in children is 3.4% 

(Polanczyk et al., 2015). For adults, prevalence is estimated to be around 2.5% 
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(Simon et al., 2009). However, prevalence rates do differ as studies differ in their 

approaches to ADHD diagnosis (Thapar & Cooper, 2016). There is an excess of 

males who are affected by ADHD compared to females. However, the male: 

female ratio in epidemiological samples (3-4:1) differs to clinical samples (7-8:1) 

which may suggest there is a referral bias for female patients with ADHD (Thapar 

& Cooper, 2016).   

The complexity of ADHD is increased by the substantial heterogeneity seen 

among individuals with ADHD. This is due to variation in the causes and clinical 

presentations of the disorder (Thapar & Cooper, 2016). The heterogeneity present 

within ADHD has led to the argument that it would be more appropriate to consider 

ADHD as an extreme of a continuous trait rather than as a categorical disorder 

(Sonuga-Barke et al., 2005). Lubke, Hudziak, Derks, van Bijsterveldt, and 

Boomsma (2009) used factor mixture models to show that maternal ratings of 

attention problems in ADHD vary along a continuum ranging from mild to severe 

attention problems. This indicates that children significantly affected by ADHD, 

and who would probably be categorically diagnosed, are at the extreme end of this 

continuum. Other research has considered the genetic makeup of ADHD and has 

examined the differences in the genetic risks associated with ADHD in those with 

and those just below the threshold for an ADHD diagnosis. Stergiakouli et al., 

(2015) illustrated that the risk alleles which contribute to ADHD trait levels also 

contribute to the risk of an ADHD diagnosis and increased symptoms. Therefore, 

this research also supports the idea that as a disorder ADHD lies on a continuum 

of normal trait variation and highlights the dimensionality of the ADHD phenotype. 

Another study indicated that individuals with a large rare copy number variants 

(CNV) required less polygenic risk score (PRS) burden of common alleles to 

express the disorder (Martin et al., 2015). The authors indicated that their findings 

were in line with a polygenic liability threshold model with both common single-

nucleotide polymorphisms (SNP’s) and rare CNV’s implicated in the risk for 

ADHD. These findings support the notion that the risk for ADHD lies on a 

spectrum, which indicates that those with and those just below the ADHD 

diagnosis threshold will have similar genetic risk patterns. This genetic research 

has implied that those just above and below the cut-off will have similar genetic 

risks for ADHD and will exhibit similar patterns of problems whether they meet 
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diagnostic criteria for ADHD or not. These findings alongside those of Sonuga-

Barke et al., (2005) and Lubke et al., (2009) indicate that ADHD exists on a 

continuum rather than as discrete categories, which has implications for both 

researchers and clinicians and potentially in the diagnostic criteria of ADHD itself. 

This evidence also suggests that it is heuristically valuable to take a dimensional 

approach to investigating ADHD within research to gain a wider view of ADHD 

than the diagnostic categories allow and to increase our understanding of the 

patterns of this disorder. This is important since individuals with subthreshold 

symptoms often experience similar heightened risk to adverse outcomes as seen 

in individuals with a clinical diagnosis (Bussing et al., 2010; Loe & Feldman, 2007). 

1.1.2. Co-occurring Neurodevelopmental Problems 

Neurodevelopmental disorders are common (Boyle et al., 2011), emerge in early 

life and often result in impaired functioning (Howlin et al., 2004). These disorders 

are a group of disorders defined by the Diagnostic and Statistical Manual of 

Mental Disorders 5th Edition (DSM-5) (American Psychiatric Association, 2013) as 

including intellectual disability, communication disorders, autism spectrum disorder 

(ASD), ADHD, specific learning disorders and motor disorders. These 

neurodevelopmental disorders are grouped together since they are highly 

correlated and share some common features, early onset in development, 

showing a steady course, and affecting males more commonly than females 

(Thapar et al., 2017). Thapar et al., (2017) also indicated that research needs to 

reflect the high level of overlap between neurodevelopmental disorders. 

This is particularly important in the current thesis, since many individuals who 

experience childhood ADHD will also experience additional neurodevelopmental 

difficulties (Ghirardi et al., 2020). In particular, those with ADHD often show 

symptoms or a diagnosis of other neurodevelopmental conditions including 

learning disability (Koolwijk et al., 2014), language disorders (Korrel et al., 2017), 

ASD (Grzadzinski et al., 2016; Saito et al., 2020; Zablotsky et al., 2020), and 

intellectual disability (Faraone et al., 2017). This is especially concerning since 

children with both, for example,  ADHD and ASD experience more difficulties in 

adaptive skills, including communication, daily living skills and socialization, 

compared to those with only one disorder (Scandurra et al., 2019). It has also 

been found that individuals with symptoms of both ADHD and ASD have more 
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severe mental health problems in childhood (Jang et al., 2013; Pehlivanidis et al., 

2020). In particular, Zablotsky, Bramlett, & Blumberg, (2017) found that around 

one in eight children with a current diagnosis of ADHD were also diagnosed with 

concurrent ASD. They also found that compared to children with a diagnosis of 

ADHD alone those with co-occurring ASD had increased treatment needs and 

more co-occurring psychopathology, as well as being more likely to have a 

combined diagnosis of ADHD. The pattern is similar for the co-occurrence of 

ADHD with other neurodevelopmental difficulties (Eyre, Hughes, et al., 2019; 

Thapar et al., 2017). As many individuals with ADHD experience comorbid 

neurodevelopmental symptoms this indicates that it is vital for research to consider 

these additional conditions as they are important in explaining variation in 

outcomes for children who experience ADHD. 

1.1.3. Adverse Outcomes Associated with ADHD 

Individuals with ADHD are vulnerable to a range of negative outcomes across their 

lifespan, especially into adolescence and early adulthood (Shaw et al., 2012; 

Thapar & Cooper, 2016). Individuals who experience ADHD have an elevated risk 

of experiencing poor mental health outcomes including depression and suicide in 

adolescence (Chronis-Tuscano et al., 2010) and emerging adulthood (Meinzer et 

al., 2016; Patros et al., 2013). Individuals with comorbid ADHD and depression 

have a more severe course of psychopathology and higher risk of long-term 

impairment and suicide (Daviss, 2008). It has also been shown that individuals 

with persistent or late onset ADHD experience poorer mental health than those 

with remitted ADHD (Agnew-Blais et al., 2018). Alongside poorer mental health, 

many individuals who experience ADHD also struggle in other areas, such as, in 

peer relationships (Humphreys et al., 2013; Powell et al., 2020; Roy et al., 2015), 

family relationships (Babinski et al., 2011), educational (Richardson et al., 2015) 

and work outcomes (Anker et al., 2019) and lower self-esteem (Schei et al., 2018). 

There is, however, significant heterogeneity in these outcomes among those with 

ADHD, and not all individuals will experience symptom persistence, poor mental 

health, and social difficulties (Thapar & Cooper, 2016). 

1.1.4. ADHD and associated outcomes summary 

ADHD is a common and highly impairing disorder, which for many leads to 

adverse outcomes across the lifespan. Although traditionally seen as a categorical 
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childhood disorder, emerging evidence has indicated that ADHD may be best 

conceptualised as an extreme of a continuous trait where all individuals lie on the 

spectrum. The conceptualisation of ADHD is further complicated by the relatively 

high prevalence of co-occurring neurodevelopmental problems including ASD, 

which leads to poorer outcomes compared to one disorder alone. ADHD itself, as 

well as the additional concerns associated with it, has been seen to lead to a 

range of adverse outcomes through adolescence and early adulthood indicating 

that the negative impacts of ADHD do not only affect sufferers in childhood. 

Therefore, ADHD is a highly complex neurodevelopmental disorder that warrants 

significant further research to increase the understanding of how co-occurring 

disorders interact to worsen symptoms and how these concerns lead to poorer 

outcomes across a range of domains. Research has indicated that ADHD in 

childhood can impact on mental health throughout childhood, adolescence, and 

early adulthood. The current thesis specifically aims to investigate how we can 

optimise mental health outcomes by understanding how different factors may 

promote mental health resilience to explain why some individuals with ADHD 

experience better mental health outcomes than others. 

1.2. ADHD and Mental Health 

The current thesis has focussed on the associations between depression, anxiety, 

and conduct problems with ADHD. These mental health problems are common in 

young adulthood (Suvisaari et al., 2009) and have previously been found to be 

related to ADHD (Bendiksen et al., 2017; Gundel et al., 2017; Hargitai et al., 

2023). Rates of depression, anxiety, and conduct problems are generally higher 

amongst those with ADHD and are associated with additional poor outcomes. 

1.2.1. Depression 

According to previous literature, there is a prospective association between ADHD 

and depression (Eyre, Riglin, et al., 2019; Gundel et al., 2017). This acts as a 

heterotypic continuity where one disorder earlier in life leads to an increase in risk 

for another disorder (Rutter et al., 2006). Chronis-Tuscano et al., (2010) indicated 

that all ADHD subtypes in younger children predicted depression in adolescence, 

and that either a combined or hyperactive-impulsive subtype were linked to 

suicidal behaviours. There is also evidence that females with ADHD may be at 

greater risk of experiencing depression with an earlier age of onset, greater 
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duration and more severe impairment including a higher rate of suicidality and 

hospitalisation than females without depression (Biederman et al., 2008). In a 

meta-analysis, ADHD was found to be associated with depression (Meinzer et al., 

2014). However, this study found that most studies used clinical samples of ADHD 

and that there was stronger evidence of the association from cross-sectional 

rather than longitudinal studies (Meinzer et al., 2014). This suggests there is a 

need for further investigation of the longitudinal association between ADHD and 

depression in population-based samples.  

The association between ADHD and depression extends into young adulthood 

(Riglin, Leppert, et al., 2021). Meinzer et al., (2016) found that a history of 

childhood ADHD significantly predicted greater levels of depressive symptoms at 

every age between 18 and 25 years. However, childhood ADHD did not impact on 

the rate of change in depressive symptoms from age 18 to age 25, with those with 

and without histories of ADHD illustrating reductions in depressive symptoms 

levels between the ages of 18 and 25 at very similar rates. Nelson and Liebel 

(2018) found that a group of college students with ADHD self-reported higher 

anxiety and depression symptoms compared to a matched control group. This 

association is exacerbated as it appears that college students with ADHD may 

under report symptoms compared to their parents as the self-reports were lower 

than the parent-reports in this study. Additionally, there may be an increased risk 

of suicide among college students (aged 18-24) with combined type ADHD (Patros 

et al., 2013). However, all these studies relied on cross-sectional designs or 

reports of past childhood ADHD symptoms, therefore more research utilising 

longitudinal measures of childhood ADHD and depressive symptoms in young 

adulthood are needed. 

Utilising population-based samples would allow findings to be more representative 

of the general population rather than only including individuals who are clinically 

diagnosed in terms of their ADHD or depression symptoms. Employing a 

longitudinal design is also important since the ages of onset for ADHD and 

depression differ from each other. ADHD normally onsets in early childhood 

(Thapar & Cooper, 2016), whereas depression symptoms typically onset in 

adolescence or early adulthood (Zisook et al., 2007), so longitudinal studies of 

individuals with childhood ADHD with follow up that includes the risk period for 
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depression are important. The mechanisms of the association between ADHD and 

depression remain somewhat unclear (Meinzer et al., 2014), therefore, in order for 

the current thesis to better understand how to optimise mental health outcomes for 

those with childhood ADHD it is necessary to use a longitudinal design spanning 

childhood into young adulthood to investigate how ADHD leads to depression over 

time. 

1.2.2. Anxiety 

ADHD and anxiety disorders have been found to co-occur even in young children 

(Overgaard et al., 2014). It has been suggested that this co-morbidity between 

ADHD and anxiety develops in part due to early ADHD symptoms contributing to 

anxiety symptoms, but more research is needed to further clarify this mechanism 

(Gair et al., 2021; Wichstrøm et al., 2013, 2017). There are also high rates of 

ADHD-anxiety disorder comorbidity in adolescence (de la Barra et al., 2013; 

Jarrett & Ollendick, 2008; Yüce et al., 2013) and adulthood (Kessler et al., 2006; 

Van Ameringen et al., 2011). Individuals experiencing both ADHD and comorbid 

anxiety disorders are more likely to experience worse clinical outcomes including 

suicide attempts, higher rates of hospitalisation and a higher disposition towards 

anger (Quenneville et al., 2022). It appears that anxiety is more strongly related to 

inattention symptoms rather than to hyperactivity/impulsivity symptoms 

(Gustavson et al., 2021; Michelini et al., 2015). Limited research has suggested 

that this relationship between ADHD and anxiety symptoms in children is in part 

mediated by overprotective parenting, since child ADHD symptoms may lead to an 

increase in protective parenting, which in turn, can contribute to the development 

of anxiety symptoms (Meyer et al., 2022). Other research has similarly suggested 

that the association between anxiety and ADHD may be improved by targeting 

family-based factors (Gustavson et al., 2021). However, there has been a lack of 

investigation into specific protective factors in other areas that could potentially be 

targeted in preventative interventions to help alter the development of anxiety 

symptoms in individuals who experience childhood ADHD. 

1.2.3. Conduct Problems 

Childhood ADHD has been concurrently and prospectively associated with 

conduct disorder (Drabick et al., 2006). More specifically, children with combined 

ADHD or more severe inattentiveness are more likely to experience co-occurring 
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conduct disorder (Bendiksen et al., 2017). Comorbid conduct disorder appears to 

mediate the development of later antisocial behaviour and criminality among 

individuals with childhood ADHD (Retz et al., 2021). The factors influencing the 

relationship between ADHD and conduct problems are not yet clear. However, 

limited research has suggested that maternal depression acts as a risk factor and 

that early positive parenting may be protective against the development of conduct 

problems (Chronis et al., 2007).I Individuals with ADHD who experience conduct 

problems may also be vulnerable to poor outcomes in other domains. A meta-

analysis found that both ADHD and conduct disorder were longitudinally 

associated with several poor outcomes including low academic achievement, 

mental health and substance use disorders, criminality and unemployment, 

however the mechanisms driving these poor outcomes remain unclear (Erskine et 

al., 2016). There have been suggestions that the causes behind ADHD and 

conduct disorder are mostly genetic (Azeredo et al., 2018; Rice et al., 2018). 

There appears to be a clear relationship between ADHD and conduct disorder. 

However, more research on factors that drive the mechanisms behind this 

association would be valuable. Therefore, research into potential protective factors 

could help to optimise conduct disorder outcomes for individuals with ADHD and 

help protect these individuals, their families, and society against the poor 

outcomes associated with conduct disorder linked to ADHD. 

1.2.4. ADHD and mental health summary 

To summarise, experiencing childhood ADHD is associated with poor mental 

health outcomes across depression, anxiety and conduct disorder. These 

outcomes are often first seen in childhood, however, there are long term 

associations between ADHD and poor mental health through adolescence and 

into adulthood. Evidence has also suggested that those individuals who 

experience both ADHD and an associated mental health problem tend to 

experience worse outcomes than individuals who do not experience this 

comorbidity (Biederman et al., 2008; Daviss, 2008; Eskander, 2020; Quenneville 

et al., 2022). However, despite these concerning findings it does appear that some 

individuals who experience childhood ADHD are able to show resilience to later 

mental health problems (Costello & Maughan, 2015). There has been some 

research indicating that there may be individual, social and family factors that play 
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a role in the development of co-morbid or later mental health problems in 

individuals with ADHD. However, very few studies have considered different 

protective factors and whether they explain the variation seen in mental health 

resilience among individuals with ADHD. Therefore, longitudinal research is 

needed which investigates the long-term mental health outcomes of individuals 

who experience ADHD across multiple domains. Within this research it would be 

valuable to examine the impact of multiple family, social and individual protective 

factors to direct future research efforts into effective interventions to optimise 

young adult mental health outcomes for individuals who have experienced 

childhood ADHD. 

1.3. Mental Health Risk Factors in children with ADHD 

The following section outlines risk factors that increase the likelihood of young 

people with ADHD experiencing mental health problems. The current thesis 

focuses on investigating the role of potential protective factors on mental health 

resilience in individuals with ADHD. However, it is important to first consider risk 

factors which contribute to the development of mental health problems, since, for 

an individual to show resilience they must first experience risk.  

1.3.1. ADHD Persistence 

Limited research has indicated that ADHD persistence into adulthood is 

associated with poor mental health outcomes. Around 15% will continue to meet 

criteria for ADHD in adulthood (Faraone & Biederman, 2005) and persistence of 

ADHD symptoms in clinical populations is high (Langley et al., 2010). Agnew-Blais 

et al., (2018) found that those with remitted ADHD did not have poorer mental 

health at age 18 compared to those who had never had ADHD, except for conduct 

disorder. Those with persistent or late-onset ADHD showed greater depression, 

anxiety, conduct disorder and suicide or self-harm than those without ADHD and 

appeared to be equally impaired. Overall results suggested that children with 

ADHD are not destined to experience negative outcomes across all domains in 

young adulthood. However, those with ADHD at 18 showed a stronger association 

with poor outcomes including mental health, substance misuse and psychosocial 

outcomes.  
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1.3.2. Sex 

Both within the general population and in an ADHD population, sex can be a 

significant factor in the development of mental health disorders. Lahey et al., 

(2007) examined the effect of having ADHD on both boys and girls over an eight-

year period. Their results indicated that although both sexes showed higher 

symptoms of conduct disorder, major depression, and anxiety disorders in 

adolescence compared to controls, girls exhibited more rapidly rising symptoms of 

anxiety and depression than boys. Similarly, Chronis-Tuscano et al., (2010) found 

that being female contributed to the prediction of which children with ADHD were 

at greatest risk of developing depression. They also observed that girls in their 

study were at greatest risk for suicide attempts. These studies imply that females 

with ADHD are at a greater risk for depression and suicide attempts than males 

with ADHD. Other research has illustrated that females with ADHD show worse 

depression symptoms than control females. Hinshaw et al., (2006) conducted a 

five-year follow-up study and found that childhood ADHD in girls leads to 

continuing impairment 5 years after childhood diagnoses. They found higher levels 

of depression among the girls with ADHD compared to the control girls. Similarly, 

Biederman et al., (2008) found that females with ADHD had a 2.5 times higher risk 

for developing major depression in adolescence than females without ADHD. 

More recently, in a systematic review Faheem et al., (2022) found that females 

with ADHD were more affected by mood and anxiety disorder than males with 

ADHD. However, Levy et al., (2001) found that there were higher rates of conduct 

disorder among males with ADHD than in females with ADHD. Current evidence 

indicates that within an ADHD population, females fair worse than males in terms 

of depressive and anxiety symptoms, and females with ADHD show poorer mental 

health outcomes than females without ADHD. In contrast, males with ADHD may 

show worse conduct disorder symptoms. In summary, there may be important 

differences between boys and girls in how ADHD affects later mental health. 

1.3.3. Genetic Risk 

Both ADHD and depression are heritable disorders, and ADHD and depression 

are genetically correlated (Demontis et al., 2019a; Wray et al., 2018).  Recent 

genetic findings for ADHD and other psychiatric disorders include genome-wide 

association studies (GWAS) which examine the association of genetic variants 
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and specific disorders in population samples to further our knowledge of the 

biology behind psychiatric disorders (Visscher et al., 2017). These genetic variants 

reported by GWAS studies are SNP’s which are common in the population. 

Recently, Levey et al., (2021) conducted the first genetic study of depression that 

involved more than one million participants. They found 223 independently 

significant SNPs in 178 genomic loci for depression using GWAS summary 

statistics across four cohorts. For ADHD, heritability on the liability scale has been 

estimated to be 0.216 (Demontis et al., 2019a). However, more SNPs are likely to 

be found since GWAS develop quickly and increased sample size will also impact 

on these results in the future (Visscher et al., 2017). Very recently, Demontis et al., 

(2023) identified 27 genome-wide significant loci and 76 potential risk genes 

associated with ADHD. They also indicated that 84-98% of ADHD-influencing 

variants are shared with other psychiatric disorders. It has also been found that 

there are significant genetic overlaps between many psychiatric disorders, and 

specifically between ADHD and depression (Lee et al., 2019). Rice et al., (2019) 

examined trajectories of self-reported depression. They found that the more 

common trajectory of depression which onsets around age 16 was associated with 

major depressive disorder genetic risk, but that less typical depression trajectories 

with early onset was associated with genetic risk for ADHD and schizophrenia, 

and with childhood ADHD and neurodevelopmental traits phenotypically. This 

suggests that the genetic risk for depression in those with ADHD may be related to 

the genetic risk of ADHD, and there is likely to be a neurodevelopmental influence 

in some cases of depression when the onset is early. Du Rietz et al., (2018) 

conducted a large-scale genome-wide association study to examine the overlap 

between ADHD and cooccurring conditions and traits. They found that common 

genetic variations underlying the risk for ADHD also contributed to the risk of 

higher body mass index, neuroticism, anxiety and depressive disorders, alcohol 

and nicotine use, risk taking, and lower cognitive ability. This suggests that the co-

occurrence between ADHD and depression may be partly genetic in nature. 

Overall, there are genetic risks for both ADHD and depression which may in part 

be shared meaning that individuals with ADHD could be at greater genetic risk for 

depression too.  
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1.3.4. Irritability 

One significant risk factor for depression in the general population and in those 

with ADHD is irritability or emotion dysregulation. In a review, (Vidal-Ribas et al., 

2016) found that irritability is often stable over time and is associated with both 

anxiety and depression in longitudinal studies. They also discussed that irritability 

is somewhat heritable and that this may explain its link with depression. Other 

studies have considered irritability trajectories in children. Pagliaccio et al., (2018) 

found that children aged 3-5 years, with persistently elevated irritability increased 

the risk of later depression and decreased overall function. Similarly, Wiggins et 

al., (2014) also examined irritability trajectories in children and found that those 

with consistently high irritability, or those with high and increasing irritability had 

higher internalising symptoms later on, including higher than those with 

decreasing levels of irritability. Individuals with ADHD may be at particular risk of 

irritability acting as a risk factor for depression. Shaw et al., (2014) indicated that 

emotion dysregulation is common in ADHD throughout the lifespan and 

contributes to the impairment affected individuals face, although some current 

ADHD treatments can often reduce emotion dysregulation symptoms (Hirsch et 

al., 2019). Other studies have shown that irritability in individuals with ADHD may 

contribute to the elevated risk for depression seen in this population. Eyre et al., 

(2019) found that in children with ADHD irritability at baseline was linked to 

depression symptoms at follow up, as was persistent irritability. Their findings 

indicated that children with ADHD and persistent irritability were at an elevated risk 

of developing depression symptoms. Similarly, Wang et al., (2018) found that high 

dysregulation scores in childhood predicted increased ADHD symptoms, and the 

development of depression and anxiety symptoms in later adolescence. This 

indicated that an elevated dysregulation score was a long-term risk factor for 

mental disorder in adolescents. Overall, there appear to be significant overlaps 

between irritability, ADHD, and depression, some of which may in part be due to 

shared heritability. The evidence converges to suggest that irritability is common in 

ADHD and increases risk for later depression.  

1.3.5. Parental Mental Health 

Children whose parents have diagnoses of depression are likely to be at a greater 

risk for developing mental health problems themselves. Children of parents who 
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suffer from depression are three to four times more likely to have depression 

compared to the children of parents who don’t have depression (Thapar et al, 

2012).  Tully et al., (2008) using an adoption design found that maternal 

depression was an environmental risk factor for the development of major 

depression in adolescents, but that paternal depression did not increase the risk of 

poor mental health in adolescents. Additionally, Avenevoli & Merikangas, (2006) 

suggested that the offspring of parents with depression were at an increased risk 

of depression compared to the children of parents without psychological illnesses. 

This risk was further increased if children’s parents suffered from moderate to 

severe or recurring depression and if there was a multigenerational family history 

of depression. This suggests that children of parents with diagnoses of depression 

could benefit from preventative interventions. However, it isn’t inevitable that the 

offspring of parents with depression will also develop depression. For example, 

Weissman et al., (2006) examined the effects of medication based treatment for 

mothers on their children’s diagnoses and symptoms. They found that the 

remission of maternal depression after three months led to reductions of 11% in 

children’s diagnoses, compared to an increase of 8% in diagnoses for the children 

of mothers whose depression didn’t remit during this period. This suggests that the 

treatment of mother’s depression is key given that remission also has positive 

effects on their children, whereas, if maternal depression continues their children’s 

mental health is likely to continue to worsen. Within an ADHD sample, Agha et al., 

(2017) found that self-reported maternal depression predicted an increase in 

childhood conduct disorder symptoms among boys with an ADHD diagnosis. 

Collishaw et al., (2016) tested whether multiple protective factors including family 

and social factors as well as self-efficacy and physical exercise, predicted 

sustained good mental health among adolescents who had a parent with 

depression. They found that the most important factor in whether adolescents had 

good mental health outcomes was the number of protective factors they 

experienced. For those with zero or one only 4% had sustained good mental 

health compared to 48% of those with five protective factors. This study also used 

a residual scores method to examine the associations between these protective 

factors and better than predicted depression symptoms to control for differences in 

the severity of risk experienced by different individuals. This approach (which will 

be described in detail in section 2.3.4) helped to ensure that the protective factors 
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identified were not merely markers of the severity of parental depression. Overall, 

children whose parents have poor mental health are more likely to suffer from 

worse mental health outcomes themselves. And there is limited evidence that 

maternal depression in mothers with children with ADHD may be linked to worse 

mental health for those children. Therefore, as ADHD is already a risk factor for 

poor long-term mental health outcomes children who experience both adversities 

could be at an even greater risk.  

1.3.6. Socioeconomic Status 

Children and adolescents with low socioeconomic status are at higher risk of 

developing mental health problems (Reiss, 2013). More specifically, children and 

adolescents with lower socioeconomic status tend to suffer from multiple stressful 

life events and are therefore exposed to a higher risk of developing mental health 

problems (Reiss et al., 2019). There also appears to be an association between 

ADHD and socioeconomic status, as children from disadvantaged families are 

more likely to have ADHD than those from advantaged backgrounds (Russell et 

al., 2016). Therefore, socioeconomic disadvantage is associated with both worse 

mental health and ADHD outcomes. 

1.3.7. Mental health risk factors summary 

Overall, there are many risk factors which increase the likelihood of individuals 

with ADHD developing poor mental health outcomes across their lifetimes. There 

are multiple pathways through which individuals with ADHD may develop mental 

health problems, and these are likely to involve genetic, social, family, and 

individual risk factors. All these factors are important; however, it would be 

valuable for the current thesis to examine potentially modifiable social, family, and 

individual factors across time that could be targeted in preventative interventions 

to improve mental health resilience for individuals who experience childhood 

ADHD symptoms. However, it is important that when examining the role of 

modifiable risk and protective factors in children with ADHD, variation in symptoms  

and persistence of ADHD, as well as differences in genetic risk and comorbid 

neurodevelopmental problems, are taken into account. This is because there is 

substantial heterogeneity in how individuals experience ADHD and in the level of 

different risks associated with having ADHD. 
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1.4. Modifiable Protective Factors 

This section outlines potential modifiable protective factors that may improve 

mental health resilience among individuals with ADHD. The previous section on 

mental health risk factors outlined those factors which are unlikely to be modifiable 

but likely to increase the vulnerability of individuals with ADHD going on to develop 

mental health problems in young adulthood. Whereas the following individual, 

family, and social protective factors may have the potential to protect individuals 

with ADHD from experiencing poor mental health outcomes. It was important to 

first consider risk factors since there is significant heterogeneity in the level of risk 

individuals with ADHD experience. Therefore, the current thesis will aim to first 

account for individual levels of risk, before testing potential protective factors to 

ensure that any promotive effect found is not a marker of ADHD risk. 

1.5. Individual protective factors 

1.5.1. Self-esteem 

It has been reported that self-esteem may be vital among those with ADHD in 

promoting more positive mental health outcomes. Kurman et al., (2018) found that 

children with ADHD showed significantly lower self-esteem, and that self-esteem 

in children with ADHD was linked to parenting warmth and support. Self-esteem in 

adolescents with ADHD has been found to be a predictor of better psychosocial 

functioning in young adulthood, and lowers the risk of depressive disorders (Schei 

et al., 2018). Similarly, in a population sample of early adolescents, Babore et al., 

(2016) found that self-esteem was a predictor of depressive symptoms. The 

authors further suggested that interventions aiming to both monitor self-esteem 

and supporting relationships with both parents would be valuable in preventing the 

emergence of depressive symptoms. Through a systematic review, it has also 

been found that experiencing ADHD is associated with lower self-esteem in 

adulthood, but that it is plausible that these difficulties could, at least to some 

extent, be remediated (Cook et al., 2014). In another study focussing on early 

adulthood, Shaw-zirt et al., (2005) found that college age students with ADHD also 

had lower levels of self-esteem compared to controls. This study also found that 

the relationship between ADHD and poor college adjustment was partially 

mediated by self-esteem. There is also evidence that self-esteem may be 
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protective against poor mental health in young adulthood. In particular, Fritz et al., 

(2018) conducted a systematic review which found that self-esteem acted as a 

resilience factor in the relationship between childhood adversity and poor mental 

health outcomes in young people. Overall, research has found associations 

between self-esteem and mental health for those with ADHD from childhood 

through to young adulthood. Limited research has also indicated that self-esteem 

has potential to be protective in the relationship between childhood adversity and 

later mental health problems, and well as being important during the transition into 

young adulthood. However, previous studies examining the relationship between 

self-esteem and mental health in individuals with ADHD have been mostly small 

cross-sectional studies. Therefore, more research which examines this association 

in a larger population-based ADHD sample are warranted. 

1.5.2. Avoiding problematic alcohol and drug use 

Alcohol and drug use is a potential risk in the transition into young adulthood and 

avoiding problematic use of either may prove to predict resilience among 

individuals with ADHD. ADHD has been found to elevate individual’s risk of 

substance use disorders (Erskine et al., 2016; Mannuzza et al., 1993; Molina & 

Pelham, 2003). Specifically in young adulthood, Mochrie et al., (2018) found that 

university-aged students with ADHD were more likely than controls to report 

frequent alcohol use, binge drinking, regular marijuana use and to have used 

other drugs in the last year. It has also been found that individuals, with and 

without ADHD, who have problems with substance abuse and binge drinking may 

show higher levels of antisocial behaviour (Hussong et al., 2004) and depression 

(Wang et al., 2019). There are links between experiencing ADHD and problematic 

drug and alcohol use which in turn is associated with poorer mental health 

outcomes. However, research into the links between ADHD, substance use, and 

mental health are limited, especially for anxiety disorders. Therefore, research 

examining problematic substance use in those with ADHD across different areas 

of mental health including depression, anxiety, and conduct disorder are 

warranted. Since, recent research is limited but does indicate that avoiding 

problematic use may be associated with mental health resilience. 
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1.6. Family protective factors 

1.6.1. Parenting and family environment 

Family life may also be impacted for those experiencing ADHD. For example, 

Babinski et al., (2011) found that those with ADHD had higher levels of impairment 

in family relationships. However, Dvorsky and Langberg, (2016) conducted a 

review which reported that positive parenting, including positive attitudes, 

parenting behaviours, emotional support, and affection could act as protective 

factors for individuals with ADHD. Positive parenting has generally been found to 

promote positive adjustment in all young people, including those with ADHD. For 

example, Chronis et al., (2007) found that parental psychopathology predicted 

conduct problems, whilst, positive parenting predicted fewer future conduct 

problems in children with ADHD. This suggests that early positive parenting is a 

protective factor in the development of conduct problems among children with 

ADHD. This indicates that alongside other treatment options for children it may be 

important to consider behavioural parenting interventions which encourage the 

use of positive parenting techniques in early childhood.  

Likewise, Healey et al., (2011) indicated that the symptoms of ADHD can increase 

the likelihood of negative parenting styles. They found that high levels of child 

impulsivity were related to high levels of maternal parenting stress which led to 

higher levels of inconsistent parenting and lower levels of positive parenting. 

Harold et al., (2013) utilised an adoption study which illustrated that early 

childhood ADHD behaviour influences adoptive mothers’ level of hostility which in 

turn was predictive of the child’s later ADHD symptoms. This association is not 

due to shared genetic influences indicating that the child’s ADHD symptoms have 

a causal effect on parent behaviours. This implies that ADHD reduces the 

likelihood of positive parenting acting as a protective factor, and therefore 

increasing a mother’s coping skills may help to reduce parenting stress and 

increase positive parenting which may help improve a child’s functioning. Much of 

the research so far has focused on the impact of mother’s parenting rather than 

considering the positive impact father’s parenting may have on children with 

ADHD. Also, most of the research to date has focused on social and academic 

functioning and conduct problems and not yet tested whether there are protective 

effects for emotional problems within those with ADHD. 
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Other research has focussed on parent-child relationships and family environment 

in the relationship between ADHD and mental health problems. Humphreys et al., 

(2013) examined whether parent-child relationship difficulties mediated the 

relationship between ADHD and the likelihood of developing depression, they 

found that parent-child relationship problems were unique mediators of the 

relationship between ADHD and depressive symptoms. There are often elevated 

rates of parent-child problems in families of children with ADHD and depression 

(Deault, 2010). Previously, Drabick et al., (2006) had found that in boys with 

ADHD a family environment high in conflict, low in cohesion, and low in marital 

satisfaction predicted child conduct problems and depression symptoms. They 

suggested that these family factors are likely to lead to more negative parent-child 

relationships, and that the co-occurrence often seen between ADHD, conduct 

problems and depression leads to worse functional impairment compared to one 

disorder alone. Therefore, the family environment appears to be an important 

context which can influence associations between ADHD and mental health 

problems and further research could help to develop intervention strategies to 

mitigate the negative effects of a negative family environment. Alongside the other 

family factors discussed, it appears that many of these factors are intertwined and 

influence or worsen each other further adding to the environmental adversity 

experienced by individuals with ADHD. Therefore, further research is needed that 

investigates a range of family relationship and environmental factors within one 

study rather than focussing on one or two specific factors. Many of the previous 

studies have also focussed on family factors during childhood, however, further 

research should also consider the potential protective role of family relationships 

and environment in adolescence and young adulthood.  

1.6.2. Sibling relationships 

Comparatively little research has focussed on sibling relationships among 

individuals with ADHD. However, it has been found that children with ADHD 

experience more conflict in their sibling relationships than typically developing 

children (Mikami & Pfiffner, 2008). More recently, it has been reported that 

children with ADHD experienced greater hostility in their sibling relationships and 

this was also found to be linked to having fewer friendships (Kouvava & 

Antonopoulou, 2020). The social impairment children with ADHD often experience, 
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including in their sibling relationships, is associated with adverse outcomes 

(Daffner et al., 2020). However, recently a sibling-mediated social intervention 

study reported that the children with ADHD increased their use of positive social 

behaviours (Daffner et al., 2020). This indicates that the sibling relationships of 

children with ADHD may be ideal targets for interventions that may increase 

resilience. However, up until this point there has been relatively little research 

examining the potential of siblings in interventions. 

1.6.3. Parental involvement 

Cong et al., (2020) found that in a general population sample higher levels of 

childhood parental involvement lowered the risk of developing depression in early 

adulthood, showing that parental involvement in early life promotes good mental 

health across the life course. In an at-risk sample of youth with mothers who have 

depression Collishaw et al., (2016) found that paternal emotional support was a 

robust predictor of mental health resilience. In the same high-risk sample, Mahedy 

et al., (2018) found that paternal emotional support acts as a mediator between 

the parental relationship and depressive symptoms in their children. This further 

suggests that paternal involvement is a strong predictor of mental health resilience 

in young people. However, there is limited evidence of the effect of paternal 

involvement and support on mental health resilience within a high-risk ADHD 

sample. And past research has suggested that further research is needed on the 

role of fathers in the development of depressive symptoms among young people 

with ADHD symptoms (Meinzer et al., 2021).   

1.6.4. Support for parents 

Families with children who have ADHD are likely to have lower levels of social 

support than families who do not have a child with ADHD (Lange et al., 2005). 

This may contribute to parents of children with ADHD experiencing high levels of 

stress which they attribute to their child’s behaviour but also social stigma and a 

lack of available support (Leitch et al., 2019). More recently, evidence has 

suggested that social networks may increase the likelihood of parents seeking 

help for their children with ADHD (Kappi & Martel, 2022). This is particularly 

important since early treatment may be beneficial (Thapar & Cooper, 2016). There 

have only been limited studies which have examined the impacts of family support 

on families with ADHD, however, the benefits of targeting parenting stress 
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reduction in the development of family level interventions have been highlighted 

as important (Theule et al., 2011).  

1.7. Social protective factors 

1.7.1. Peer relationships 

Many children with ADHD experience difficulties in their peer relationships 

(Humphreys et al., 2013; Powell et al., 2020; Roy et al., 2015). Evidence has 

suggested that the relationship between ADHD, peer relationships and later 

mental health outcomes may vary across different outcomes. McQuade et al., 

(2014) indicated that self-perceived social acceptance by those with ADHD was 

associated with fewer depression symptoms, but also higher conduct problems. 

More recently, friendship quality was found to be a key pathway through which 

ADHD symptoms were associated with later depressive symptoms, and that 

positive parent-child relationships further contribute by moderating the 

relationships between ADHD, friendship quality and depression (Powell et al., 

2021).  

Many individuals who have ADHD continue to experience difficulties within peer 

relationships into adulthood. Barkley et al., (2006) found those who were 

hyperactive in childhood had fewer close friends, and parents reported that they 

had more social problems than controls in young adulthood. Evidence has also 

suggested that young adults with more severe ADHD symptoms felt less able to 

provide emotional support and manage interpersonal conflict (Mckee, 2017). 

However, Khalis et al., (2018) found that positive relationships with new peers at 

university was predictive of good adjustment among adults with ADHD moving 

away to university for the first time. This suggests that peer relationships remain 

challenging in young adulthood for those with ADHD, however, if positive 

relationships can be formed then this may be protective. 

In terms of promoting better peer relationships among those with ADHD, having 

good prosocial skills is associated with peer popularity (Warden & Mackinnon, 

2003). Recently, Velő et al., (2021) reported that children with ADHD who were 

not currently undergoing treatment, showed lower levels of prosocial behaviour 

and hence had more peer problems than a control group. This is in line with Paap 

et al., (2013) who reported that high levels of ADHD and behavioural symptoms 
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were associated with low levels of prosocial behaviour and high levels of peer 

problems. It has also been found that individuals with both ADHD and depression 

are likely to experience higher levels of difficulty with prosocial behaviours, as well 

as in other areas of impairment (Coutinho et al., 2018). Overall, if prosocial 

behaviours could be improved in children with ADHD this may lead to better peer 

relationships and improved mental health outcomes. 

1.7.2. School Environments 

Expectations placed on children in school environments are often not a good fit for 

those with ADHD, and this can lead to poor social and educational outcomes 

(Richardson et al., 2015). ADHD is a significant predictor of schoolwork 

noncompletion, suspension, expulsion, and changing schools (Martin, 2014). 

However, multimodal treatment approaches to ADHD appear to improve academic 

achievement and outcomes (Arnold et al., 2020). Specifically, Mackenzie, (2018) 

indicated that promoting academic achievement through academic interventions 

would lead to increased interest and motivation in schoolwork which could 

increase academic success throughout an individual’s academic career and could 

lead to long-term mitigation. Likewise, schools adopting strengths-based 

assessment and intervention approaches may improve the school environment for 

those with ADHD (Climie & Mastoras, 2015). Therefore, it appears that if 

individuals with ADHD can experience greater engagement and enjoyment in their 

educational environments then greater educational and therefore occupational 

success are likely to follow. This is likely to lead to mental health benefits. 

However, few studies have used measures which specifically consider the level of 

enjoyment individuals with ADHD experience at school, and this may lead to 

improved outcomes, both educationally and to longer-term mental health benefits. 

1.7.3. Avoiding poor educational and occupational outcomes 

Those with ADHD often have poor educational outcomes (Costello & Maughan, 

2015). This can lead to occupational difficulties. Barkley et al., (2006) indicated 

that individuals with hyperactivity had difficulty maintaining employment and lower 

job performance in early adulthood than matched controls. A review by Gordon & 

Fabiano, (2019) indicated that those with a history of ADHD experience more 

educational impairment and consequently also experienced lower occupational 

attainment, higher job instability, and showed impaired job performance. In turn 
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this also appeared to predict financial challenges. These concerns are likely to 

lead to increased levels of stress and worse mental health as individuals enter 

young adulthood. 

1.7.4. Social Support 

Recently, Mastoras et al., (2018) found that children with ADHD received lower 

levels of social support than other children. The authors indicated that there is 

likely to be an influence of perceived social support on emotional well-being over 

time. A meta-analysis also found a positive association between social support 

and well-being which increased with age in a general sample of children and 

adolescents (Chu et al., 2010). This indicates that social support may be a 

worthwhile target for further research into resilience into young adulthood. There 

has also been research into the effect of social support on adjustment. Demaray et 

al., (2005) found that both parental and peer support can have a positive effect on 

emotional symptoms of adolescents. Social support may also differ dependent on 

sex. Rueger et al., (2010) reported that perceived social support had a positive 

relationship with depression, anxiety, and self-esteem. Parental support was 

significant for both sexes; however, classmate support was only significant for 

boys.  

Another potential form of support in young adulthood is from romantic 

relationships. Enduring and healthy romantic relationships are critical to quality of 

life in adulthood, however some of those with ADHD tend to struggle to maintain 

romantic relationships (Bruner et al., 2015; Wymbs et al., 2021). Similarly in 

adolescence, individuals with ADHD tend to experience poorer-quality romantic 

relationships (Rokeach & Wiener, 2018). This indicates that individuals who have 

ADHD may struggle to gain support from a partner, however if they experienced a 

healthy relationship this may prove protective. Social support may, therefore, be a 

significant protective factor in promoting well-being and adjustment in youth. 

However, this relationship is potentially complex and may differ with age. 

Therefore, further investigation considering potentially promotive effects of social 

support on emotional wellbeing and adjustment through into young adulthood 

among those with ADHD are justified. 
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1.7.5. Protective factors Summary 

Overall, previous research has demonstrated that there is a wide range of 

potential factors across individual, family, and social areas that could prove 

protective for those with ADHD. However, not many of these factors have 

previously been tested to understand whether they are promotive of better mental 

health outcomes in individuals who have experienced childhood ADHD symptoms. 

It is also clear from the previous section (section 1.3) that there is heterogeneity in 

the level of risk experienced by individuals with ADHD. Therefore, the current 

thesis will attempt to investigate whether these factors are protective for 

depression, anxiety, and conduct disorder symptoms among individuals with 

ADHD, whilst accounting for differences in risk associated with experiencing 

ADHD.   

1.8. Resilience 

This section outlines how resilience has been defined and conceptualised in the 

literature, how resilience has been operationalised in the current thesis and 

considers previous studies which have examined mental health resilience among 

individuals with ADHD. 

1.8.1. Theory and Definition 

Resilience is increasingly being considered as important in the promotion of 

mental health since it is not always possible to remove or reduce the risks 

associated with experiencing poor mental health. However, identifying factors 

which increase resilience has been complicated by differing views on theory and 

methodology (Dvorsky & Langberg, 2016). For an individual to be resilient they 

must experience risk or adversity and show positive adjustment despite their 

experience (Luthar et al., 2000). However, resilience is considered to be a normal 

process that is common and arises from normal human adaptive functions 

(Masten, 2001). This is a very positive view which suggests that there is potential 

for the outcomes of at-risk children to be improved by alterations to policy and 

practice. Rutter, (2015) suggested that resilience had three main features; 

individuals had to have experienced adversity, outcomes must be heterogeneous, 

and resilience is inferred based the presence of exposure to risk and an 

unexpectedly positive outcome. According to this view it is not a directly 

measurable trait. Resilience is an interactive process, and for an individual to 
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show resilience they must have a better outcome than others who have 

experienced similar adversity (Rutter, 2013). 

One important distinction that needs to be made is that resilience is not simply the 

opposite of risk. Resilience focuses on the individual differences in responses to 

similar adversities (Rutter, 2006). Research therefore often focuses on the 

processes which impact on individual variations. For example, resilience-based 

research designs tend to utilize within-group designs to focus on better and worse 

outcomes among children with similar risks to attempt to further understand within-

group heterogeneity (Collishaw, Hammerton, et al., 2016; Oddo et al., 2018). In 

contrast, studies focused on risk often look at the impact that experiencing a 

specific risk has on one group compared to a control group. Overall, future 

research into resilience has potential to increase the understanding of processes 

which impact on at-risk individuals and influence the outcomes they have following 

adverse experiences. In particular, individuals who experience childhood ADHD 

exhibit significant heterogeneity in their long-term outcomes (Thapar & Cooper, 

2016). Therefore, resilience-based research approaches have the potential to 

increase the understanding of factors which may lead to improved outcomes in 

ADHD populations. 

Resilience is increasingly seen as important in the promotion of mental health, 

however, research attempting to identify factors that improve resilience has been 

complicated by differing views on the theory behind promotive and protective 

effects (Dvorsky & Langberg, 2016). Broadly, the field uses the term promotive to 

describe main effects and protective to describe interactions (Masten, 2001; 

Mikami & Hinshaw, 2003). In essence, promotive factors are beneficial across the 

population, whereas protective factors are important where individuals have 

experienced a high-level of risk since they mitigate or reduce the effects of risk on 

a specific outcome (Wright & Masten, 2013). More recently, (Brumley & Jaffee, 

2016) defined promotive factors as main effects related to decreases in 

problematic outcomes, and protective factors as buffering factors which buffer 

individuals from externalizing problems in the presence of risk. The authors also 

indicate that to understand whether an effect is promotive or protective research 

must test for interactions between positive factors and risk factors.  In the current 

thesis we have adopted the term ‘protective factors’ for the positive and potentially 
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modifiable factors that we examine. This term was chosen since in the current 

thesis the effect of these protective factors is tested within a high-risk ADHD 

sample only so these factors were identified to test whether they mitigate the 

relationship between experiencing childhood ADHD symptoms (risk) and later 

mental health problems (specific outcome). Another methodological concern is 

whether risk and protective factors are distinct categories or whether it can be 

argued protective factors are instead the absence of risk factors. However, Diehl 

et al., (2012) defined risk factors as individual characteristics that increase the 

individual’s vulnerability to daily stress. Whereas protective factors protect the 

individual against the effect of daily stressors. In the current thesis experiencing 

increased childhood ADHD symptoms is conceptualised as a risk factor, and the 

protective factors were all hypothesised to have a potential role in protecting those 

individuals within the ADHD group from experiencing poor adult mental health 

problems. However, it is difficult to fully separate risk and protective factors and it 

is likely that risk and protective factors interplay and interact with each other 

(Klasen et al., 2015). 

Overall, resilience research has the potential to increase the understanding of the 

processes that affect individuals at risk of poor outcomes due to their experience 

of ADHD. The heterogeneity in outcomes discussed above indicates that some 

individuals with ADHD can show positive functioning across different areas, and 

identifying relevant protective factors which have contributed to these individuals 

overcoming adversity may help to inform the development of further clinical 

research and the development of interventions to increase resilience among 

individuals with ADHD. Resilience research which focuses on identifying protective 

factors can provide valuable insights into what may be involved for individuals with 

ADHD overcoming adversity. Many, but not all, children with ADHD experience 

increased difficulties at school, home, in their social relationships and friendships, 

and affected children often have low self-esteem (Harpin, 2005; Shaw-Zirt et al., 

2005). A few studies have tested protective factors across individual, family and 

social domains. The current thesis aims to build understanding of resilience in 

ADHD specifically, by aiming to identify factors which protect against young adult 

mental health problems among individuals with ADHD. 
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The current thesis conceptualises resilience in two ways within the research 

chapters. Firstly, sustained good mental health across 18-25 years was 

operationalised to allow for a group of individuals, who had experienced high 

childhood ADHD symptoms, to be identified as being resilient through the absence 

of any clinical level of mental health problem throughout this period of young 

adulthood. Secondly, resilience was operationalised as when individuals exhibit 

lower symptom scores than those predicted by measures of risk. This approach is 

advantageous since by defining resilience as better-than-expected rather than 

good adaptation this allows for levels of risk to be accounted for meaning that any 

protective factors identified are not markers of lower risk severity. It also, unlike 

the sustained good mental health approach, allows for specific protective factors 

to be identified for different mental health outcomes. To the best of our knowledge, 

no studies have used this approach to investigate resilience to young adult mental 

health problems among individuals with high childhood ADHD symptoms. 

1.8.2. Mental Health Resilience in ADHD 

Overall, as a group, young people with ADHD experience a wide range of 

difficulties. However, there is substantial variation in the impairments and 

outcomes of individuals who experience ADHD (Dvorsky & Langberg, 2016). It is 

not a given that all individuals with ADHD will develop poor mental health 

outcomes. For example, a minority of individuals who experience ADHD can avoid 

negative outcomes and show positive outcomes in different areas of functioning 

(Biederman et al., 1998; Lee et al., 2008). Specifically, Biederman et al., (1998) 

found that around 20% of their ADHD sample functioned effectively across school, 

social, and emotional outcomes; around, 60% showed mixed outcomes between 

these outcomes, and 20% showed poor outcomes across all these areas. 

Recognising this heterogeneity in outcomes among those with ADHD is important 

and highlights the need to identify protective factors and mechanisms that may 

contribute to resilience outcomes for those with ADHD. 

Kuriyan et al., (2013) suggest that it is possible for some young people with ADHD 

to transition from school into higher education and successful occupations if 

interventions and support continue into young adulthood. Similarly, Modesto-Lowe 

et al., (2011) suggested that strengthening family support and improving access to 
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health and educational resources would lead to functional improvements for those 

with ADHD.  

Research investigating mental health resilience within an ADHD population is 

sparse. Oddo et al., (2018) found that some adults experiencing ADHD could be 

resilient to depression. They identified that those who were less engaged in 

ruminative thinking and those with more extensive ADHD treatment histories were 

more likely to be resilient. However, this study employed a cross-sectional design, 

and the authors suggested that prospective longitudinal studies are needed that 

examine factors that promote resilience to depression among those with ADHD. 

This study also defined resilience to depression as the complete absence of 

lifetime depressive disorder, however, a positive or resilient outcome for an 

individual with ADHD could be considered positive for that individual without a 

complete lifetime absence of depressive symptoms.  

1.8.3. Resilience Summary 

Overall, previous literature suggests that there is a group of individuals who 

experience ADHD who are resilient, in that they show good levels of adaptation 

across one specific or multiple areas of functioning. However, there is insufficient 

research that has examined mental health resilience within an ADHD population. 

Studies which have done so have been cross-sectional in design and have 

defined resilience as either the absence of any mental health disorder or used a 

more general resilience measure. Therefore, more research examining mental 

health resilience in those with ADHD which measure resilience in a more 

individualised method accounting for additional risks of experiencing such a 

complex neurodevelopmental disorder are needed. By examining within-group 

mental health resilience it is then possible to investigate protective factors which 

are specific to an ADHD population that may promote more positive mental health 

outcomes for individuals in this high-risk group. 

1.9. Limitations of the Existing Literature 

Overall, there is research indicating that a substantial relationship between ADHD 

symptoms and depression, anxiety and conduct problems exists. However, there 

remains a lack of research focussed on the relationship between these mental 

health problems and ADHD, especially for anxiety (Hargitai et al., 2023). Within 
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previous studies examining the relationship between ADHD and mental health 

much of this research has focussed on small clinically diagnosed samples 

(Meinzer et al., 2014). More research is needed which adopts population-based 

samples, since individuals with sub-threshold ADHD symptoms also experience 

similar poor outcomes (Bussing et al., 2010; Loe & Feldman, 2007). 

Young adulthood is a key developmental period of transition. Many life changes 

occur during young adulthood (around 18-25 years) including finishing compulsory 

education, moving into jobs and apprenticeships or into higher education, and 

potentially living independently for the first time (Cleverley et al., 2018). This does 

however, mean that young adults may be less supported by family networks whilst 

facing increasing demands (Signorini et al., 2018). Schilling et al., (2007) indicated 

that the transition to adulthood is a ‘watershed’ developmental period and 

therefore the impacts of poor mental health during this developmental period are 

likely to be far reaching. However, the authors also implied that young adulthood 

also offers a potential ‘turning point’ for individuals who have experienced 

significant risk (in this study adverse childhood experiences). It is likely that, 

individuals with ADHD may face particular challenges during this transitional 

phase in young adulthood. Ford, (2020) indicated that the difficulties experienced 

by those with ADHD, such as the reduced ability to organise and regulate 

themselves is likely to make this transitional phase more challenging. However, 

very few studies have examined the relationship between childhood ADHD and 

young adult mental health problems longitudinally. Specifically, more research 

examining potential protective factors which promote better young adult 

depression, anxiety, and conduct outcomes in individuals who have experience of  

childhood ADHD symptoms is needed. This is a particularly important 

developmental phase to consider since ADHD manifests in childhood (Thapar & 

Cooper, 2016) whereas mental health problems tend to onset later in adolescence 

or early adulthood (Zisook et al., 2007).  

ADHD itself is a complex neurodevelopmental disorder with significant variation in 

clinical presentation (Sonuga-Barke et al., 2005). This heterogeneity among 

individuals with ADHD requires further examination from a resilience point of view. 

The aim of resilience-based research is to understand within-group heterogeneity 

among individuals at high risk  in order to identify factors which may prove 
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protective in the context of that risk (Collishaw, Hammerton, et al., 2016; Oddo et 

al., 2018). The current thesis focuses on one particularly high-risk group - children 

with ADHD. However, it is important for research designs to fully account for 

differences in ADHD risk, co-morbid neurodevelopmental problems and genetic 

risk, so that any protective factors identified are not simply markers of the 

differences in ADHD risk.  

Several studies have considered potential protective factors in the relationship 

between ADHD and various mental health problems, especially for depression. 

However, there remains a lack of research into specific protective factors for 

depression, anxiety and conduct problems in young adulthood among those who 

have experienced ADHD in childhood. Other research has highlighted the 

difficulties experienced by individuals with ADHD across individual (Kurman et al., 

2018), family (Babinski et al., 2011), and social factors (Humphreys et al., 2013). 

Many of these studies have focussed on one or two specific factors, yet it appears 

that these factors are likely to be intertwined and exert influences on each other 

within the relationship between ADHD and mental health problems. Therefore, 

more research is justified which explores a range of factors within the same 

population-based sample. Any potential protective pathways which may exist 

between factors which occur in childhood through to adolescence remain 

unexplored.  

1.10. Thesis Aims and Hypotheses 

The overall aims of this thesis were to identify child, adolescent and young adult 

protective factors that optimise adult mental health outcomes in individuals at high 

risk due to childhood ADHD symptoms, and to consider possible mechanisms that 

explain protective associations across development. These aims are addressed in 

three empirical research chapters. 

The aim of the first study was to examine associations between individual, family, 

and social protective factors across childhood and adolescence with young adult 

mental health resilience in those with high childhood ADHD symptoms. This study 

utilised two methods of measuring mental health resilience: i) via defining it as 

sustained good mental health across the ages of 18-25 years, and ii) using a 
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residual scores approach to examine better-than-predicted adult mental health 

outcomes at age 25 years. 

The aim of the second study was to examine associations between individual, 

family and social protective factors occurring during the young adult years (18-25 

years) with adult mental health resilience in those with high childhood ADHD 

symptoms. This study also examined and accounted for the persistence of ADHD 

symptoms into young adulthood since many, but not all, individuals continue to 

experience symptoms into adulthood. 

Building on findings from the first two studies, the aim of the third study was to 

mechanistically examine the association between childhood father involvement 

and better emotional outcomes at age 25 in individuals with high childhood ADHD 

symptoms. This analysis aimed to understand whether adolescent peer 

relationships and self-esteem mediated the relationship between childhood father 

involvement and emotional problems at age 25 years.  
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2. Chapter 2: Methods 

2.1. Sample 

2.1.1. ALSPAC  

Data were from the Avon Longitudinal Study of Parents and Children (ALSPAC) 

(http://www.bristol.ac.uk/alspac/). ALSPAC is a transgenerational prospective 

observational study which examines health and development across the life 

course (Boyd et al., 2013). It aims to increase the understanding of genetic and 

environmental factors that influence health and development in both parents and 

children (Fraser et al., 2013). All pregnant women resident in Avon, England with 

an expected delivery date between 1st April 1991 and 31st December 1992 were 

considered for the study. There were 14,541 pregnancies originally included and 

13,988 children were alive at one year of age. When the oldest children were 

seven years of age the sample was increased with eligible children who had not 

joined the original cohort. This led to an additional enrolment of 913 children, with 

the total sample of children alive at one year increasing to 14,901 (Northstone et 

al., 2019).  

The children’s development has been followed since birth via questionnaires and 

face-to-face visits. The sample is believed to be largely representative of UK 

children, although mothers enrolled in ALSPAC were more likely to live in owner 
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occupied housing, have a car, be married and be white (Fraser et al., 2013). At 16 

years children enrolled in ALSPAC had higher educational attainment compared 

to the national average, and were less likely to be eligible for school meals (Boyd 

et al., 2013). 

2.1.2. Recruitment 

ALSPAC used opportunistic recruitment and aimed to recruit eligible women as 

early in pregnancy as possible. Initial contact was made by recruitment staff 

visiting community locations and through promotion in media coverage and in 

routine antenatal and maternity services (Boyd et al., 2013). Women were given 

an ‘expression of interest’ card which allowed them to request more information 

about the study or decline participation. This card allowed the study team to 

determine eligibility (Golding et al., 2001). An information booklet was also given 

to eligible women explaining the reasons for carrying out the study and information 

on participation and confidentiality, this was followed by an initial questionnaire 

(Golding et al., 2001).  

 

 

 



34 
 

Figure 2.1 DSM-5 Diagnostic Symptoms for Attention Deficit Hyperactivity 
Disorder 

2.1.3. Retention 

The ALSPAC sample has been subject to attrition across the repeated follow-up 

assessments. Attrition rates were greatest when the participants were in infancy 

and increase again as they enter adulthood (Boyd et al., 2013). Some of this 

attrition is due to permanent attrition. However, a large proportion of the original 

participants (around 82%) remain engaged with the study and show different 

patterns of response with some completing every other questionnaire, or not 

completing several in a row but then responding (Fraser et al., 2013). The 

ALSPAC team aim to keep interest in the study as high as possible through media 

coverage highlighting the survey as well as regular newsletters being sent to all 

enrolled parents. Additionally, all the children are sent birthday cards and were 

invited to join a club to keep them interested and engaged with the study (Golding 

et al., 2001). Despite this, the amount of missing data in specific measures 

especially once the participants reached early adulthood is substantial, even more 

so when analysis requires using data points across childhood, adolescence, and 

young adulthood. In the current thesis the problems with missing data and attrition 

have been addressed using multiple imputation. More detail is available below.  

2.1.4. ADHD high-risk group 

The Development and Wellbeing Assessment (DAWBA) is a semi-structured 

interview that was administered to the main carer as a postal questionnaire at 

ages 7 and 10 years. It includes items on children’s mental health symptoms and 

their impact (Goodman et al., 2000). It can be used to derive ADHD DSM-5 

diagnoses as well as symptom scores and includes 18 ADHD items (each scored 

0 “No”, 1 “A little more than others”, and 2 “A lot more than others”). These were 

summed to create total ADHD symptom scores, so all scores were between 0 and 

36.  

To identify children with high childhood ADHD traits, those scoring in the highest 

10% on either, or both, of the two timepoints were identified (N = 1,195; 14% of 

those with childhood data). To be included in the measure participants had to 

have data available for one of these two timepoints (See figure 2.2 below). 

Multiple imputation was then applied to this group (N = 1,195) (see section 2.4.1). 
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The sample from which the high ADHD risk group was derived included 

participants who had data available for a DAWBA ADHD measure at either age 7 

or 10 years (N = 8, 266). Those participants included in the sample differed from 

those excluded due to missing data at ages 7 and 10 years on a number of 

demographic characteristics. Mothers were slightly older at birth [OR 1.10 (95% CI 

1.09, 1.11)] and had lower parity [OR 0.87 (95% CI 0.83, 0.90)]. Those included 

were also more likely to own their home [OR 2.67 (95% CI 2.48, 2.88)] and 

mothers had higher education levels [OR 1.45 (95% CI 1.42, 1.49)]. 

Compared to other participants in the ALSPAC sample (N = 7,071), those in the 

high-risk ADHD group (N = 1,195) differed slightly on some demographic 

characteristics. Mothers’ age at birth was younger [OR 0.97 (95% CI 0.96, 0.99)] 

and they had increased parity [OR 1.02 (95% CI 0.95, 1.09)]. They were also less 

likely to own their own home [OR 0.62 (95% CI 0.54, 0.72)] and mother’s had 

lower education levels [OR 0.90 (95% CI 0.85, 0.95)].   
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Figure 2.2 Flow chart of the ALSPAC sample and retention within the high ADHD trait group, Complete data includes those in the 
high-risk ADHD group who have data for each of the mental health outcome. 
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2.2. Procedure 

The ALSPAC study has followed the parents and children regularly via both 

questionnaire and clinic-based assessments over time. Data is still being collected 

and so far, is available up to around age 28 years. The current thesis utilises data 

collected from birth through to age 25 years collected from mother, child and 

teacher reports via both questionnaire and in person interview assessments.  

Questionnaires sent during pregnancy would be followed-up by reminder letters 

seven days afterwards if the mother had not responded. After another 10 days 

with no response a second reminder letter was sent, and after one month of no 

response the mother would be contacted via phone or home visit by a member of 

the ALSPAC team who would encourage or help them to complete the 

questionnaire (Golding et al., 2001). After the child had been born the date of 

delivery was used to determine when the subsequent questionnaires were sent to 

the mothers and children (Golding et al., 2001). Between the ages of seven and 

17 children in the study were invited to attend focus clinics where the child and 

parent would attend for a half-day session annually (Boyd et al., 2013).  

ALSPAC has also collected biobank samples. Repeated blood samples from 

mothers were collected both during routine antenatal appointments as well as 

during follow-up appointments. These have been used to establish a maternal 

DNA bank (Fraser et al., 2013). Samples of DNA have also been collected from 

children with samples being collected for at least 11, 343 of the children in 

ALSPAC (Boyd et al., 2013). Analyses are only carried out on these samples if 

mothers have given their consent (Golding et al., 2001).  

Written informed consent was obtained from all mothers who were recruited into 

the ALSPAC study and ethical approval was obtained from the ALSPAC Ethics 

and Law committee and the Local Research Ethics Committees. The current 

thesis also obtained specific approval from the ALSPAC executive committee 

(project no. B3587). 

Consent was implied for any self-completion questionnaire data when these 

questionnaires were returned. For data collected at focus clinics verbal consent 

was obtained from the parents or guardians who attended the clinic with the child 
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and verbal agreement was also obtained from the children before all measures 

were collected.  

The UK Medical Research Council the Wellcome Trust and the University of 

Bristol provide core funding for ALSPAC. Further details on sample characteristics 

and methodology are available (Boyd et al., 2013; Fraser et al., 2013). Detailed 

information on ALSPAC can be found on the study website 

(http://www.bristol.ac.uk/alspac/). A fully searchable data dictionary is also 

available (http://www.bristol.ac.uk/alspac/researchers/our-data/).  

2.3. Measures 

Figure 2.3 shows a timeline of the main analysis measures used throughout this 

thesis. Measures used were mainly from parent and self-report questionnaires: 

however, teacher-reports and some interview measures from focus clinics have 

also been used. Specific detail on the main measures across all research chapters 

are described below. Further details on protective factor measures and any others 

used in specific analyses are described fully in the relevant research chapters 

(Chapters 3, 4, and 5). 
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Figure 2.3 Timeline of main analysis variables from ALSPAC used in this thesis 
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2.3.1. ADHD risk markers 

ADHD symptom levels, co-occurring neurodevelopmental problems and ADHD 

genetic risk were included to account for heterogeneity among individuals within 

the high ADHD trait group. These markers were used to calculate adult mental 

health residual outcome scores to ensure that any associations with protective 

factors do not reflect measured heterogeneity in ADHD risk. 

2.3.1.1. ADHD Symptom Levels 

ADHD symptoms were measured using DAWBA ADHD symptom scores at age 

seven and ten years (see section 2.1.4).  

2.3.1.2. Neurodevelopmental Problems 

Children with ADHD often experience additional neurodevelopmental problems, 

which can lead to worse outcomes than experiencing ADHD alone. As in Eyre et 

al., (2019) we derived a set of dichotomous variables to index 

neurodevelopmental problems in childhood (~ages seven-nine years). We used 

the following measures to index intellectual disability, communication problems, 

ASD (Autistic Spectrum Disorder) problems, impairment in reading and 

developmental co-ordination difficulties respectively: the Wechsler Intelligence 

Scale for Children (WISC) (Wechsler, 1991), the Children’s Communication 

Checklist (CCC) (Bishop, 1998), the Social Communication Disorders Checklist 

(SCDC) (Skuse et al., 2005), the Wechsler Objective Reading Dimension (WORD) 

(Rust et al., 2003), and the Movement Assessment Battery for Children (MABC) 

(Henderson & Sugden, 1992). Children scoring in the worst 5% (of the full 

ALSPAC sample) on each measure were identified as having that additional 

neurodevelopmental difficulty (see Eyre et al., 2019). Table 2.1 shows the 

prevalence of each neurodevelopmental problem within the high ADHD trait 

group. 
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Table 2.1 Prevalence of each neurodevelopmental problem within the high ADHD 
trait group (N = 1,195) 

Measure  Age N (%) with difficulty 
Social Cognition Problems (SCDC)  7 Years 29.40% 
Reading Problems (WORD)  7 Years 13.73% 
Motor Disorder (MABC)  7 Years 7.00% 
Low IQ (WISC)  8 Years 12.93% 
Communication (Syntax - CCC)  9 Years 14.96% 
Communication (Pragmatics - CCC)  9 Years 24.92% 

 

SCDC, Social Communication Disorders; WORD, Wechsler Objective Reading 

Dimension; MABC, Movement Assessment Battery for Children; WISC, Wechsler 

Intelligence Scale for Children; CCC, Children’s Communication Checklist. 

2.3.1.3. ADHD Genetic Risk 

ADHD genetic risk was examined using ADHD PRS. PRS were generated as the 

weighted mean number of disorder risk alleles in approximate linkage equilibrium, 

derived from imputed autosomal SNPs using PRSice (Euesden et al., 2015). Risk 

alleles were defined as those associated with case-status at p < 0.05 in large 

consortia analyses of ADHD (Demontis et al., 2019b). The PRS scores used in the 

current thesis were derived as part of a previous study (Riglin et al., 2020). 

2.3.2. Adult Mental health outcomes 

Emotional and conduct problems were assessed at age 25 years using the self-

reported Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997). The 

SDQ emotional and conduct subscales each include five items coded zero “not 

true”, one “somewhat true”, and two “certainly true” (subscale-scores range: 0-10). 

The SDQ is well validated for use in children and young people, and recent 

research suggests its applicability in young adults (NHS, 2020; Riglin, Shameem, 

et al., 2021).  

Depression symptoms were assessed at age 25 using the Short Moods and 

Feelings Questionnaire (sMFQ) (Angold et al., 1996). This measure has been 

found to be a reliable and valid measure of depression (Wood et al., 1995), 

including in young adults (Eyre et al., 2021). Thirteen items are scored as zero 

“not true”, one “sometimes true”, and two “true”. Scores range from 0 to 26 with 12 

or higher indicating probable depression. Items in the sMFQ include ‘has there 
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been a period where you have been really miserable nearly every day?’ and ‘have 

there been times when you have lost interest in everything that you normally enjoy 

doing?’. 

Criminal behaviours were assessed using the Self Report of Delinquency Scale 

(SRDS) at age 18, 20, and 22. This is a self-report questionnaire considering 

crimes committed in the previous year, originally used by the Edinburgh Study of 

Youth Transitions and Crime ( Smith & McVie, 2003). Within ALSPAC, 12 items 

were used, scored from 0 “Not at all”, 1 “Just once”, 2 “2-5 times” and 3 “six or 

more times”.  These items included ‘how often in the last year have you’ followed 

by ‘stolen something from a shop or store?’ and ‘deliberately damaged or 

destroyed property that did not belong to you?’.  

2.3.3. Sustained Good Mental Health in young adulthood (18-25 years)  

Sustained good mental health was investigated within the high ADHD trait group 

by combining eight measures of depression, criminal behaviour, conduct 

problems, and emotional problems: the SDQ emotional and conduct subscales at 

age 25, the sMFQ at ages 18, 22, and 25 and a short version of the SRDS as a 

measure of criminal behaviours at ages 18, 20, and 22. 

A dichotomous variable was derived for each of these eight measures. For the 

SDQ measures cut-offs used the 4-band categorisation, six and above for conduct 

problems, and 7 and above for emotional problems, so that individuals identified in 

these measures were in the ‘Very high’ category (Green et al., 2004). For the 

sMFQ a score of 12 or greater was used to indicate the presence of depression 

(Eyre et al., 2021). Any occurrence of any criminal behaviour was used as the cut-

off for the SRDS. 

Finally, all eight dichotomous indicators of depression, emotional problems, 

conduct problems and criminal behaviour were combined into a composite 

measure which identified individuals who either scored below these cut-offs across 

all eight measures (sustained good mental health) or who experienced poor 

mental health in one or more domains and timepoints. 

2.3.4. Residual scores method 

The residual scores method has been used previously in studies examining 

resilience ((Bowes et al., 2010), Collishaw et al., (2016)) . The aim of this analysis 
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approach in the current thesis is to enable resilience to be examined from a better-

than-expected approach. This method has allowed us to assess a wide range of 

protective factors to see if they predict better-than-expected depressive, emotional 

and conduct problems in young adulthood beyond that accounted for by 

differences in the risk of experiencing ADHD and co-occurring genetic and 

neurodevelopmental risk.  

I derived the continuous residual scores for mental health resilience using 

regression analyses. Each of the depression, emotional and conduct problem 

symptom scores at age 25 years were regressed onto the predictor variables 

which were selected to index risks associated with experiencing childhood ADHD. 

These ADHD risk markers included ADHD symptom levels, additional 

neurodevelopmental problems and ADHD genetic risk (PRS score). Full details for 

these measures are given above in section 2.3.1. Residual scores were saved 

and then reverse coded so that a positive residual score indicates better-than-

expected mental health resilience at age 25 having accounted for variability in 

ADHD-related risk. 

These residual scores were then used in univariable and multivariable regression 

models to test associations with protective factors, see below.  

2.3.5. Potential confounders 

Sex and socio-economic status were assessed via questionnaires completed 

during pregnancy (mother’s education, parity and home ownership) and were 

considered confounders given associations with both protective factors and 

mental health outcomes (Dvorsky & Langberg, 2016; Gilman et al., 2002). Home 

ownership responses included mortgaged/owned, privately rented or council 

rented. Parity measures the number of previous births, and mother’s education 

assessed whether the mother in the study had qualifications equivalent to 

GCSE/O-Level standard, A-Level standard, or university degree standard. 

2.3.6. Protective factors 

Potential individual, family and social protective factors were examined in 

childhood, adolescence and/or young adulthood. Please see chapters 3 and 4 for 

full details on the measures use to define these factors. 
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2.4. Statistical Analysis 

As an initial step in all three research chapters multiple imputation was used to 

deal with bias arising from missing data. There are also two main statistical 

techniques used in this thesis, regression analyses and structural equation 

modelling (SEM) mediation analyses. All three are described below and more 

detail is available in specific research chapters. 

2.4.1. Multiple Imputation 

To help reduce bias arising from missing data across all research chapters we 

used multiple imputation by chained equations to impute data on protective 

factors, outcomes, markers of ADHD risk (including the ADHD PRS score) and 

confounders within the high ADHD trait group (N =1,195). We conducted multiple 

imputation via chained equations using the -mi ice- command in STATA 17 

(StataCorp, 2021). We used 10 cycles of regression-switching and generated 100 

imputed datasets. Monte Carlo errors were examined, and these indicated that 

that 100 datasets were sufficient given that the Monte-Carlo errors were less than 

10% of the standard error for each parameter in the main analyses. After 

imputation, all analyses were combined across the 100 datasets using Rubin’s 

rules (White et al., 2011). 

There were four imputed data sets used across the current thesis (Table 2.3). Two 

for Chapter 3, one which passively imputed the categorical sustained good mental 

health resilience variable and a separate model for the residual scores analyses. 

Chapters 4 and 5 have one imputation model each.  All variables used in the 

analyses were included in the imputation models alongside additional auxiliary 

variables. ADHD risk markers and socioeconomic status were often associated 

with the main exposure and outcome variables that were incomplete in the original 

dataset. Mother’s ADHD PRS scores were specifically included to strengthen the 

imputation of the child’s ADHD PRS scores since they were highly correlated.  

Imputation models were run using binary logistic and linear regression models as 

appropriate. Predictive mean matching was used when continuous variables were 

not normally distributed. All variables with missing data used in the analyses were 

imputed up to the maximum sample size of the ADHD high-risk group of (N = 

1,195).  
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Table 2.2 Demographics and descriptive statistics of mental health outcomes for the four imputed samples and initial cohort that 
met criteria for the high-risk ADHD group 

 

 

 

 

 

 

 

 

 

 

All four imputed samples N = 1, 195. Imputed samples were imputed for outcomes, protective factors, markers of ADHD severity 

including ADHD PRS score, and confounders up to the full number of individuals (N = 1, 195) who had ADHD symptom data at 

either age 7 or 10 years and were in the highest 10% of these measures. Complete case data is from individuals in the ADHD high-

risk group that have data for each demographic or mental health outcome included in the table

 

Complete 
Case 

Sample Imputed Samples 

Demographics 
ADHD group 
N = 325  

Chapter 3 – 
Residual 
Scores 

Chapter 3 - 
Sustained good 
mental health Chapter 4 Chapter 5 

Male (%) 51.69% 67.28% 67.28% 67.28% 67.28% 
Housing Tenure (% Owned) 77.93% 73.70% 73.70% 73.80% 73.69% 
Maternal Education (% A-Level or 
higher) 49.00% 36.45% 36.47% 36.60% 36.46% 
Parity (% First pregnancy) 54.24% 49.06% 48.80% 48.59% 48.99% 
Mental Health Outcomes - 25 
years           
Emotional Problems [M (SD)] 3.74 (2.59) 3.85 (2.63) 3.93 (2.64) 3.83 (2.62) 3.82 (2.63) 
Conduct Problems [M (SD)] 1.78 (1.46) 1.85 (1.55) 1.92 (1.60) 2.01 (1.61) 1.88 (1.57) 
Depressive Symptoms [M (SD)] 6.77 (6.12) 6.75 (6.14) 7.02 (6.28) 7.21 (6.35) 6.66 (6.08) 
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2.4.2. Regression models 

In chapters three and four of the current thesis regression analyses tested for 

associations between protective factors and mental health resilience. 

In chapter three, sustained good mental health was indexed by a dichotomous 

indicator of the absence of mental health problems across the ages of 18-25 years 

(see 2.3.3). This dichotomous indicator was then regressed onto childhood and 

adolescent protective factors to test for associations using logistic regression. 

The derived continuous residual scores were also regressed onto the same 

protective factors to test for associations with better-than-expected mental health 

resilience. Linear regression was used in this instance as the residual scores were a 

continuous outcome. In this instance essentially a two-step multiple regression 

approach has been used.  

In chapter four, similar methods were used. Again, the two-step regression approach 

has been used with residual scores being derived using the same ADHD risk 

markers as in the first results chapter. These were derived again since a different 

imputed sample was used for the analysis in chapter 4. Tables showing the results of 

the multivariable regression models used to derive both sets of residual scores are 

available in their respective chapters. The second step was to use linear regression 

to test for associations with protective factors. However, this time protective factors 

that occurred during young adulthood were tested and current ADHD symptom 

scores were also included to additionally account for differences in ADHD  at age 25 

in some of the regression models. 

2.4.3. Mediation analyses 

Structural Equation Modelling (SEM) is a versatile and widely used statistical 

modelling technique which can be used to examine the validity of substantive 

theories with empirical data (Lei et al., 2007). The aim is to determine whether a 

hypothesised model is consistent with the data (Lei et al., 2007). 

In the current thesis path analysis (a type of SEM) has been used. Path analysis 

estimates multiple regression models simultaneously which is an effective way to 

model mediation and indirect effects among multiple variables. The aim of this 
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analysis is to study direct and indirect effects and to uncover whether a hypothesised 

model is found within the data (Jeon, 2015).  

Specifically, within the current thesis mediation analyses were used in chapter five. 

Mediation analyses examine whether the relationship between an exposure and an 

outcome variable can be explained by a hypothesised third (intervening) variable. It 

is assumed that the exposure causes the mediator, which in turn causes the 

outcome to occur (Mackinnon et al., 2007). Mediation models can also include 

multiple mediators, and these models are extensions of the single mediator model. 

Indirect effects can be calculated from the product of coefficients from exposure to 

mediator and from the mediator to the outcome. The percentage of total effect 

explained by the mediators can also be calculated. 

In Chapter five a multiple mediation model was run using the SEM approach to 

examine the relationship between childhood male caregiver involvement and 

emotional problems in young adulthood via potential mediators. See chapter five for 

full details and a diagram of the hypothesised mediation model. 
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3. Chapter 3: Childhood and Adolescent Protective Factors in Young 

Adulthood Mental Health Resilience for Individuals with High Childhood 

ADHD Symptoms   

The work presented in this chapter has been submitted for publication and is being 

revised to be resubmitted to the Journal of Child Psychology and Psychiatry: Ushaw, 

L., Hammerton, G., Langley, K., Heron, J., & Collishaw, S. (under review). Young 

Adulthood Mental Health Resilience in Individuals with High Childhood ADHD 

Symptoms. 

The paper submitted for publication has been edited for this chapter in order to 

include additional results and reduce repetition with other chapters of this thesis. 

3.1. Chapter Summary  

Children with ADHD are more vulnerable to mental health problems in adulthood; 

however, it is not inevitable that children who experience ADHD will go on to 

experience poor mental health. Therefore, identifying factors which protect against 

later mental health problems may identify ways to promote more positive outcomes 

for this high-risk group. Previous studies of resilience in this high-risk group have 

focussed on small clinical samples of children and adolescents with ADHD. We 

therefore aimed to examine associations between a range of child and adolescent 

protective factors and young adult mental health resilience, among those with high 

ADHD symptoms in a prospective population sample. The Avon Longitudinal Study 

of Parents and Children (ALSPAC) was utilised. The high-risk ADHD group was 

identified at ages seven and 10 years using the parent-reported Development and 

Well-being Assessment (DAWBA). Mental health resilience was assessed in two 

ways; Sustained good mental health between ages 18 and 25; and better-than-

expected mental health at age 25 using residual scores that account for differing 

risks of childhood ADHD. Both approaches were used to examine potential 

associations with individual, family and social protective factors across childhood and 

adolescence. Mental health problems were very common in this group, and only 

around 1 in 9 children in the ADHD sample showed sustained good mental health 

between 18 and 25 years. Emotional problems resilience at age 25 was associated 

with male caregiver involvement at 8 years (β = 0.136, p = 0.011), better peer 

relationships at 13 years (β = 0.129, p = 0.011) and higher self-esteem at 17 years 
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(β = 0.297, p < 0.001). Depressive symptoms resilience was associated with self-

esteem (β = 0.145, p = 0.029). No resilience factors were found for adult conduct 

problems. Social relationships, family relationships and self-esteem showed long-

term associations with young adult mental health resilience in those with high 

childhood ADHD symptoms. 

3.2. Introduction 

Attention Deficit Hyperactivity Disorder (ADHD) is a childhood-onset 

neurodevelopmental disorder, which manifests as inattention, hyperactivity, and 

impulsivity that is impairing and developmentally inappropriate (American Psychiatric 

Association, 2013).  

Childhood ADHD is associated with an increased likelihood of depression and 

antisocial behaviour in adolescence (Chronis-Tuscano et al., 2010; Langley et al, 

2010) and emerging adulthood (Meinzer et al., 2016; Patros et al., 2013). Individuals 

with comorbid ADHD and depression have a more severe course of 

psychopathology and higher risk of long-term impairment and suicide (Daviss, 2008).  

Not all individuals with ADHD develop poor mental health in adulthood (Dvorsky & 

Langberg, 2016; Lee et al., 2008). This heterogeneity indicates that it is possible for 

individuals with ADHD to have good mental health outcomes in adulthood, and there 

may be factors which mitigate the link between ADHD and later mental health 

problems. Identifying child and adolescent protective factors may inform more 

effective and timely interventions (Rutter et al, 2006). Previous studies examining 

adult mental health resilience amongst individuals with ADHD have typically involved 

small clinical samples of adults (e.g. Oddo et al., 2018). According to Chan et al., 

(2021),  longitudinal studies of resilience in ADHD are needed which aim to identify 

individual, family and social-community factors that promote adaptive outcomes. 

Prospective studies following children with ADHD into adulthood and focusing on 

child and adolescent predictors of adult mental health resilience are lacking, as are 

investigations focused on children with ADHD problems in representative population 

cohorts.   

Resilience has been defined in different ways within the literature (Luthar et al, 

2000). However, there is agreement that resilience can broadly be thought to occur 

when individuals experience risk or adversity and show positive or better than 
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expected outcomes despite this experience (Luthar et al., 2000; Rutter, 2013, 2015). 

It is important to consider whether resilience reflects differences between individuals 

in adaptive responses to similar adversities (Rutter, 2006), or instead simply reflects 

differences in the severity of risk.  

The current study conceptualises resilience using two methods (Bowes et al., 2010; 

Collishaw, Hammerton, et al., 2016) (Collishaw et al., 2016). First, we examine 

resilience as the absence of young adult mental health problems known to be 

associated with childhood ADHD, emotional problems, depression, and antisocial 

behaviour. This approach has the benefit of combining multiple mental health 

outcomes and examining sustained good mental health across young adulthood. 

Secondly, we conceptualise resilience as better outcomes in each mental health 

domain than predicted by multiple measures of childhood ADHD risk. This approach 

has advantages since it ensures that any identified protective factors are not simply 

a reflection of lower levels of ADHD or related neurodevelopmental risk, and it allows 

different protective factors to be identified for different mental health outcomes. To 

my knowledge, no studies have examined mental health resilience in individuals who 

have experienced childhood ADHD using both approaches. 

Many, but not all, children with ADHD experience increased difficulties at school, 

home, in their social relationships and friendships and often have low self-esteem 

(Harpin, 2005; Shaw-Zirt et al., 2005). However, only a few studies have tested the 

potential role of individual, family, and social protective factors on mental health 

outcomes.  

Many children with ADHD experience difficulties in their peer relationships 

(Humphreys et al., 2013; Powell et al., 2020; Roy et al., 2015). Evidence has 

suggested that the relationship between ADHD, peer relationships and later mental 

health outcomes may vary across different outcomes. McQuade et al., (2014) 

indicated that self-perceived social acceptance by those with ADHD was associated 

with fewer depression symptoms, but also higher conduct problems. More recently, 

friendship quality was found to be a key pathway through which ADHD symptoms 

were associated with later depressive symptoms, and that positive parent-child 

relationships further contribute by moderating the relationships between ADHD, 

friendship quality and depression (Powell et al., 2021).  
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Schei et al., (2018) suggested that self-esteem in adolescents with ADHD was a 

predictor of better psychosocial functioning in young adulthood, and lower risk of 

depressive disorders. Additionally, expectations placed on children in school 

environments are often not a good fit for those with ADHD, and this can lead to poor 

social and educational outcomes (Richardson et al., 2015).  

Finally, family life may also be impacted for those experiencing ADHD. For example, 

Babinski et al., (2011) found that those with ADHD had higher levels of impairment in 

relationships with family. Family support networks have been investigated less often, 

but limited evidence suggests that social networks may increase the likelihood of 

parents seeking help for their children with ADHD (Kappi & Martel, 2022). There are 

more details given on potential protective factors in Chapter 1. 

In sum, there is limited evidence that considers protective factors that contribute to 

young adult mental health resilience in children with ADHD. The current study 

extends previous research by considering individual, family, and social factors, by 

taking a developmental approach with a focus on protective factors in childhood and 

adolescence using longitudinal outcome data to examine whether there are enduring 

protective associations that persist across early adulthood. The study uses data from 

a prospective birth cohort - the Avon Longitudinal Study of Parents and Children 

(ALSPAC) - to improve the generalisability of findings to children with ADHD 

problems in the general population.  

The aim of the current study is to examine associations between individual, family, 

and social protective factors across childhood and adolescence with adult mental 

health resilience in those with childhood ADHD problems. First, I will examine 

predictors of sustained good mental health across young adulthood. I will then 

examine specific associations between protective factors and depression, emotional, 

and conduct problems at age 25. Lastly, I will use a residual scores approach to 

examine whether protective factors predict better-than-expected adult mental health 

outcomes beyond that accounted for by levels of ADHD symptoms and co-occurring 

neurodevelopmental risk. It is hypothesised that the childhood and adolescent 

protective factors selected will predict better young adult mental health. 
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3.3. Methods 

3.3.1. Sample 

Data were from the Avon Longitudinal Study of Parents and Children (ALSPAC). 

Further detail on the sample is given in Chapter 2 section 2.1. 

3.3.2. High ADHD Trait Group 

The Development and Wellbeing Assessment (DAWBA) (Goodman et al., 2000) was 

used to derive ADHD symptom scores at age seven and ten years. Those scoring in 

the highest 10% on either or both were identified as having high childhood ADHD 

traits (N = 1,195; 14.46% of those with childhood data). More details are available in 

chapter 2. 

3.3.3. Markers of ADHD Risk 

ADHD symptom levels, co-occurring neurodevelopmental problems and ADHD 

genetic risk were included to account for heterogeneity among individuals within the 

high ADHD trait group. These markers were used to calculate adult mental health 

residual outcome scores to ensure that any associations with protective factors do 

not reflect measured heterogeneity in ADHD risk. Full details of the measures 

included are in chapter two. 

3.3.4. Adult Mental Health Outcomes 

Emotional and conduct problems were assessed at age 25 years using the self-

reported Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997).  

Depression symptoms were assessed at age 25 using the Short Moods and Feelings 

Questionnaire (sMFQ) (Angold et al., 1996).  

Criminal behaviours were assessed using the Self Report of Delinquency Scale 

(SRDS), originally used by the Edinburgh Study of Youth Transitions and Crime 

(Smith & McVie, 2003).  

Full details are available in chapter two. 

3.3.5. Sustained Good Mental Health in young adulthood (18-25 years)  

Sustained good mental health was investigated within the high ADHD trait group by 

combining eight measures of depression, criminal behaviour, conduct problems, and 

emotional problems: the SDQ emotional and conduct subscales at age 25, the sMFQ 
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at ages 18, 22, and 25 and a short version of the SRDS as a measure of criminal 

behaviours at ages 18, 20, and 22. These measures were combined into one 

composite dichotomous measure which identified individuals who showed no signs 

of mental health problems in any of these areas across the ages of 18-25 years. 

More details are available in chapter two. 

3.3.6. Child and adolescent protective factors 

3.3.6.1. School Enjoyment 

School enjoyment was assessed using two self-report questions at ages eight and 

fourteen years. The item at age eight is from a modified version of the Bullying and 

Friendship Interview Schedule (Woods & Wolke, 2003) and asks whether the child 

likes school (“Yes very much”, “Yes most of the time”, “Not much”, and “No”). The 

item at age fourteen asks young people whether school is a place they like to be 

(“Strongly agree”, “Agree”, “Disagree”, and “Strongly disagree”).  

3.3.6.2. Self-esteem 

Self-esteem was assessed in childhood (eight years) and late adolescence (17.5 

years). At age eight the Global Self-Worth score from Harter’s self-perception profile 

(Harter, 1985) for children was used with scores ranging from 0 to 24. At age 

seventeen, the self-esteem score from the Bachman revision of the Rosenberg self-

esteem scale (Rosenberg, 1995) was used with scores ranging from 0 to 40.  

3.3.6.3. Teacher perceptions of above average school attainment 

Teachers rated children’s general ability for their age during school year three (7-8 

years) in five categories: ‘Very good’ (five), ‘Good’, ‘Average’, ‘Not very good’, and 

‘Poor’ (one).   

3.3.6.4. Sibling Relationships (joint activities) 

Parents completed a questionnaire at seven years about how often their child 

participated in seven positive activities with their sibling (play, read, sing, make 

things, go out, talk and eat together), each scored ‘Never’ (zero) to ‘Nearly every 

day’ (four). Items were summed to create an overall score out of 28. As we focussed 

on potential positive effects of sibling relationships, children without a sibling were 

coded zero.     
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3.3.6.5. Female and Male Caregiver Involvement  

Caregiver involvement was assessed using a questionnaire at age eight years with 

18 items each for female and male caregivers separately completed by the child’s 

main carer. Items asked how often a child’s main female and male caregivers 

participated in different activities with the child (e.g., ‘does homework with the child’ 

and ‘reads with the child’). For most individuals, these caregivers were their mother 

and father; however, this was not always the case, and stepparents, grandparents 

and older siblings were sometimes considered to be main caregivers.  Items were 

summed into two continuous scores (range 0-90), one for female and one for male 

caregiver (Cong et al., 2020; Lawson & Mace, 2009). 

3.3.6.6. Family Relationship Quality 

During an in-person assessment at age 17.5, young people were asked five items 

about their relationships with family. Example items included ‘How close do you feel 

to your parents?’ Two items were coded one to five and the other three were coded 

one to four with higher scores reflecting more positive responses (total score range: 

5-22).  

3.3.6.7. Peer relationships 

The parent reported SDQ peer problems subscale at ages eight and thirteen years 

was used to assess child and adolescent peer relationships (Goodman, 1997). It 

includes five items such as ‘Solitary, tends to play alone’ and ‘Teenager is often 

picked on or bullied’, each scored zero “Not true”, one “Somewhat true”, two 

“Certainly true”. The subscale has a range of 0 to 10 and was scored according to 

the manual before being reverse coded so that a higher score represented fewer 

peer problems.  

Friendships at eight years were assessed using the 5-item Cambridge Hormones 

and Moods Project friendship questionnaire (Goodyer et al., 1989, 1990). Items 

include ‘Child sees friends outside of school’ and ‘Child can talk to friends about their 

problems.’ Each item is coded 0 to 3, and an overall continuous score is derived out 

of 15. Traditionally this measure is scored so that 15 is a negative friends score, 

however, in this case we have reverse coded the measure so 15 is the most positive 

score. 
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3.3.6.8. Prosocial behaviour 

The parent-reported SDQ prosocial subscale was used at ages eight and thirteen to 

assess prosocial abilities (Goodman, 1997). This subscale includes five items such 

as ‘Teenager is considerate of other people’s feelings’ and ‘Teenager has shared 

readily’, each scored zero “Not true”, one “Somewhat true”, two “Certainly true”. This 

subscale has a range of 0 to 10. 

3.3.6.9. Mother’s Social Support 

The social network score (Sidebotham et al., 2002; Sidebotham & Heron, 2006) 

measured mothers’ social support when children were aged two years. It includes 

ten questionnaire items such as ‘in the last month how many times did you get 

together with one or more friends?’.  Items were scored from zero “None” to 3 “More 

than four” (total score range: 0-30).  

3.3.7. Potential Confounders 

Sex and socio-economic status (mother’s education, parity and home ownership) 

were considered confounders given associations with both protective factors and 

mental health outcomes (Dvorsky & Langberg, 2016; Gilman et al., 2002).  

3.3.8. Statistical Analyses 

First, we identified individuals with scores in the top 10% for childhood ADHD 

symptoms at ages seven or 10 years. All analyses were within the high ADHD trait 

group (N=1,195). For descriptive purposes, this high ADHD trait group was 

characterised on mental health outcomes in adulthood and on childhood socio-

demographic indicators.  

Second, we tested univariable associations between protective factors and sustained 

good mental health using logistic regression, followed by two multivariable models 

including childhood and adolescent protective factors respectively. The multivariable 

models included the childhood ADHD risk markers and potential confounders. 

Third, we examined associations between protective factors and continuous mental 

health outcomes at age 25 (emotional problems, conduct problems, depression 

symptoms) utilising linear regressions. 

Finally, to examine better-than-expected mental health, we derived three residual 

mental health scores by separately regressing each age 25 mental health outcome 

(emotional, conduct, depression) onto markers of childhood ADHD risk (symptom 
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levels, co-occurring neurodevelopmental problems, ADHD genetic risk) to account 

for individual differences in ADHD difficulties within our high-risk group. The 

residuals from these linear regressions were reverse coded and used as outcomes 

in further univariable linear regression models to test associations between 

protective factors and better-than-expected young adult mental health. To examine 

whether the protective factors showed independent effects, multivariable regression 

models were performed for childhood and adolescent factors separately, including 

sex and socioeconomic status as potential confounders. 

3.3.9. Multiple Imputation 

To help reduce bias arising from missing data we used multiple imputation by 

chained equations to impute data on protective factors, outcomes, markers of ADHD 

risk and confounders within the high ADHD trait group (N=1,195). Two separate 

imputation models were used, one for the analysis model using sustained good 

mental health as the outcome and one for the analysis model using residual scores 

as outcomes. We used 10 cycles of regression-switching and generated 100 

imputed datasets using the -mi ice- command in Stata version 17 (StataCorp, 2021).  

Monte Carlo errors were examined to ensure that 100 datasets were sufficient. All 

variables used in the analyses were included in the imputation models alongside 

additional auxiliary variables (See chapter two for more details). Data were also 

imputed for the non-ADHD group in order to present comparable descriptive 

information for the sustained good mental health overall and individual measures in 

Table 3.1. 

3.4. Results 

3.4.1. Childhood ADHD problems and adult mental health   

Sociodemographic characteristics and adult mental health outcome data for the high 

ADHD trait group are shown in Table 3.1. Between 1 in 6 and 1 in 4 scored above 

cut points for depression or antisocial behaviour at each young adult assessment. 

Cumulative rates of mental health difficulty were high, and only 12% reported no 

mental health difficulty across all assessments (sustained good mental health). The 

non-ADHD group showed better rates of good mental health on each separate 

indicator, however, a slightly worse overall rate of sustained good mental health. 
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Table 3.1 Childhood socio-demographic characteristics and adult mental health in 
the high ADHD trait group versus the non-ADHD group 

  

ADHD Group 
N = 1,195 

Non-ADHD 
Group N = 

7,071 

Socio-Demographic Characteristics 
Gender, Male (%) 67% 49% 
Home Ownership, Mortgaged/Owned (%) 73% 82% 
Parity, no previous pregnancy (%) 49% 46% 
Mother's Highest Education, A-level or above 
(%) 

36% 41% 

Mental Health Outcomes, 25 years 

SDQ Emotional (mean, sd) 3.85 (2.63) 3.34 (2.47) 
SDQ Conduct (mean, sd) 1.85 (1.55) 1.47 (1.14) 
sMFQ (mean, sd) 6.75 (6.14) 5.96 (5.88) 

Sustained Good Mental Health Measures 
Sustained good mental health (%) 12% 10% 
Emotional Problems, age 25 (%) 18% 12% 
Conduct Problems, age 25 (%) 3% 1% 
Depression Symptoms, age 18 (%) 24% 18% 
Depression Symptoms, age 22 (%) 23% 15% 
Depression Symptoms, age 25 (%) 21% 16% 
Anti-Social Behaviour, age 18 (%) 23% 16% 
Anti-Social Behaviour, age 20 (%) 24% 15% 
Anti-Social Behaviour, age 22 (%) 16% 9% 
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3.4.2. Protective factors associated with adult mental health resilience 

amongst children with ADHD problems 

3.4.2.1. Sustained good mental health (18 to 25 years) 

Associations of child and adolescent protective factors with sustained good mental 

health are shown in Table 3.2. Self-esteem and family relationship quality at 17.5 

years were associated with sustained good mental health. There was no evidence 

for associations for any other protective factors.  

 

 

 

 

Table 3.2 Associations between individual, family and social protective factors with 
sustained good mental health 

 

Data are imputed for the ADHD group, N = 1,195. Separate regressions were 

performed for each protective factor and controlled for sex, mother’s education, 

home ownership and parity. 

 

Protective Factor OR (95% CI) P-Value 
Friendship quality - 8 years 0.96 (0.88-1.04) 0.299 
SDQ Prosocial - 8 Years 1.09 (0.97-1.23) 0.158 
SDQ Prosocial - 13 Years 1.07 (0.95-1.21) 0.244 
SDQ Peer - 8 years 1.08 (0.95-1.23) 0.218 
SDQ Peer - 13 years 1.05 (0.94-1.17) 0.367 
Sibling relationships - 7 years 1.02 (0.99-1.05) 0.199 
Mother's Social Support - 21 months 1.02 (0.97-1.08) 0.449 
Self-esteem - 8 years 1.01 (0.95-1.09) 0.647 
Self-esteem - 17.5 years  1.09 (1.05-1.14) <0.001 
Female caregiver Involvement - 8 years 1.02 (0.99-1.05) 0.161 
Male caregiver Involvement - 8 years 1.02 (0.99-1.04) 0.158 
Family relationships - 17.5 years  1.12 (1.01-1.25) 0.035 
School attainment - 7.5 years 0.99 (0.79-1.24) 0.928 
School liking - 8 years 1.04 (0.79-1.38) 0.760 
School liking - 14 years 1.21 (0.89-1.66) 0.211 
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Multivariable associations between protective factors assessed in childhood and 

sustained good mental health are shown in Table 3.3, and multivariable associations 

for protective factors assessed in adolescence are shown in Table 3.4. 

 

 

 

 

 

 

 

 

Table 3.3 Multivariable associations between child protective factors and sustained 
good mental health 

Protective Factors OR (95% CI) P-Value 
Peer relationships - 8 years 0.94 (0.85-1.03) 0.170 
SDQ Peer - 8 years 1.05 (0.90-1.22) 0.550 
SDQ Prosocial - 8 Years 1.05 (0.91-1.21) 0.510 
Sibling relationships - 6.75 years 1.02 (0.98-1.05) 0.312 
Mother's social support - 21 months 1.01 (0.95-1.07) 0.831 
Self-esteem - 8 years 1.02 (0.95-1.10) 0.633 
Female caregiver involvement - 8 years 1.02 (0.98-1.05) 0.338 
Male caregiver involvement - 8 years 1.01 (0.99-1.04) 0.405 
School attainment - 7.5 years 1.00 (0.75-1.32) 0.982 
School enjoyment - 8 years 1.03 (0.76-1.39) 0.836 

Data are imputed for the ADHD group, N = 1,195. The model controlled for sex, 

mother’s education, home ownership and parity. The model also included ADHD risk 

markers (genetic risk, additional neurodevelopmental problems, and ADHD symptom 

levels). 

 

Table 3.4 Multivariable associations between adolescent protective factors and 
sustained good mental health 

Protective Factors OR (95% CI) P-Value 
SDQ Peer - 13 years 1.01 (0.90-1.14) 0.900 
SDQ Prosocial - 13 Years 0.99 (0.86-1.14) 0.866 
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Self-esteem - 17.5 years 1.10 (1.05-1.15) <0.001 
Family relationships - 17.5 
years 1.07 (0.94-1.20) 0.297 
School enjoyment - 14 years 1.22 (0.85-1.73) 0.278 

 

Data are imputed for the ADHD group, N = 1,195. The model controlled for sex, 

mother’s education, home ownership and parity. The model also included ADHD risk 

markers (genetic risk, additional neurodevelopmental problems, and ADHD symptom 

levels). 

3.4.2.2. Continuous Mental Health Outcomes (25 years) 

Associations between the protective factors and continuous mental health outcomes 

(age 25 emotional problems, conduct problems, depression symptoms) are shown in 

Table 3.5. Peer relationship quality at eight and 13 years, male caregiver 

involvement at eight years and self-esteem at 17 years were each associated with 

lower emotional problems at 25 years. Only self-esteem at 17 was associated with 

lower depression at 25. Prosocial behaviours and peer relationships at eight and 13 

years were associated with lower conduct problems at age 25. Results for complete 

case analyses were comparable with the exception that self-esteem at 17 was not 

associated with lower depression at age 25 (see Table 3.6). 
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Table 3.5 Associations between protective factors and adult mental health in the high ADHD trait group 

 

Data are imputed for the ADHD group, so N is always 1,195. Regressions included confounders sex, mother’s education, home 

ownership and parity. 

 

 

 

 

Protective Factors Mental Health Outcomes 25 years, beta (SE); p-value 
  Emotional Problems Depression Symptoms Conduct Problems 
Friendship quality - 8 years 0.003 (0.055); 0.967 0.035 (0.128); 0.551 -0.079 (0.029); 0.137 
SDQ Peer - 8 years -0.115 (0.064); 0.027 -0.010 (0.144); 0.832 -0.174 (0.042); 0.003 
SDQ Peer - 13 years -0.167 (0.059); 0.002 -0.017 (0.146); 0.756 -0.161 (0.039); 0.006 
SDQ Prosocial - 8 Years -0.087 (0.067); 0.119 0.028 (0.155); 0.602 -0.126 (0.038); 0.018 
SDQ Prosocial - 13 Years -0.095 (0.064); 0.066 -0.007 (0.159); 0.900 -0.115 (0.042); 0.046 
Sibling relationships - 6.75 years -0.026 (0.017); 0.669 0.011 (0.042); 0.854 0.004 (0.010); 0.942 
Mother's Social Support - 21 months -0.070 (0.032); 0.206 -0.045 (0.081); 0.453 -0.094 (0.019); 0.091 
Self-esteem - 8 years -0.011 (0.043); 0.861 -0.046 (0.095); 0.434 0.000 (0.022); 0.997 
Self-esteem - 17.5 years -0.297 (0.022); <0.001 -0.128 (0.054); 0.050 -0.041 (0.013); 0.509 
Female caregiver Involvement - 8 years 0.035 (0.017); 0.512 -0.067 (0.045); 0.276 -0.002 (0.010); 0.964 
Male caregiver Involvement - 8 years -0.146 (0.012); 0.007 -0.077 (0.032); 0.191 -0.019 (0.008); 0.751 
Family relationships - 17.5 years -0.035 (0.064); 0.608 -0.046 (0.161); 0.531 -0.070 (0.037); 0.290 
School attainment - 7.5 years -0.042 (0.125); 0.474 0.080 (0.313); 0.209 0.035 (0.074); 0.557 
School liking - 8 years -0.061 (0.160); 0.289 -0.022 (0.401); 0.719 0.011 (0.098); 0.858 
School liking - 14 years -0.130 (0.214); 0.053 -0.048 (0.504); 0.478 -0.014 (0.126); 0.828 
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Table 3.6 Complete case associations between protective factors and mental health outcomes for those in the high-risk ADHD trait 
group 

Protective Factor Mental Health Outcomes 25 years, beta (SE); p-value 
  Emotional Problems Depression Symptoms  Conduct Problems 
Peer Relationships - 8 years -0.046 (0.055); 0.458 0.006 (0.13); 0.926 -0.064 (0.033); 0.324 
SDQ Peer - 8 years -0.126 (0.073); 0.03 -0.004 (0.177); 0.952 -0.178 (0.045); 0.004 
SDQ Peer - 13 years -0.224 (0.063); <0.001 -0.05 (0.159); 0.424 -0.183 (0.037); 0.003 
SDQ Prosocial - 8 Years -0.147 (0.073); 0.012 -0.001 (0.177); 0.989 -0.126 (0.045); 0.041 
SDQ Prosocial - 13 Years -0.127 (0.078); 0.034 -0.05 (0.192); 0.427 -0.095 (0.045); 0.132 
Sibling relationships - 6.75 years -0.038 (0.018); 0.509 -0.008 (0.043); 0.889 0.007 (0.011); 0.911 
Mother's Social Support - 21 months -0.112 (0.033); 0.059 -0.108 (0.081); 0.081 -0.091 (0.021); 0.145 
Self-esteem - 8 years 0.001 (0.042); 0.982 -0.039 (0.1); 0.557 0.01 (0.026); 0.884 
Self-esteem - 17.5 years -0.232 (0.024); 0.001 -0.077 (0.062); 0.293 -0.045 (0.016); 0.553 
Female caregiver Involvement - 8 years -0.019 (0.019); 0.757 -0.112 (0.045); 0.075 -0.006 (0.012); 0.919 
Male caregiver Involvement - 8 years -0.143 (0.015); 0.022 -0.084 (0.034); 0.197 0.027 (0.009); 0.683 
Family relationships - 17.5 years 0.017 (0.064); 0.809 0.027 (0.166); 0.711 -0.073 (0.041); 0.335 
School attainment - 7.5 years -0.03 (0.174); 0.707 0.096 (0.446); 0.264 0.066 (0.107); 0.447 
School liking - 8 years -0.104 (0.189); 0.099 -0.056 (0.455); 0.389 -0.011 (0.115); 0.865 
School liking - 14 years -0.122 (0.244); 0.064 -0.084 (0.601); 0.228 -0.052 (0.144); 0.46 

Each association includes those in the high-risk ADHD group that have data for both the mental health outcome and protective 

factor included, controlled for sex, mother’s education, home ownership and parity. (Ns range from 135 (school attainment and 

depressive symptoms) to 283 (mother’s social support and emotional or conduct problems).  
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3.4.3. Better than predicted mental health symptom scores (25 years) 

3.4.3.1. Residual scores - estimation models 

The residual symptom scores were calculated for individuals in the childhood high 

ADHD trait group using three multivariable regression models, one for each adult 

mental health outcome (emotional problems, conduct problems and depression 

symptoms). Models included ADHD symptom levels, presence of additional 

neurodevelopmental difficulties, and child ADHD genetic risk score (see Tables 3.7, 

3.8 and 3.9 for associations between these ADHD risk markers and each mental 

health outcome). Residual scores were reverse scored so that a positive residual 

score indicates a better-than-expected outcome, and a negative residual score 

indicates a worse-than-expected outcome. 

Table 3.7 Multivariable associations between markers of ADHD risk and emotional 
problems 

Measure Beta SE P-value 
IQ - 8 Years -0.006 0.539 0.931 
Social Cognition - 7 Years 0.117 0.376 0.076 
Reading - 7 Years 0.001 0.515 0.986 
Communication (Syntax) - 9 Years -0.043 0.474 0.511 
Communication (Pragmatics) - 9 Years 0.107 0.325 0.048 
Motor Disorder - 7 Years 0.008 0.605 0.895 
ADHD Symptoms - 7 Years 0.012 0.019 0.839 
ADHD Symptoms - 10 Years -0.064 0.020 0.312 
Child ADHD PRS Score 0.102 0.160 0.102 
R-Squared 0.060   
Adjusted R-Squared 0.053     
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Table 3.8 Multivariable associations between markers of ADHD risk and conduct 
problems 

Measure Beta SE P-value 
IQ - 8 Years 0.012 0.394 0.893 
Social Cognition - 7 Years 0.113 0.217 0.081 
Reading - 7 Years -0.035 0.323 0.620 
Communication (Syntax) - 9 Years 0.057 0.289 0.387 
Communication (Pragmatics) - 9 Years 0.120 0.219 0.052 
Motor Disorder - 7 Years -0.010 0.383 0.881 
ADHD Symptoms - 7 Years -0.014 0.012 0.820 
ADHD Symptoms - 10 Years 0.060 0.011 0.283 
Child ADHD PRS Score 0.052 0.087 0.366 
R-Squared 0.083   
Adjusted R-Squared 0.076     

 

Table 3.9 Multivariable associations between markers of ADHD risk and depressive 
symptoms 

Measure Beta SE P-value 
IQ - 8 Years -0.088 1.154 0.167 
Social Cognition - 7 Years 0.042 0.855 0.510 
Reading - 7 Years -0.037 1.176 0.574 
Communication (Syntax) - 9 Years -0.057 1.010 0.331 
Communication (Pragmatics) - 9 Years 0.107 0.807 0.062 
Motor Disorder - 7 Years 0.045 1.472 0.463 
ADHD Symptoms - 7 Years 0.005 0.044 0.937 
ADHD Symptoms - 10 Years -0.118 0.045 0.053 
Child ADHD PRS Score 0.161 0.368 0.010 
R-Squared 0.074   
Adjusted R-Squared 0.067     

 

3.4.3.2. Residual scores – association with child and adolescent 

protective factors 

As shown in Table 3.10, male caregiver involvement at eight years, peer 

relationships at 13 years and self-esteem at 17 years were associated with better-

than-expected levels of emotional difficulties after accounting for an individual’s 

background ADHD risk. Self-esteem at 17 years was also associated with better-

than-expected depression symptoms. None of the protective factors were associated 

with better-than-expected conduct problems. Multivariable models were then 
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conducted separately for childhood (Table 3.11) and adolescent protective factors, 

and the results were consistent with the univariable results (Table 3.12).  
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Table 3.10 Associations between protective factors and mental health residual scores in the high ADHD trait group 

Protective Factor Mental Health Residuals 25 years, beta (SE); p-value 
  Emotional Problems Depression Symptoms  Conduct Problems 
Peer Relationships - 8 years -0.013 (0.021); 0.827 -0.033 (0.021); 0.583 0.062 (0.019); 0.246 
SDQ Peer - 8 years 0.061 (0.023); 0.198 0.010 (0.022); 0.833 0.077 (0.024); 0.130 
SDQ Peer - 13 years 0.129 (0.022); 0.011 0.022 (0.022); 0.678 0.074 (0.022); 0.145 
SDQ Prosocial - 8 Years 0.044 (0.023); 0.385 -0.030 (0.024); 0.561 0.052 (0.024); 0.307 
SDQ Prosocial - 13 Years 0.049 (0.024); 0.331 -0.005 (0.025); 0.920 0.046 (0.027); 0.421 
Sibling relationships - 6.75 years 0.025 (0.007); 0.674 -0.005 (0.007); 0.936 -0.020 (0.007); 0.732 
Mother's Social Support - 21 months 0.055 (0.012); 0.325 0.036 (0.014); 0.557 0.074 (0.013); 0.192 
Self-esteem - 8 years 0.007 (0.017); 0.917 0.049 (0.016); 0.407 -0.016 (0.014); 0.768 
Self-esteem - 17.5 years 0.297 (0.009); <0.001 0.145 (0.009); 0.029 0.022 (0.009); 0.725 
Female caregiver Involvement - 8 years -0.040 (0.007); 0.460 0.062 (0.008); 0.319 -0.005 (0.007); 0.920 
Male caregiver Involvement - 8 years 0.136 (0.005); 0.011 0.078 (0.005); 0.185 -0.008 (0.005); 0.899 
Family relationships - 17.5 years 0.032 (0.024); 0.636 0.039 (0.026); 0.588 0.059 (0.025); 0.386 
School attainment - 7.5 years 0.041 (0.045); 0.469 -0.027 (0.048); 0.655 -0.078 (0.049); 0.200 
School liking - 8 years 0.057 (0.063); 0.333 0.023 (0.067); 0.713 -0.016 (0.066); 0.811 
School liking - 14 years 0.127 (0.081); 0.060 0.041 (0.083); 0.548 0.016 (0.084); 0.813 

  

Data are imputed for the ADHD group, so N is always 1,195. Regressions included confounders sex, mother’s education, home 

ownership and parity. 
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Table 3.11 Multivariable associations between child protective factors and better than predicted mental health 

Protective Factors Mental Health Residuals 25 years, beta (SE); p-value 
  Emotional Problems Depressive Symptoms Conduct Problems 
Peer relationships - 8 years -0.041 (0.022); 0.523 -0.054 (0.023); 0.408 0.058 (0.02); 0.308 
SDQ Peer - 8 years 0.046 (0.026); 0.396 0.02 (0.025); 0.712 0.068 (0.026); 0.219 
SDQ Prosocial - 8 Years 0.009 (0.024); 0.865 -0.062 (0.027); 0.283 0.029 (0.025); 0.587 
Sibling relationships - 6.75 years -0.007 (0.007); 0.912 -0.02 (0.007); 0.762 -0.025 (0.007); 0.673 
Mother's social support - 21 months 0.038 (0.013); 0.518 0.026 (0.014); 0.685 0.072 (0.013); 0.218 
Self-esteem - 8 years 0.003 (0.018); 0.966 0.05 (0.017); 0.431 -0.026 (0.015); 0.649 
Female caregiver involvement - 8 years -0.07 (0.007); 0.198 0.05 (0.008); 0.444 -0.013 (0.007); 0.821 
Male caregiver involvement - 8 years 0.144 (0.005); 0.011 0.083 (0.005); 0.177 -0.02 (0.006); 0.748 
School attainment - 7.5 years 0.045 (0.047); 0.441 -0.016 (0.05); 0.805 -0.09 (0.05); 0.149 
School enjoyment - 8 years 0.045 (0.064); 0.45 0.014 (0.069); 0.823 -0.036 (0.069); 0.582 

Data are imputed for the ADHD group, so N is always 1,195. Regressions included confounders sex, mother’s education, home 

ownership and parity. 
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Table 3.12 Multivariable associations between adolescent protective factors and better than predicted mental health 

Protective Factors Mental Health Residuals 25 years, beta (SE); p-value 
  Emotional Problems Depressive Symptoms Conduct Problems 
SDQ Peer - 13 years 0.107 (0.023); 0.047 0.013 (0.024); 0.812 0.063 (0.024); 0.245 
SDQ Prosocial - 13 Years -0.014 (0.026); 0.807 -0.037 (0.027); 0.508 0.012 (0.03); 0.847 
Self-esteem - 17.5 years 0.301 (0.009); <0.001 0.15 (0.01); 0.038 0.004 (0.009); 0.955 
Family relationships - 17.5 years -0.05 (0.024); 0.467 0.01 (0.028); 0.902 0.059 (0.026); 0.422 
School enjoyment - 14 years 0.111 (0.08); 0.092 0.037 (0.081); 0.576 0.015 (0.086); 0.825 

Data are imputed for the ADHD group, so N is always 1,195. Regressions included confounders sex, mother’s education, home 

ownership and parity. 
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3.5. Discussion 

Our findings show that many of those with ADHD in childhood showed some 

difficulty with their mental health in young adulthood. However, around 12% of 

children with ADHD problems showed sustained good mental health between 18 

and 25. Self-esteem, family relationship quality and peer relationships all 

demonstrated long-lasting associations with better mental health in young 

adulthood. Overall, protective factors in adolescence appeared to show more 

robust associations than did childhood factors. Identified protective factors were 

associated with better-than-expected emotional and depressive symptoms using a 

residual scores method indicating that these protective factors are not simply 

markers of variation in ADHD risk.  

These findings highlight several novel protective factors in childhood and 

adolescence which are associated with mental health resilience in early adulthood 

and are not markers of variation in childhood ADHD risk. These findings advance 

our understanding by directly accounting for variation in the difficulty of childhood 

ADHD and by examining protective effects across individual, family and social 

domains which have rarely been examined together in previous research in this 

high-risk group.  

Similar to previous research, self-esteem in adolescence emerged as a strong 

predictor of mental health resilience. This is in line with Schei et al., (2018) who 

indicated that better self-esteem predicted lower levels of depression and anxiety 

in a smaller clinical sample of children with ADHD. The current findings are 

generalisable to individuals with high ADHD traits in the general population.  

The current study found strong associations between better adolescent peer 

relationships and emotional mental health resilience, but an association was not 

found with depressive symptoms. These findings are partially in line with previous 

research which has suggested that the relationship between childhood ADHD and 

increased risk of later depression (at age 17 years) is in part mediated by peer 

relationships and decreased friendship quality (Powell et al., (2020); Powell et al, 

2021). Differences in findings with respect to depression resilience may reflect the 

larger gap between assessments in our study compared with previous research. 
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However, all three studies suggest that improving peer relationships for individuals 

with ADHD may help to improve later depressive or emotional symptoms. 

The current research found associations between male caregiver involvement in 

childhood and adult emotional resilience and between family relationship quality in 

adolescence and sustained good mental health. Similarly, in the broader mental 

health resilience literature Collishaw et al., (2016) and Mahedy et al., (2018) found 

that parental positive expressed emotion and support from co-parents predicted 

sustained good mental health in a high-risk sample of youth with parents with 

recurrent depression. Recently, Meinzer et al., (2021) found that males with 

elevated ADHD symptoms were more likely to report worsening relationship 

quality with their mothers throughout adolescence and this mediated the 

relationship between ADHD and depressive symptoms. This indicates that for 

high-risk youth, including those with high ADHD symptoms, having two involved 

parent figures may be important, and that interventions focussing on improving 

parent-child relationships may help to improve later mental health. 

The current study did not find robust associations between school-based factors 

and mental health resilience. This was surprising because past research has 

indicated that school life and school transitions are important for adolescent 

mental health and can be especially difficult for those with ADHD (Ford, 2020; 

Richardson et al., 2015). The lack of associations may be because any protective 

influences of better school experiences are limited to the school years. It is also 

important to note that our study did not include measures of the school 

environment, and measures of school enjoyment used in the current study were 

based on single self-report items. Further research with higher quality measures is 

needed. 

There are several important implications. First, levels of mental health problems in 

young adulthood were high, despite identifying a group with ADHD symptoms 

using a general population sample. Secondly, the current study identified 

protective factors across childhood and adolescence that demonstrated long-

lasting associations with better adult mental health. The identification of these 

factors suggests further research could inform the development of interventions to 

improve self-esteem, peer and family relationships. Both interpersonal group 

therapy and CBT have been found to improve levels of self-esteem among adults 
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with ADHD (Bramham et al., 2009; Shaikh, 2018). Further evidence of 

effectiveness in adolescents with ADHD would be valuable. Limited research has 

indicated that classroom-based interventions which focus on encouraging the peer 

group to be socially inclusive of children with ADHD may improve peer 

relationships (Mikami et al., 2013). Finally, promising results have also been found 

among adolescents with a parent-assisted friendship-building program (Gardner et 

al., 2019), but long-term benefits for mental health are unknown. 

This study used longitudinal data within a cohort study which included repeated 

measures from well validated assessments of childhood ADHD and adult mental 

health, alongside rich data on potential resilience factors. However, there are also 

limitations. Firstly, despite being a carefully designed longitudinal study we cannot 

claim to have identified causal relationships due to the possible impacts of 

unmeasured confounders or reverse causation. Additionally, the results from the 

multivariable models should be interpreted with caution since some of the 

protective factors could be on the causal pathway between other protective factors 

and mental health resilience. Secondly, the results may have been affected by the 

quality of protective factor measures and changes across time of the choice of 

measures. Thirdly, we have only used self-reported measures of mental health in 

early adulthood and some evidence suggests that individuals with ADHD under-

report mental health symptoms compared to their parents, which is the opposite of 

what is seen in the general population (Fraser et al., 2018). Additionally, the 

ALSPAC cohort has experienced drop out of participants across time, which can 

introduce bias and result in conservative estimates of levels of difficulty. However, 

we used multiple imputation to attempt to address any bias due to missing data. 

Lastly, the high-risk ADHD trait group was selected from a population sample, 

therefore the generalisability of findings to children with ADHD in clinical settings is 

unclear. 

Overall, even though mental health problems are common among those who 

experience ADHD, they are not a certainty. A minority of young people who 

experienced high ADHD traits in childhood showed sustained good mental health. 

This research identified protective factors that are associated with better mental 

health in early adulthood. These findings could now be taken forward through 
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further research into how they could be applied to the development of early 

preventative interventions. 
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4. Chapter 4: Young adult protective factors in mental health resilience 

among individuals with high childhood ADHD symptoms 

 

4.1. Chapter Summary 

Individuals who experience childhood ADHD are more vulnerable to mental health 

problems in young adulthood. Therefore, identifying factors which protect against 

later mental health problems may promote more positive outcomes for this high-

risk group. Chapter 3 highlighted that there are several protective factors across 

childhood and adolescence that showed long-lasting associations with mental 

health resilience in young adulthood. The following chapter builds on these 

findings by investigating whether continued ADHD symptoms into adulthood are 

associated with poor mental health outcomes, and whether there are protective 

factors occurring during young adulthood that promote mental health resilience. 

The specific aims of this chapter included to firstly clarify whether, within the same 

high-risk ADHD trait group, there is an association between current ADHD 

symptoms and mental health problems at age 25. Next, we aimed to understand 

whether current ADHD symptoms add to the effect of the childhood ADHD 

markers on mental health at age 25. The final aim was to identify protective factors 

occurring across young adulthood that were associated with better mental health 

outcomes at age 25 years. The results from this chapter show that current ADHD 

symptoms at age 25 were strongly associated with poor emotional, conduct and 

depressive outcomes, and that current ADHD symptoms influenced mental health 

outcomes adding to the effect of childhood ADHD risk markers. Practical and 

emotional social support in adulthood were robustly associated with mental health 

resilience across all mental health outcomes. Overall, findings highlight the 

importance of continued support into young adulthood for those who experience 

ADHD symptoms into young adulthood. and could be a target for interventions 

aiming to improve mental health resilience for young adults. 
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4.2. Introduction 

ADHD is a childhood-onset neurodevelopmental condition (American Psychiatric 

Association, 2013) which often leads to individuals being more vulnerable to 

additional mental health problems (Chronis-Tuscano et al., 2010; Meinzer et al., 

2016; Patros et al., 2013). See Chapter 1 for full details. Despite this vulnerability 

there is heterogeneity in the mental health outcomes for individuals with ADHD 

(Dvorsky & Langberg, 2016). In the previous chapter (Chapter 3) several novel 

protective factors were identified across childhood and adolescence. Specifically, 

family relationships, peer relationships, and self-esteem were found to promote 

young adult mental health resilience in those with childhood ADHD. The current 

study aims to build on these findings by attempting to identify potential protective 

factors occurring in young adulthood that may also prove to be promotive of young 

adult mental health resilience. 

An important consideration in testing adult protective factors is that there are also 

differences in the level and persistence of ADHD symptoms that individuals 

experience, including once they reach adulthood. Rates of ADHD diagnosis 

persistence vary across studies due to differences in definitions and methodology 

but a meta-analysis of children with ADHD showed that around 15% will continue 

to meet criteria for ADHD in adulthood (Faraone & Biederman, 2005) and 

persistence of ADHD symptoms, especially inattention, is high (Langley et al., 

2010). Resilience based research which examines the variation seen in mental 

health outcomes in young adulthood, whilst accounting for differences in young 

adult ADHD symptom levels would be a valuable approach to identifying potential 

protective factors which contribute to positive outcomes. This is because this 

approach will allow for the current study to examine whether protective factors 

explain variation in mental health over and above ADHD symptom persistence. 

This will add to current literature since few, if any, studies have investigated the 

impact of continuing to experience ADHD symptoms into adulthood on mental 

health resilience at the same time as identifying potential adult protective factors 

across individual, social, and family domains. 

Previous literature has indicated that there is a relationship between persistent 

ADHD and mental health problems in adulthood. Agnew-Blais et al., (2018) found 

that those with remitted ADHD did not have poorer mental health at age 18 
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compared to those who had never had ADHD, except for conduct disorder. Those 

with persistent or late-onset ADHD showed greater depression, anxiety, conduct 

disorder and suicide or self-harm than those without ADHD, and both groups 

appeared to be equally impaired. Overall, results suggested that children with 

ADHD are not destined to experience negative outcomes across all domains in 

young adulthood. However, those with ADHD at 18 experienced poorer outcomes, 

including mental health, substance misuse and poor psychosocial outcomes, than 

those whose ADHD symptoms remitted. 

In a similar but cross-sectional study, Oddo et al., (2018) investigated resilience to 

depression in adults with ADHD. They identified a group of participants who did 

not have current depression symptoms and also did not have a history of 

depression. Findings indicated that those with a greater ADHD treatment history 

and who had better cognitive coping strategies were less likely to experience 

depression. It could be that persistence of ADHD is driving associations with adult 

mental health problems, however, since there is some variation in outcomes this 

indicates that factors other than ADHD persistence may also play a role.  

Two questions require clarification. The first is whether the relationship between 

adult ADHD symptoms and mental health is driven by adult ADHD or if other 

earlier ADHD-related risk plays a continued role. The second is whether, adult 

protective factors promote mental health resilience in young adults over and 

above any effect of ADHD persistence. Many children with ADHD continue to 

experience symptoms of ADHD as they grow up which are associated with poorer 

mental health outcomes, but it is plausible that continued psychosocial support 

and other protective influences will also be important.  

The transition to adulthood can be challenging for young people with ADHD, 

although it can also bring new opportunities. There is, however, evidence that 

developmental ‘turning points’ can lead to changes in outcomes as demonstrated 

previously in studies of children with conduct disorder and antisocial behaviour 

(Laub & Sampson, 1993; Quinton et al., 1993; Sampson & Laub, 2005). The 

importance of supportive social contexts into adulthood and the need for 

appropriate services for adults with neurodevelopmental conditions has also been 

highlighted (Maughan & Collishaw, 2015). Therefore, the current research chapter 

aims to test associations between potential individual, family, and social young 
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adult protective factors and mental health outcomes during a key transition period, 

young adulthood. The next section outlines the hypothesised protective factors 

tested in the current study, how these factors are associated with mental health or 

ADHD and if there is any research that has already tested them as protective 

factors in ADHD. 

As individuals move into young adulthood they are more in control of their own 

educational and occupational choices, which can be empowering for some. 

However, those with ADHD often have poor educational outcomes (Costello & 

Maughan, 2015). This can lead to occupational related difficulties. Barkley et al., 

(2006) indicated that individuals with hyperactivity had difficulty maintaining 

employment and lower job performance in early adulthood than matched controls. 

Additionally, a review by Gordon & Fabiano, (2019) indicated that those with a 

history of ADHD experience more educational impairment and consequently also 

experienced lower occupational attainment, higher job instability, and showed 

impaired job performance. In turn this also appeared to lead to financial 

challenges. However, poor educational and occupational outcomes are not 

inevitable and progression into employment can promote resilience, for example, 

for children with conduct disorder  (Laub & Sampson, 2001). However, it is not yet 

clear whether there is a protective effect of education and employment on young 

adult mental health resilience among those with ADHD, and whether ADHD 

symptoms in young adulthood may negate any protective effect. 

Peer relationships often change during young adulthood, and positive peer 

relationships are important for mental health. However, many individuals who have 

ADHD continue to experience difficulties within peer relationships into adulthood. 

Barkley et al., (2006) found those who were hyperactive in childhood had fewer 

close friends, and parents reported that they had more social problems than 

controls in young adulthood. Evidence has also suggested that young adults with 

more severe ADHD symptoms felt less able to provide emotional support and 

manage interpersonal conflict (Mckee, 2017). However, Khalis et al., (2018) found 

that positive relationships with new peers at university was predictive of good 

adjustment among emerging adults moving away to university for the first time. 

This suggests that peer relationships remain challenging in young adulthood for 
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those with ADHD, however, if positive relationships can be formed then this may 

be protective. 

Romantic relationships take on greater importance and are critical to quality of life 

in emerging adulthood.  Whilst those with ADHD can struggle more than others to 

build and maintain healthy romantic relationships (Bruner et al., 2015; Wymbs et 

al., 2021), for many this could also be an important new form of support as they 

become adults.  There is little research that has tested whether the presence and 

quality of romantic relationships acts as protective factor for young adults with 

ADHD. 

Most previous research has considered social support among children and 

adolescence with ADHD, with only very limited research investigating support for 

adults with ADHD. Mastoras et al., (2018) found that perceived social support 

influenced emotional well-being over time in children with ADHD, but also that as a 

group they received lower levels of support than other children. A meta-analysis 

also found a positive association between social support and well-being which 

increased with age in a general sample of children and adolescents (Chu et al., 

2010). Evidence from adult samples is more limited, but recently 

Karawekpanyawong et al., (2021) highlighted the importance of perceived social 

support, and especially family support for medical students experiencing ADHD 

symptoms. This sample, however, is not necessarily generalisable to other ADHD 

young adult populations. It does appear that social support would be a valuable 

target for research attempting to identify possible protective factors in young 

adulthood that promote mental health resilience, especially given the lack of 

current research that has investigated social support among adults with ADHD. 

ADHD has been found to elevate individuals’ risk of substance use disorders 

(Erskine et al., 2016; Mannuzza et al., 1993; Molina & Pelham, 2003). Specifically 

in young adulthood, Mochrie et al., (2018) found that university-aged students with 

ADHD were more likely than controls to report frequent alcohol use, binge 

drinking, regular marijuana use and to have used other drugs in the last year. 

Those in the ADHD group also showed higher levels of depressive symptoms. It 

has also been found that individuals, with and without ADHD, who have problems 

with substance abuse and binge drinking may show higher levels of antisocial 

behaviour (Hussong et al., 2004) and depression (Wang et al., 2019). There are 
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links between experiencing ADHD and problematic drug and alcohol use which in 

turn is associated with poorer mental health outcomes. Therefore, if individuals 

with ADHD can avoid problematic substance use this may be associated with 

mental health resilience. 

Overall, the transition to adulthood is a critically important life phase for people 

with ADHD – one that brings challenges but also new opportunity. There is limited 

evidence that has considered potential protective factors occurring during young 

adulthood that may promote mental health resilience. In testing the role of 

protective factors, there is also a need to take into account the role of young adult 

ADHD symptoms as well as markers of childhood ADHD risk.  

The current study will consider associations between ADHD persistence, young 

adult protective factors and mental health symptoms at age 25. Few studies have 

examined the impact of ADHD persistence on mental health beyond the age of 18 

years.  Previous literature, to the best of my knowledge, has also not examined 

associations between young adult protective factors and mental health resilience, 

whilst accounting for current ADHD symptoms and childhood markers of ADHD 

risk. This approach ensures that any protective factors identified as having 

associations with better-than-expected mental health outcomes are not driven by 

either childhood ADHD risk or adult symptoms of ADHD. Given many individuals 

experience ADHD as a lifelong disorder it is highly valuable to identify protective 

factors occurring in young adulthood as a next step from identifying factors across 

childhood and adolescence (Chapter 3).  

The specific aims of the current study are to test whether there is an association 

between current ADHD symptoms and mental health problems at age 25 years 

within a high-risk ADHD trait group. Secondly, the chapter tests whether the 

association between current ADHD symptoms and mental health problems at age 

25 is explained by childhood ADHD risk markers. Finally, the chapter will examine 

whether hypothesised protective factors in young adulthood are associated with 

better-than-expected mental health outcomes at age 25, accounting for 

background ADHD risk and when accounting for ADHD persistence. 

 

4.3. Methods 
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4.3.1. Sample 

Data were from the Avon Longitudinal Study of Parents and Children (ALSPAC). 

Further detail on the sample is given in Chapter 2. 

4.3.2. High ADHD Trait Group 

To identify children with high childhood ADHD traits, those scoring in the highest 

10% on the DAWBA ADHD symptom score at age 7 or 10 were identified (N = 

1,195; 67% Male; 14.46% of those with childhood data). Full details are given in 

Chapter 2.  

4.3.3. Childhood Markers of ADHD Risk 

ADHD symptom levels, co-occurring neurodevelopmental problems and ADHD 

genetic risk were included to account for heterogeneity among individuals within 

the high ADHD trait group. These markers were used to calculate adult mental 

health residual outcome scores to ensure that any associations with protective 

factors do not reflect measured heterogeneity in ADHD risk. Full details of the 

measures included are in chapter two.  

4.3.4. Adult Mental Health Outcomes 

Emotional and conduct problems were assessed at age 25 years using the self-

reported Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997).   

Depression symptoms were assessed at age 25 using the Short Moods and 

Feelings Questionnaire (sMFQ) (Angold et al., 1996).   

Full details are available in chapter two.  

4.3.5. Current ADHD symptoms 

ADHD symptoms were also assessed in adulthood using a parent rated DAWBA 

measure of ADHD at age 25. Like the previous childhood ADHD DAWBA 

measures, the continuous symptom scores were used which range from 0 to 36 

(for more information see above section 4.3.2 on ADHD trait group). This measure 

of ADHD symptoms at age 25 was selected to maintain consistency with the 

measures used in childhood to identify the high-risk ADHD trait group. The 

DAWBA has also been used in other research to measure ADHD in adulthood 

(Riglin et al., 2022). 
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4.3.6. Predictors of Resilience  

4.3.6.1. In Education, Employment, and Training 

Whether an individual was in some form of education, employment, or training was 

assessed at 23 years. Any individual within our sample who answered ‘yes’ to 

being in full time paid work, part time paid work, doing an apprenticeship, in full-

time education, or self-employed have been included as ‘1 – In education, 

employment, or training’ within a dichotomous variable. Those who did not 

respond ‘yes’ to any of the above categories have been coded as ‘0 – Not in 

education, employment, or training’. This is similar to the method used in (López-

López et al., 2020) and reflects a definition used by the Office for National 

Statistics to classify individuals as ‘NEET' but has been reversed to be positive. 

4.3.6.2. Education – A-Levels 

Participants at age 21 were asked whether they had achieved A-levels, or 

equivalent qualifications, up to that point. In the UK A-levels are typically sat 

around the age of 18 and serve to provide entry to higher education, data from the 

age 21 questionnaire was utilised as earlier questionnaires asking about A-level 

standard education were asked at a timepoint when not all participants would 

have yet had the opportunity to gain these qualifications. This is a dichotomous 

variable in which individuals are coded as ‘1 - Yes’ or ‘0 - No’. 

4.3.6.3. Absence of cannabis use 

At age 24 the CAST (Cannabis Abuse Screening Test) measure of cannabis use 

(Legleye et al., 2007) was used to assess for problematic cannabis use among the 

ALSPAC sample. In this study two items have been used separately. The first item 

asks whether an individual has ever tried cannabis and was coded as ‘1’ No and 

‘0’ Yes. 

The second item asked how frequently an individual uses cannabis, in this case 

we have recoded the item dichotomously so that those who use cannabis less 

than weekly are coded as ‘1’ and those who use cannabis weekly, or more 

frequently, are coded as ‘0’.  

4.3.6.4. Low risk alcohol use 

In an interview at age 24, alcohol consumption was measured using the AUDIT-C 

(Fujii et al., 2016). This measure was used to derive an overall score for each 
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participant which ranged from 0-12. A score of 8 or above indicates higher risk of 

alcohol-related disorders (Khadjesari et al., 2017). Therefore, in the current study 

a dichotomous variable was derived to reflect this cut-off with those scoring 8 or 

over scoring ‘0’ for high alcohol use risk, and those scoring 7 or below as ‘1’ low 

alcohol risk.  

4.3.6.5. Positive romantic relationship 

Relationship quality was assessed at age 25 in ALSPAC using the relationship 

assessment scale (Funk & Rogge, 2007; Hendrick, 1988). Respondents first 

reported whether or not they had a romantic partner. For those who did, five 

positive items from the questionnaire were used which were coded in a 0-4 scale 

and were used to create a positive relationship score (range 0-20). Items included 

‘Does your partner meet your needs?’ and ‘Is your relationship good compared to 

most?’. A median split, across the whole ALSPAC sample of individuals who were 

currently in relationships, was used to distinguish more positive (18 or above) or 

less positive (17 or below) relationships. Those without a partner were also scored 

‘0’. 

4.3.6.6. Peer relationships and Prosocial Traits 

The parent-rated SDQ was used to examine peer relationships and prosocial traits 

at age 25 (Goodman, 1997). The SDQ peer and prosocial subscales each include 

five items coded zero “not true”, one “somewhat true”, and two “certainly true” 

(subscale-scores range: 0-10). The SDQ is well validated for use in children and 

young people, and recent research suggests its applicability in young adults (NHS, 

2020; Riglin, Shameem, et al., 2021). The peer relationships scale was reverse 

coded so that a higher score indicates better peer relationships. For more 

information on the SDQ see the above section (4.3.4) on emotional and conduct 

problems. 

4.3.6.7. Practical and Emotional Support 

At age 25 the NIH toolbox measures of social support have been used 

(Cyranowski et al., 2013; Salsman et al., 2013). This measure included 16 items 

scored 0-4 from ‘never’ to ‘always’ with each item asking the frequency an 

individual reported specific kinds of support including ‘I have someone I trust to 

talk with about my problems’ and ‘I have someone to take me to the doctor if 
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needed’. These 16 items were used to measure emotional and practical support, 

with 8 items each. Scores for each of the two support measure ranged 0-32.  

4.3.7. Potential Confounders 

Sex and socio-economic status (mother’s education, parity and home ownership) 

were considered confounders given associations with both protective factors and 

mental health outcomes (Dvorsky & Langberg, 2016; Gilman et al., 2002). 

4.3.8. Statistical Analyses 

 All analyses were undertaken within the high ADHD trait group (N = 1,195). This 

included individuals with scores in the top 10% for childhood ADHD symptoms at 

ages seven or 10 years (see Chapter 2). 

 Analyses first tested associations between mental health outcomes and ADHD 

symptoms at age 25 to understand the relationship between ongoing adult ADHD 

symptoms and mental health in young adulthood. 

Then to examine better-than-expected mental health outcomes I derived residual 

scores models using the methods described in Chapter 3. 

Firstly, I tested for associations between ADHD symptoms at 25 years and mental 

health residual scores to consider whether current ADHD was associated with 

resilience after accounting for the effect of the childhood ADHD risk markers.  

I then examined associations between each of the hypothesised young adulthood 

protective factors and each of the mental health residual scores (emotional 

problems, conduct problems and depression symptoms. I did this both with and 

without accounting for ADHD symptoms at age 25 to establish whether each 

protective factor was associated with mental health resilience beyond current adult 

ADHD symptoms. Potential confounders were also accounted for in these models. 

4.3.9. Multiple Imputation 

To help reduce bias arising from missing data I used multiple imputation by 

chained equations to impute data on protective factors, outcomes, markers of 

ADHD risk and confounders within the high ADHD trait group (N = 1,195). I used 

10 cycles of regression-switching and generated 100 imputed datasets using the -

mi ice- command in Stata version 17 (StataCorp, 2021). Monte Carlo errors were 

examined to ensure that 100 datasets were sufficient. All variables used in the 
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analysis were included in the imputation models alongside additional auxiliary 

variables.  

4.4. Results 

Descriptive statistics for the high ADHD trait group are shown in Table 4.1. 

Percentages represent those who have experienced that protective factor, for 

example, 80.40% are in education, employment or training. 

Table 4.1 Descriptive statistics for Young Adult Protective Factors in the ADHD 
Group (N =1,195) 

Protective Factor % of those in ADHD group (N = 1, 195) 
In Education, Employment or 
Training 80.40% 
A-Level Education 53.50% 
Positive Romantic Relationship 27.30% 
Never used Cannabis 37.00% 
No Frequent Cannabis Use 81.30% 
Low-Risk Alcohol Use 60.80% 

 M (SE) 
Peer Relationships 8.02 (2.01) 
Prosocial Traits 7.55 (2.34) 
Practical Support 24.84 (7.52) 
Emotional Support 24.59 (8.23) 

 

4.4.1. ADHD and Mental Health at age 25 

Within the high-risk ADHD trait group (N = 1,195) linear regressions examined 

associations between ADHD symptoms at age 25 and mental health outcomes at 

age 25. Emotional and conduct problems and depressive symptoms all showed 

strong associations with ADHD symptom levels at age 25 (see Table 4.2).  

Table 4.2 Associations between ADHD symptoms and Mental Health Outcomes at 
age 25 

ADHD at 25 Years Beta SE P>t 

    
Emotional Problems 0.176 0.020 0.007 

    
Conduct Problems 0.257 0.014 0.001 

    
Depressive Symptoms 0.207 0.051 0.003 
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4.4.2. Better than predicted mental health symptom scores (25 years) 

4.4.2.1. Residual Scores – estimation models 

The residual scores were calculated using three multivariable regression models, 

one for each mental health outcome (emotional problems, conduct problems, and 

depressive symptoms), using the same methods as described in Chapters 2 and 

3. The models for the imputed sample used in the current chapter are presented 

below (See tables 4.3, 4.4 and 4.5). 

Table 4.3 Multivariable associations between markers of ADHD risk and emotional 
problems at 25 years 

Emotional Problems Beta SE P-value 

    
IQ - 8 Years -0.083 0.537 0.230 
Social Cognition - 7 Years 0.087 0.375 0.187 
Reading - 7 Years 0.069 0.571 0.372 
Communication (Syntax) - 9 Years -0.084 0.443 0.168 
Communication (Pragmatics) - 9 Years 0.133 0.365 0.030 
Motor Disorder - 7 Years -0.005 0.661 0.937 
ADHD Symptoms - 7 Years -0.003 0.021 0.968 
ADHD Symptoms - 10 Years -0.074 0.018 0.182 
Child ADHD PRS Score 0.106 0.144 0.061 

    
R-square 0.067     
Adj R-square 0.060     
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Table 4.4 Multivariable associations between markers of ADHD risk and conduct 
problems at 25 years 

Conduct Problems Beta SE P-value 

    
IQ - 8 Years 0.063 0.399 0.452 
Social Cognition - 7 Years 0.057 0.231 0.384 
Reading - 7 Years -0.033 0.366 0.687 
Communication (Syntax) - 9 Years 0.034 0.342 0.659 
Communication (Pragmatics) - 9 Years 0.135 0.251 0.048 
Motor Disorder - 7 Years -0.063 0.354 0.295 
ADHD Symptoms - 7 Years 0.010 0.013 0.877 
ADHD Symptoms - 10 Years 0.052 0.012 0.377 
Child ADHD PRS Score 0.028 0.094 0.639 

    
R-square 0.076     
Adj R-square 0.069     

 

Table 4.5 Multivariable associations between markers of ADHD risk and 
depressive Symptoms at 25 years 

Depressive Symptoms Beta SE P-value 

    
IQ - 8 Years -0.120 1.217 0.065 
Social Cognition - 7 Years -0.007 0.861 0.915 
Reading - 7 Years -0.019 1.260 0.795 
Communication (Syntax) - 9 Years -0.068 1.063 0.257 
Communication (Pragmatics) - 9 Years 0.097 0.877 0.107 
Motor Disorder - 7 Years 0.077 1.692 0.290 
ADHD Symptoms - 7 Years 0.018 0.050 0.772 
ADHD Symptoms - 10 Years -0.107 0.047 0.082 
Child ADHD PRS Score 0.139 0.324 0.008 

    
R-square 0.075     
Adj R-square 0.068     

 

4.4.2.2. Residual scores – association with young adult current 

ADHD symptoms 

Table 4.6 shows associations between the mental health residual scores and 

ADHD symptoms at age 25. There were substantial associations between all three 

mental health residual scores and current levels of ADHD. The strongest 

association was shown between the sMFQ residual score (depressive symptoms) 
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and ADHD at 25. Lower ADHD symptoms were associated with greater mental 

health resilience (I.e., better-than-expected mental health as indexed by the 

residual scores). 

Table 4.6 Associations between Mental Health Resilience and ADHD at age 25 

Emotional Problems  Beta SE P>t 

    
ADHD at 25 Years -0.161 0.007 0.007 

    
Depression Symptoms Beta SE P>t 

    
ADHD at 25 Years -0.258 0.007 <0.001 

    
Conduct Problems Beta SE P>t 

    
ADHD at 25 Years -0.166 0.008 0.014 

 

4.4.2.3. Emotional Problems Protective Factors 

The first set of regression models examining associations between the residual 

scores and young adult protective factors included the emotional problems 

residual score as the outcome, and each specific protective factor in turn, together 

with sex and SES as confounders. These models were run twice firstly, without 

accounting for ADHD at 25 and secondly, including ADHD symptoms at 25 as a 

covariate. 

As shown in Table 4.7, better quality adult peer relationships, practical support 

and emotional support were all strongly associated with greater resilience to 

emotional problems at age 25. Table 4.7 also shows that the same protective 

factors remained important when current ADHD symptoms at 25 are accounted for 

with little or no attenuation in effect size. This indicates that associations between 

peer problems, practical support and emotional support with emotional problems 

resilience were not explained by current ADHD symptoms at 25. 
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Table 4.7 Associations between Emotional Problems Residual Scores and Protective Factors, with and without accounting for adult 
ADHD symptoms 

Emotional Problems (Residual Score) 

Not Accounting for 
Adult ADHD beta (SE); 

p-value 

Accounting for Adult 
ADHD beta (SE); p-

value 
In Education, Employment or Training 0.088 (0.185); 0.229 0.042 (0.204); 0.598 
A-Level Education 0.098 (0.151); 0.193 0.065 (0.157); 0.406 
Positive Romantic Relationship 0.018 (0.112); 0.713 -0.004 (0.112); 0.946 
Never used Cannabis -0.003 (0.125); 0.959 0.004 (0.123); 0.947 
No Frequent Cannabis Use 0.028 (0.185); 0.697 0.016 (0.183); 0.814 
Low-Risk Alcohol Use -0.085 (0.129); 0.179 -0.091 (0.128); 0.149 
Peer Relationships 0.197 (0.027); <0.001 0.155 (0.035); 0.03 
Prosocial Traits 0.038 (0.028); 0.568 -0.04 (0.031); 0.587 
Practical Support 0.228 (0.007); <0.001 0.206 (0.007); <0.001 
Emotional Support 0.175 (0.006); <0.001 0.18 (0.006); <0.001 

 

Data are imputed for the ADHD group, so N is always 1,195. Regressions included confounders sex, mother’s education, home 

ownership and parity. 
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4.4.3. Depressive Symptoms Protective Factors 

Next, analyses examined associations between protective factors and depressive 

symptoms resilience (depression residual scores indexing better-than-predicted 

symptoms at 25). Again, two sets of models were run: firstly without, and then 

accounting for ADHD symptoms at 25 years. Table 4.8 shows that having A-level 

or equivalent qualifications, being in a positive romantic relationship, lower levels 

of peer problems, practical and emotional support were all associated with 

depression resilience at age 25.  

A number of these protective factors no longer had strong effects once ADHD 

symptoms at age 25 had been accounted for. practical and emotional support 

remained strongly associated with depressive symptoms resilience. 
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Table 4.8 Associations between Depressive Symptoms Residual Scores and Protective Factors, with and without accounting for 
adult ADHD symptoms 

Depressive Symptoms (Residual Score) 
Not Accounting for Adult 
ADHD beta (SE); p-value 

Accounting for Adult 
ADHD beta (SE); p-value 

In Education, Employment or Training 0.019 (0.177); 0.784 -0.063 (0.185); 0.392 
A-Level Education 0.144 (0.143); 0.045 0.092 (0.146); 0.211 
Positive Romantic Relationship 0.122 (0.118); 0.021 0.09 (0.12); 0.095 
Never used Cannabis 0.068 (0.123); 0.253 0.08 (0.123); 0.18 
No Frequent Cannabis Use 0.079 (0.219); 0.352 0.061 (0.213); 0.456 
Low-Risk Alcohol Use 0.047 (0.139); 0.489 0.038 (0.135); 0.559 
Peer Relationships 0.185 (0.026); 0.001 0.076 (0.033); 0.258 
Prosocial Traits 0.096 (0.023); 0.074 -0.019 (0.026); 0.751 
Practical Support 0.282 (0.007); <0.001 0.245 (0.007); <0.001 
Emotional Support 0.261 (0.007); <0.001 0.268 (0.007); <0.001 

 

Data are imputed for the ADHD group, so N is always 1,195. Regressions included confounders sex, mother’s education, home 

ownership and parity. 
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4.4.4. Conduct Problems Protective Factors 

The same set of associations were examined for the conduct problems residual 

scores, again initially not accounting for ADHD symptoms at age 25, then 

including them in the model. Table 4.9 shows that being in a positive romantic 

relationship, prosocial traits, practical and emotional support were all protective 

when ADHD symptoms are not accounted for.  

However, for conduct problems the associations with prosocial traits and positive 

romantic relationships weakened when adult ADHD symptoms were accounted 

for. Practical and emotional support remained protective once ADHD symptoms at 

age 25 were accounted for.  
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Table 4.9 Associations between Conduct Problems Residual Scores and Protective Factors, with and without accounting for adult 
ADHD symptoms 

 

  

 

 

 

 

 

 

 

Data are imputed for the ADHD group, so N is always 1,195. Regressions included confounders sex, mother’s education, home 

ownership and parity. 

 

Conduct Problems (Residual Score) 
Not Accounting for Adult 
ADHD beta (SE); p-value 

Accounting for Adult 
ADHD beta (SE); p-value 

In Education, Employment or Training 0.076 (0.202); 0.343 0.033 (0.216); 0.700 
A-Level Education 0.119 (0.163); 0.149 0.09 (0.167); 0.283 
Positive Romantic Relationship 0.121 (0.113); 0.017 0.103 (0.117); 0.050 
Never used Cannabis 0.014 (0.139); 0.827 0.021 (0.138); 0.750 
No Frequent Cannabis Use 0.086 (0.231); 0.338 0.076 (0.231); 0.395 
Low-Risk Alcohol Use 0.146 (0.158); 0.059 0.142 (0.157); 0.065 
Peer Relationships 0.058 (0.027); 0.290 -0.023 (0.034); 0.739 
Prosocial Traits 0.153 (0.026); 0.015 0.106 (0.03); 0.133 
Practical Support 0.272 (0.008); <0.001 0.252 (0.008); <0.001 
Emotional Support 0.131 (0.007); 0.024 0.136 (0.007); 0.020 
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4.5. Discussion 

The study’s findings of this study show strong associations between current 

symptoms of ADHD at age 25 and mental health outcomes at age 25 in a 

population-based sample of those with high ADHD symptoms in childhood. There 

were substantial associations for each of our outcomes: depressive symptoms, 

emotional problems and conduct problems. This suggests that for children with 

high ADHD symptoms in childhood, the continuity of ADHD symptoms into young 

adulthood in part explains some of the variation in mental health outcomes. This 

finding was further supported by the associations found between current ADHD 

symptoms and better-than-expected mental health, given background ADHD risk 

(analyses using residual scores). The residual scores were derived to account for 

a range of childhood ADHD risk markers (ADHD genetic risk, ADHD symptoms, 

and additional neurodevelopmental problems). Therefore, the associations 

between the residual scores and adult ADHD symptoms indicate that current 

ADHD symptoms add to the effect of childhood risk markers on emotional, 

conduct and depressive mental health outcomes. These findings are similar to 

those of Agnew-Blais et al., (2018) since they suggest that those with continued 

ADHD symptoms at age 18 had poorer mental health outcomes compared to 

those who had previously but were not currently experiencing ADHD symptoms. 

However, the current study extends these findings by examining ADHD and 

mental health outcomes at an older age (25 years) and by considering variation in 

symptom levels rather than categorically defined patterns of ADHD persistence  

This study further improves current knowledge by examining the role of 

hypothesised protective factors within the relationship between ADHD and mental 

health problems in young adulthood. Firstly, for emotional problems, peer 

relationship quality and greater emotional and practical support were found to be 

protective, even accounting for adult ADHD with little or no attenuation of effect 

sizes.  

Conversely for conduct problems and depressive symptoms the protective factors 

that showed substantial associations did differ dependent on whether current 

ADHD symptoms were accounted for. For depressive symptoms, having A-levels, 

being in a positive relationship, having lower peer problems, practical and 

emotional support were all protective. However, once current ADHD symptoms 
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were accounted for only practical and emotional support continued to have strong 

protective effects. For conduct problems, being in a positive relationship, higher 

prosocial traits, and practical and emotional support were initially found to be 

protective. When accounting for current ADHD symptoms at age 25, being in a 

positive relationship, and practical and emotional support remained protective of 

mental health resilience. Thus, these findings suggest that protective factors may 

to some extent also be markers of young adult ADHD symptom levels. 

The current research found a robust association between peer relationship quality 

and emotional problems resilience even when young adult symptoms of ADHD 

had been accounted for. This finding is in line with previous cross-sectional 

research in ADHD in a University student sample that has indicated that positive 

peer relationships led to good adjustment during a period of transition in young 

adulthood (Khalis et al., 2018). The current results are also partially in line with 

previous research that has indicated that the relationship between childhood 

ADHD and increased risk of adolescent depression is in part mediated by peer 

relationship and friendship quality (Powell et al., 2020, 2021). The current findings 

add to this prior research by demonstrating that positive peer relationships during 

young adulthood are protective of emotional problems in young adulthood even 

when variation in prior and current ADHD symptoms is taken into account. 

Practical and emotional support were robustly associated with better mental health 

resilience at age 25 across emotional, depressive, and conduct problems. This is 

in line with limited previous research that has suggested that social support is a 

predictor of positive mental health (Harris-lane et al., 2021), and reinforces the 

view that social support should be targeted in resilience-based interventions 

among individuals with ADHD (Mastoras et al., 2018). The current findings have 

shown the importance of both practical and emotional support for individuals with 

ADHD in young adulthood. Future research unpicking the most valuable support 

for young people with ADHD in term of understanding who provides such support 

and what barriers exist in young people with ADHD feeling supported would be 

valuable. 

Somewhat surprisingly, the current study did not find robust associations between 

lower substance use, or educational and occupational measures and mental 

health resilience. Both drug and alcohol use (Hussong et al., 2004; Wang et al., 
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2019) and educational and occupational difficulties (Gordon & Fabiano, 2019) 

have been found to be common problems among individuals with ADHD in young 

adulthood. However, the current research suggests that avoiding these issues 

may not lead to greater mental health resilience in young adulthood. These results 

may be reflective of the quality of the measures. The definition used for 

educational and occupational outcomes was crude. It was also only measured at 

one timepoint, so the measure has not captured the stability of education and 

occupational status. Additionally, the educational measure used only considered 

A-level education (normally taken around 18 years). Further research could 

consider a broader range of educational outcomes since the continuation of 

education post-16 in the UK can take different forms. Other forms of vocational 

courses or returning to education later in life can also lead to positive outcomes in 

terms of occupational success and improved self-esteem.   

There are several important implications from the current study. Firstly, these 

findings confirm that current symptoms of ADHD at age 25 have a strong 

association with a range of poor mental health outcomes for those with high 

childhood ADHD symptoms. Additionally, ADHD symptoms in young adulthood 

continued to be associated with young adult mental health problems when 

childhood ADHD risk markers were accounted for. The current study has identified 

several protective factors in young adulthood which promote mental health 

resilience at age 25. The quality of social relationships and the availability of both 

emotional and practical social support appeared particularly important. Therefore, 

these findings suggest that further research should investigate how to increase 

levels of emotional and practical support for individuals with ADHD, and support 

networks around young people with ADHD, including family members and friends 

should be included in efforts to improve mental health outcomes for those with 

ADHD. These findings have the potential to inform the development of 

interventions that could occur during the transition from adolescence into 

adulthood to improve mental health resilience among young adults with continued 

ADHD symptoms. 

The study used a large longitudinal birth cohort which included repeated 

measures of well validated assessments of childhood ADHD and adult mental 

health, alongside rich data on potential protective factors in young adulthood. 
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However, there are also limitations which need to be considered. Firstly, we 

cannot claim to have identified causal relationships due to the possible effects of 

unmeasured confounders or reverse causation, particularly due to the cross-

sectional nature of some of the associations found. Again, only self-reported 

measures of early adulthood mental health problems were used and it is likely that 

individuals with ADHD under-report mental health symptoms (Fraser et al., 2018). 

Additionally, the ALSPAC cohort has experienced participant attrition across time, 

which can introduce bias and result in conservative estimates of levels of difficulty. 

However, we used multiple imputation to attempt to address any bias due to 

missing data within our high ADHD trait group. Lastly, the high-risk ADHD trait 

group was selected from a population sample, therefore it cannot be presumed 

that these findings would generalise to children with ADHD diagnoses. This allows 

our research to be relevant for a population-based sample, however, further 

longitudinal research is needed into protective factors within clinical samples. 

Such research should also consider the implications of ADHD treatment on later 

mental health resilience. This may be particularly valuable since the current study 

indicated that mental health outcomes and ADHD symptoms at age 25 are 

strongly associated with each other. Therefore, if ADHD symptoms could be 

reduced this may lead to better mental health outcomes and could potentially help 

strengthen some of the associations with some of the young adult protective 

factors found. 

Overall, this longitudinal study suggests that in individuals who had high levels of 

ADHD symptoms in childhood, those that continue to have symptoms in adulthood 

are more likely to experience poor mental health outcomes at age 25. We found 

that higher ADHD symptoms at age 25 are associated with poorer mental health 

outcomes - over and above the risks associated with experiencing childhood 

ADHD. Several protective factors were found across emotional, conduct and 

depressive outcomes which remained protective even when accounting for 

childhood ADHD risk and adult ADHD symptom levels. Emotional and practical 

support were strongly protective across all the mental health outcomes. These 

findings could now be taken forward to more closely examine the mechanisms 

involved in these associations, which could help to further clarify pathways for 

individuals with ADHD in childhood, and in young adulthood, to experience better-
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than-predicted mental health in adulthood. Further research is also needed within 

clinical ADHD samples into how these findings could be applied to the 

development of preventative interventions for young adults. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   



99 
 

5. Chapter 5: Do childhood peer relationships and adolescent self-

esteem mediate the relationship between male caregiver involvement and 

resilience to emotional problems?  

 

5.1. Chapter Summary 

Many but not all individuals who experience ADHD go on to develop poor mental 

health in adulthood. Child and adolescent protective factors which contribute to 

better mental health outcomes can help inform the development of more effective 

early preventative interventions. However, there has been a lack of research into 

longitudinal pathways that contribute to better mental health outcomes in young 

adulthood for individuals who experience ADHD in childhood. The analyses in 

chapter 3 found associations between individual, family and social protective 

factors across childhood and adolescence and mental health resilience at age 25. 

This chapter builds on these findings by examining the mechanisms involved in 

these associations to help further clarify developmental pathways for individuals 

with ADHD to experience better mental health in young adulthood. Specifically, 

this chapter examines whether the association between childhood male caregiver 

involvement and young adult emotional resilience is mediated by adolescent peer 

relationships and self-esteem.  This will also help to clarify the direction of effects 

between these factors and help to address the possibility of reverse causation by 

accounting for earlier childhood emotional problems. The chapter uses the same 

high-risk ADHD sample in ALSPAC, with mediation analyses conducted using 

Structural Equation Modelling (SEM). These analyses account for baseline and 

intermediate confounders. Results showed that in line with Chapter 3, associations 

were again found between childhood male caregiver involvement, adolescent peer 

relationships and self-esteem with reduced emotional problems in young 

adulthood. An association between male caregiver involvement and self-esteem 

was also identified. There was evidence of indirect effects of male caregiver 

involvement on adult emotional problems via adolescent self-esteem, but an 

indirect effect via peer relationships was not found. The pattern of results was 

similar when baseline confounders and an intermediate confounder of childhood 

emotional problems were included in the model. Findings indicate that there is a 
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protective pathway via adolescent self-esteem between male caregiver 

involvement at age 8 years and adult emotional problems resilience at age 25 

years suggesting that interventions aimed at improving parent-child relationships 

and self-esteem may be beneficial. Peer relationships also appear to be important, 

but in a pathway that is independent of childhood male caregiver involvement. 
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5.2. Introduction 

Childhood ADHD often leads to individuals experiencing higher levels of 

vulnerability to mental health problems (Chronis-Tuscano et al., 2010; Meinzer et 

al., 2016; Patros et al., 2013). See Chapter 1 for full details. However, these poor 

outcomes are not inevitable (Dvorsky & Langberg, 2016). Resilience based 

research which examines this variation may allow protective factors to be 

identified which contribute to positive outcomes.  

  The thesis has identified several protective factors across childhood and 

adolescence, namely childhood male caregiver involvement and adolescent peer 

relationships and self-esteem, which promote mental health resilience in young 

adulthood. The current study aims to examine the longitudinal relationships 

between these factors to identify protective developmental pathways for those with 

high levels of childhood ADHD symptoms. This will add to the current body of 

knowledge since there is a lack of longitudinal mechanistic studies, and the 

current study will also account for the high level of heterogeneity seen in ADHD  

by including markers of ADHD risk (ADHD symptom levels, genetic risk, and 

additional neurodevelopmental problems) as baseline confounders in the model. 

Previous literature, and findings in the current thesis, suggest male caregiver 

involvement can promote better mental health outcomes among their children. For 

example, Cong et al., (2020) found that in a general population sample higher 

levels of childhood parental involvement lowered the risk of developing depression 

in early adulthood, showing that parental involvement in early life promotes mental 

health across the life course. In an at-risk sample of youth experiencing maternal 

depression Collishaw et al., (2016) found that paternal emotional support was a 

robust predictor of mental health resilience. In the same high-risk sample Mahedy 

et al., (2018) found that paternal emotional support acts as a mediator between 

parental relationship quality and depressive symptoms in their children. This 

further suggests that paternal involvement is a strong predictor of mental health 

resilience in young people. However, there is limited evidence of the effect of 

paternal involvement and support on mental health resilience within children at 

high risk due to ADHD , and past research has suggested that further research is 

needed into the role of male caregivers in depressive symptoms among young 

people with ADHD symptoms (Meinzer et al., 2021). In the current thesis, findings 
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in chapter 3 indicated that there are long-lasting protective associations between 

childhood paternal involvement and reduced emotional problems in young 

adulthood, this association was not explained by differences in childhood ADHD 

risk.   

Two possible factors linking childhood male caregiver involvement and young 

adult mental health among those with high ADHD symptoms are the quality of 

young people’s peer relationships and their self-esteem. Difficulties with peers 

have been found to be linked to mental health among individuals with ADHD 

(Humphreys et al., 2013; Powell et al., 2020; Roy et al., 2015). However, this 

relationship can be complex as outcomes may vary across mental health domains. 

McQuade et al., (2014) indicated that self-perceived social acceptance by those 

with ADHD was associated with fewer depression symptoms, but also higher 

conduct problems. More recently, friendship quality was found to be a key 

pathway through which ADHD symptoms were associated with later depressive 

symptoms, and that positive parent-child relationships further contribute by 

moderating the relationships between ADHD, friendship quality and depression 

(Powell et al., 2021). There has been limited research considering possible links 

between parental factors and peer relationships among those with ADHD. Hurt et 

al., (2007) found that paternal warmth was associated with greater peer 

acceptance and lower levels of problematic social behaviour. It therefore appears 

that there may be a relationship between male caregiver-child relationship quality, 

peer problems, and mental health outcomes for individuals with ADHD. It could be 

that if children with ADHD have better relationships with their parents this may 

provide more opportunities for effective social skills to be gained, that could in turn 

lead to improved mental health outcomes. 

It has also been reported that self-esteem may be vital among those with ADHD in 

promoting more positive mental health outcomes. Kurman et al., (2018) found that 

children with ADHD showed significantly lower self-esteem, and that self-esteem 

in children with ADHD was linked to parenting warmth and support. Greater self-

esteem in adolescents with ADHD has been found to be a predictor of better 

psychosocial functioning in young adulthood, and lowers the risk of subsequent 

depressive disorders (Schei et al., 2018). Similarly, in a population sample of early 

adolescents, Babore et al., (2016) found that self-esteem was a robust predictor of 
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depressive symptoms, and the authors indicated that interventions aiming to both 

monitor self-esteem and supporting relationships with both parents would be 

valuable in preventing the emergence of depressive symptoms. Previous studies 

have found an association between self-esteem and mental health for those with 

and without ADHD, including chapter 3 in the current thesis. There also appears to 

be a strong relationship between parenting and self-esteem (Kurman et al., 2018).  

The present chapter examines whether the relationship between male caregiver 

involvement and emotional problems in a high-risk ADHD symptom group may be 

partially explained via effects of self-esteem. However, self-esteem and emotional 

problems are highly correlated and therefore reverse causation is a concern. The 

current study attempts to address this concern by utilising longitudinal data and 

repeated assessments of emotional problems, before and after self-esteem was 

measured.   

In summary, only a small number of studies have mechanistically examined the 

pathways between protective factors and mental health outcomes to inform 

potential interventions that may help optimise mental health outcomes in children 

with ADHD. There is limited research that has considered the effect of paternal 

involvement on the mental health outcomes in those who have experienced 

childhood ADHD. There is a need for further research examining the relationship 

between male caregiver involvement and emotional problems in individuals with 

ADHD, and previous research suggests there is potential for peer relationships 

and self-esteem to explain part of this relationship. In the present study, we test 

whether peer relationships and self-esteem in adolescence mediate the 

relationship between childhood male caregiver involvement and young adult 

emotional problems (Figure 5.1) in a large prospective population study. I 

hypothesised that our findings would confirm the association between higher 

childhood male caregiver involvement and lower young adult emotional problems 

(as seen in chapter 3), and further show that peer relationships and self-esteem in 

adolescence contribute to this association. 
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Figure 5.1 The mediation model showing hypothesised pathways from childhood male caregiver involvement (exposure) to young 
adult emotional problems (outcome) through adolescent peer relationships and self-esteem (mediators). 
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5.3. Methods 

5.3.1. Sample 

Data were from the Avon Longitudinal Study of Parents and Children (ALSPAC). 

Further detail on the sample is given in Chapter 2. 

5.3.2. High ADHD Trait Group 

To identify children with high childhood ADHD traits, those scoring in the highest 

10% on the DAWBA ADHD symptom score at age 7 or 10 were identified (N = 

1,195; 67% Male; 14.46% of those with childhood data). Full details are given in 

Chapter 2. 

5.3.3. Emotional Problems 

Emotional problems were assessed at age 25 years using the self-reported 

Strengths and Difficulties Questionnaire (SDQ) (Goodman, 1997). Further detail is 

given in Chapter 2. 

5.3.4. Male caregiver Involvement 

Male caregiver involvement at age 8 years was the exposure in the model. Details 

of this questionnaire measure are available in Chapter 3. 

5.3.5. Hypothesised Mediators 

Quality of peer relationships (13 years), and self-esteem (17 years) were included 

in the analyses as hypothesised protective mediators in the relationship between 

childhood male caregiver involvement and resilience to emotional problems in 

young adulthood. Full details of the mediators are given in Chapter 3. 

5.3.6. Potential Baseline Confounders 

ADHD symptom levels, co-occurring neurodevelopmental problems and ADHD 

genetic risk were included as baseline confounders in the associations and 

mediation model to account for heterogeneity among individuals within the high 

ADHD trait group. These variables were also used to derive the residual scores in 

the previous two chapter. Residual scores were not used as the outcomes for the 

analyses in the current chapter since the measures of ADHD risk are also 

important for the exposure mediator associations and using residual scores as the 

outcome would not account for this. Full details of these variables can be found in 

Chapter 2. In addition, sex and family socioeconomic status were considered as 
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baseline confounders. These confounders were considered for all paths in the 

mediation model and were hypothesised to confound all pathways. 

5.3.6.1. ADHD Symptom Levels 

ADHD  was measured using DAWBA ADHD symptom scores at age seven and 

ten years (see Chapter 2).  

5.3.6.2. Neurodevelopmental Problems 

Children with ADHD often experience additional neurodevelopmental problems, 

which can lead to worse outcomes than experiencing ADHD alone. As in previous 

chapters we derived a set of dichotomous variables to index neurodevelopmental 

problems in childhood (~ages seven-nine years). We used several measures to 

index intellectual disability, communication problems, ASD problems, impairment 

in reading and developmental co-ordination difficulties, see Chapter 2 for full 

details.  

5.3.6.3. ADHD Genetic Risk 

ADHD genetic risk was examined using ADHD polygenic risk scores (PRS). PRS 

were generated as the weighted mean number of disorder risk alleles in 

approximate linkage equilibrium, derived from imputed autosomal SNPs using 

PRSice (Euesden et al., 2015). Risk alleles were defined as those associated with 

case-status at p < 0.05 in large consortia analyses of ADHD (Demontis et al., 

2019b).  

5.3.6.4. Sex and Socioeconomic Indicators 

Sex and socio-economic status (mother’s education and home ownership) were 

considered confounders given associations with both protective factors and 

mental health outcomes (Dvorsky & Langberg, 2016; Gilman et al., 2002).  

5.3.7. Potential Intermediate Confounder 

We also examined the mediation model including emotional problems at age 11 

as an intermediate confounder (e.g., a confounder of the mediation-outcome 

associations that is a consequence of the exposure). The measure used was the 

SDQ emotional problems subscale (see Chapter 2). This was included since male 

caregiver involvement (the exposure) may impact on childhood emotional 

problems. It is also likely that childhood emotional problems will impact on peer 

relationships, self-esteem, and emotional problems in adulthood. Accounting for 



107 
 

emotional problems at age 11 in the mediation model helps to address the 

potential for reverse causation between the mediators (adolescent peer 

relationships and self-esteem) and emotional problems in young adulthood. 

5.3.8. Statistical Analysis 

The same ADHD risk group identifying those with scores in the top 10% for 

childhood ADHD symptoms at ages seven or 10 years was used. All analyses 

were undertaken within this high ADHD trait group (N = 1,195). See Chapter 2 for 

more details. 

Next, we used linear regression to test the association between male caregiver 

involvement and emotional problems at age 25 years. Separate regression 

analyses were used to test associations between male caregiver involvement and 

hypothesised mediators (adolescent peer relationships and self-esteem) and 

between the mediators and emotional problems at age 25. Regressions included 

the baseline confounders including the ADHD risk markers. The intermediate 

confounder, emotional problems at 11 years was included when the outcome was 

regressed on the mediators. 

Next, to test whether the association between childhood male caregiver 

involvement and young adult emotional problems was explained through peer 

relationships and self-esteem (see Figure 5.1), indirect effects were examined 

using the traditional ‘product of coefficients’ approach with the -sem- command in 

STATA 17 (StataCorp, 2021). The indirect effects were tested first in a model with 

the baseline confounders to account for differences in ADHD risk within the high 

ADHD trait group and for sex and socioeconomic differences. The indirect effects 

were also then tested in a model with the addition of the intermediate confounder, 

emotional problems at age 11 years in addition to the baseline confounders.  

5.3.9. Multiple Imputation 

To help reduce bias arising from missing data we used multiple imputation by 

chained equations to impute data on protective factors, outcomes, markers of 

ADHD risk and confounders within the high ADHD trait group (N = 1,195). We 

used 10 cycles of regression-switching and generated 100 imputed datasets using 

the -mi ice- command in Stata version 17 (StataCorp, 2021). Monte Carlo errors 

were examined to ensure that 100 datasets were sufficient. All variables used in 
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the analysis were included in the imputation models alongside additional auxiliary 

variables (See Chapter 2 for full details). Indirect, direct and total effects were 

estimated within each imputed dataset (using a loop) and effects estimates were 

combined across imputed datasets using Rubin’s rules. This involved substantial 

work to develop new Stata code that incorporated the -sem- command into a loop 

as standard packages were not able to do this. 

 

5.4. Results 

5.4.1. Associations of childhood male caregiver Involvement, 

adolescent peer relationships and self-esteem, and adult emotional 

problems 

Male caregiver involvement at age 8 years was associated with emotional 

problems at age 25 and with self-esteem at age 17 (Table 5.1). However, male 

caregiver involvement was not associated with peer relationships at 13 years. 

There was strong evidence for an association between self-esteem and emotional 

problems, but only weak evidence for peer relationships and emotional problems.   
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Table 5.1 Associations between male caregiver involvement, emotional problems, peer relationships and self-esteem 

  Adjusted Associations - 
Beta (SE); P-value 

Unadjusted Associations 
- Beta (SE); P-value   

   
Male caregiver Involvement ~ Emotional 
Problems -0.133 (0.230) 0.014 -0.152 (0.228); 0.005 
Male caregiver Involvement ~ Peer 
Relationships 0.038 (0.190) 0.320 0.076 (0.180); 0.037 
Male caregiver Involvement ~ Self-
Esteem  0.148 (0.094) 0.015 0.175 (0.091); 0.003 

   
Peer Relationships ~ Emotional 
Problems -0.104 (0.046) 0.050 -0.180 (0.44); 0.001 
Self-Esteem ~ Emotional Problems -0.262 (0.191) <0.001 -0.311 (0.174); <0.001 

 

High ADHD trait group; N = 1,195. Multivariable regressions (adjusted associations) included markers of ADHD symptoms, sex, 

mother’s education, and home ownership. Peer relationships and self-esteem onto adult emotional problems also included 

emotional problems at 11 years 
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5.4.2. Indirect Effects 

Male caregiver involvement was minimally indirectly associated with emotional 

problems via peer relationships in adolescence (Table 5.2). This indirect effect 

only accounted for 3.78% of the total effect of childhood male caregiver 

involvement on emotional problems in young adulthood. This is in line with the 

lack of association found between male caregiver involvement and peer 

relationships above (Table 5.1).   

However, male caregiver involvement and emotional problems were indirectly 

associated via late adolescent self-esteem (Table 5.2). This indirect effect 

accounted for 30.6% of the total effect of male caregiver involvement on emotional 

problems in young adulthood. 

Table 5.2 Indirect effects via peer relationships and self-esteem in the association 
between male caregiver involvement and emotional problems 

Effect Beta SE 95% CI 

Percentage of 
total effect 

mediated 
          
Indirect effect via only self-esteem -0.009 0.004 (-0.001, -0.018) 30.6% 
Indirect effect via only peer 
relationships -0.001 0.001 (0.001, -0.004) 3.8% 
Indirect effect via both peer 
relationships and self-esteem 0.000 0.000 (0.000, -0.001) <1% 
Total indirect effect -0.011 0.004 (-0.002, -0.019) 34.9% 
Direct effect -0.020 0.013 (0.005, -0.044) - 
Total Effect -0.030 0.012 (-0.007, -0.054) - 

 

High ADHD trait group; N = 1,195. Models include all baseline confounders 

(markers of ADHD symptoms, sex, mother’s education, and home ownership) 

5.4.3. Indirect Effects including Emotional Problems at 11 

Incorporating emotional problems at age 11 into the mediation model as an 

intermediate confounder had minor effects on the indirect effects (Figure 5.2). The 

percentage of total effect mediated was slightly reduced for all the indirect effects. 

Yet, the indirect effect via self-esteem remained substantial accounting for 28.29% 

of the total effect between male caregiver involvement and adult emotional 

problems (Table 5.3). Since self-esteem in adolescence continues to account for a 

substantial proportion of the association between male caregiver involvement and 
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adult emotional problems, even with the inclusion of childhood emotional 

problems, this suggests that self-esteem has an effect on emotional problems at 

age 25 over and above emotional problems at age 11.  

Table 5.3 Indirect effects via peer relationships and self-esteem in the association 
between male caregiver involvement and emotional problems accounting for 
emotional problems at 11 years 

Effect Beta SE 95% CI 

Percentage of 
total effect 

mediated 
          
Indirect effect via self-esteem -0.009 0.004 (0.000, -0.017) 28.3% 
Indirect effect via peer 
relationships -0.001 0.001 (0.001, -0.003) 2.8% 
Indirect effect via both 0.000 0.000 (0.000, 0.000) <1% 
Total indirect effect -0.009 0.004 (0.000, -0.018) 31.2% 
Direct effect -0.021 0.013 (0.004, -0.045) - 
Total Effect -0.030 0.012 (-0.007, -0.054) - 

 

High ADHD trait group; N = 1,195. Models include all baseline confounders 

(markers of ADHD symptoms, sex, mother’s education, and home ownership) and 

emotional problems at age 11. 
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Figure 5.2 Partitioning of indirect effects via emotional problems at 11 years 
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This figure illustrates how the intermediate confounder (emotional problems at age 11 years) was included in each of the indirect 

effects tested. There were six different indirect paths from male caregiver involvement at 8 years (exposure) to emotional problems 

at 25 years (outcome) that went via childhood emotional problems as an intermediate confounder. 
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5.5. Discussion 

This study examined the association between childhood male caregiver involvement 

and young adult emotional problems among those with high levels of ADHD traits in 

childhood. This was undertaken using a large population cohort and by evaluating 

potential mediation via adolescent peer relationships and self-esteem. Results 

showed an association between higher childhood male caregiver involvement and 

lower emotional problems at age 25 years, in line with Chapter Three and previous 

literature (Collishaw, Hammerton, et al., 2016; Cong et al., 2020; Mahedy et al., 

2018). 

Mediation results demonstrated that better self-esteem at 17 years contributes to the 

protective pathway between higher childhood male caregiver involvement and 

reduced risk of emotional problems in young adulthood as hypothesised. In contrast, 

peer relationships at 13 years, though predictive of later emotional problems, did not 

contribute as a mediator to the relationship between male caregiver involvement and 

emotional problems.  

Self-esteem accounted for around 30% of the relationship between male caregiver 

involvement and emotional problems. Studies had already shown that parenting is 

associated with self-esteem in children with ADHD (Kurman et al., 2018), and that 

higher self-esteem is robustly associated with better psychosocial and depressive 

outcomes in adolescence (Babore et al., 2016; Schei et al., 2018). The current study 

longitudinally investigating the specific effect of male caregiver involvement 

longitudinally on self-esteem in individuals with ADHD is, to the best of my 

knowledge, novel.  

However, those who experience ADHD often have lower levels of self-esteem. For 

example, in a systematic review, Cook et al., (2014) indicated that ADHD is 

associated with lower self-esteem in adulthood compared to control samples. There 

is some limited evidence that both interpersonal group therapy and CBT could 

improve levels of self-esteem among adults with ADHD (Bramham et al., 2009; 

Shaikh, 2018). Current findings suggest that early intervention efforts incorporating 

male caregiver involvement may lead to increased self-esteem in adolescence. 

Further evidence of effectiveness of interventions in adolescents with ADHD would 

also be valuable. 
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One limitation of much past research is that self-esteem might be both a cause and a 

consequence of emotional problems, and this is rarely taken into account. Indeed, 

low self-worth is a symptom of depression (American Psychiatric Association, 2013). 

There is thus potential for reverse causation between measures of self-esteem and 

emotional problems within research studies. A strength of the current study is that it 

identified adolescent self-esteem as a prospective mediator of the link between male 

caregiver involvement and emotional problems assessed later in young adulthood. 

The inclusion of emotional problems at age 11 as an intermediate confounder further 

strengthens the argument that adolescent self-esteem is an important protective 

factor for later emotional problems.  

Peer relationships in early adolescence were also hypothesised to mediate the 

relationship between male caregiver involvement and emotional problems; however, 

this was not found. It has previously been found  that there is an association 

between peer relationships and depressive symptoms in individuals with ADHD 

(Humphreys et al., 2013; Powell et al., 2020; Roy et al., 2015). Chapter 3 also found 

some evidence of an association between adolescent peer relationships and 

emotional problems in young adulthood. However, previous research into the impact 

of parenting on peer relationships has been limited. Therefore, further research is 

needed to clarify what pathways peer relationships are present in that lead to better 

mental health for individuals with ADHD. 

Gardner et al., (2019) examined the effectiveness of a parent-assisted peer 

relationship intervention program. This study found that the adolescents involved in 

the intervention improved their social skills and many initiated at least one new 

friendship. This was a pilot study with a small sample, but the results are promising. 

The current findings suggest that without intervention paternal involvement for 

children with ADHD does not improve peer relationships leading to better mental 

health outcomes. This does not, however, rule out the possibility that specific 

interventions involving parents in increasing social skills and promoting peer 

relationships would be useful. 

There are several important implications of the current findings. Firstly, these 

findings confirm that there is a robust relationship between childhood paternal 

involvement and emotional problems in young adulthood among individuals with 

ADHD, even accounting for confounders such as sex, family background and levels 
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of ADHD symptoms. Additionally, the current study has longitudinally shown that 

adolescent self-esteem substantially contributes to this association and the analyses 

also addressed the possibility of reverse causation occurring within this relationship. 

The current study suggests that higher levels of paternal involvement can improve 

the self-esteem of children with ADHD, and this could form a protective pathway that 

leads to improved mental health outcomes in young adulthood. These findings 

therefore have the potential to inform the development of interventions that could 

span across childhood and adolescence to promote mental health resilience in 

young adulthood. There have already been some promising results suggesting that 

interventions that strengthen parent-child relationships (Abikoff et al., 2015; Meinzer 

et al., 2021) and self-esteem (Barney et al., 2022; Schuck et al., 2018) could be 

valuable in improving mental health outcomes in those with ADHD. 

This study utilised a large longitudinal cohort study which included repeated 

measures of well validated assessments of childhood ADHD and adult mental 

health, alongside rich data on protective factors across time. However, the results 

need to be considered within the context of several limitations. Firstly, I did not 

account for paternal mental health within the mediation model, Paternal mental 

health and possible ADHD symptoms may have had an impact on paternal 

involvement as well as on the mediators and mental health outcomes (Collishaw, 

Hammerton, et al., 2016; Klasen et al., 2015; Mahedy et al., 2018). The male 

caregiver involvement measure was a measure completed by the primary caregiver 

that measured the level of involvement at age 8 years. This measure captures one 

specific timepoint from the primary caregiver’s opinion whereas in future measuring 

male caregiver involvement across childhood and including a measure completed by 

male caregivers themselves would strengthen the findings. Despite this being a 

carefully designed longitudinal mediation study which attempted to control for the 

potential of reverse causation between self-esteem and emotional problems we 

cannot fully rule out reverse causation or possible effects of unmeasured 

confounders. Additionally, the ALSPAC cohort has experienced drop out of 

participants across time, which can introduce bias and result in conservative 

estimates of levels of difficulty (Sterne et al., 2009). To address this, we used 

multiple imputation to reduce bias due to missing data. Lastly, the high-risk ADHD 

trait group was selected from a population sample. This allows our research to be 
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relevant for population-based settings; however, further longitudinal research is 

needed into protective factors for children within clinical samples. Such research 

should also consider the implications of ADHD treatment on protective factors and 

later mental health. 

Overall, this study suggests that childhood paternal involvement is robustly 

associated with emotional problems in young adulthood among individuals who 

experienced high levels of ADHD symptoms in childhood. We found that adolescent 

self-esteem substantially contributed to this relationship, indicating that better 

paternal involvement might lead to increased self-esteem in adolescence and 

therefore to better emotional outcomes at age 25 years. However, peer relationships 

were not found to mediate this relationship. This indicates that despite a probable 

association between adolescent peer relationships and adult emotional problems, 

higher levels of paternal involvement in childhood did not specifically lead to 

improved peer relationships in adolescence. Further research should consider other 

factors, such as paternal ADHD symptoms and parental relationship quality, that 

may contribute to the relationship between paternal involvement and better 

emotional outcomes. It would also be useful to examine the mechanisms involved in 

associations between protective factors and other mental health outcomes in young 

adulthood, such as conduct problems. Lastly, further longitudinal research is 

warranted within clinical ADHD samples into how these findings could be applied to 

the development of preventative interventions to improve young adult mental health 

outcomes. 
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6. Chapter 6: General Discussion 

The overall aim of my thesis was to identify protective factors across childhood, 

adolescence and young adulthood that may optimise mental health outcomes 

(across emotional, depressive and conduct problems) for those children at high-risk 

due to childhood ADHD symptoms. This final chapter will discuss the findings from 

the previous results chapters before discussing any potential implications of these 

findings, as well as the strengths and limitations of the thesis. Suggestions for future 

work will also be considered. 

6.1.  Summary of aims and findings 

Mental health problems were common among the high-risk ADHD group we 

identified in childhood. Yet around 1 in 9 children in this group showed sustained 

good mental health between 18 and 25 years. This finding is in line with previous 

work which suggested that a minority of individuals with ADHD can show well 

adapted functional outcomes (Biederman et al., 1998; Dvorsky & Langberg, 2016; 

Lee et al., 2008). However, despite some research highlighting the importance of 

mental health outcomes for individuals with ADHD (Hargitai et al., 2023) there 

remains a significant lack of research into the longitudinal relationship between 

ADHD and later depression, emotional and conduct problems. Many of these 

previous studies have focussed on small clinically diagnosed samples (Meinzer et 

al., 2014), and have not examined mental health in young adulthood despite this 

being a key period in development and mental health problems often onsetting 

during this time (Zisook et al., 2007). Therefore, the first aim of this thesis was to test 

associations between individual, family, and social protective factors across 

childhood and adolescence with adult mental health resilience in the high-risk 

childhood ADHD group. In Chapter 3, self-esteem, family relationships, and peer 

relationships were found to have long-lasting associations with better-than-expected 

emotional and depressive symptoms in young adulthood. These findings are in line 

with previous literature that indicated that for individuals with ADHD self-esteem 

(Schei et al., 2018) and peer relationships (Powell et al., 2020, 2021) are associated 

with lower levels of mental health problems. Worsening relationships with mothers 

during adolescence have also been found to mediate the relationship between 

ADHD and depression (Meinzer et al., 2021). These findings extend results from 

previous literature by highlighting that there is a minority group of those with high 
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ADHD symptoms who are able to show sustained good mental health across young 

adulthood. The study presented in chapter 3 is novel and advances previous 

research by accounting for variation in childhood ADHD and by examining protective 

factors across individual, family, and social domains together and across childhood 

and adolescence. 

ADHD is now seen as a disorder which continues to impact on individuals’ lives into 

young adulthood and beyond (Meinzer et al., 2016; Patros et al., 2013). It has also 

been suggested that those with current ADHD symptoms in young adulthood are 

more likely to experience poor mental health (Agnew-Blais et al., 2018). Therefore, 

the second aim of this thesis was to test associations between individual, family, and 

social protective factors occurring during young adulthood and adult mental health 

resilience. This study further accounted for current ADHD symptoms at age 25 in 

these associations. Findings from Chapter 4 showed that there are robust 

associations between continued ADHD symptoms and depressive, emotional and 

conduct symptoms at age 25. This study also found that peer relationships (for 

emotional problems resilience), being in a positive relationship (for conduct problems 

resilience), and practical and emotional support were all associated with better 

mental health in young adulthood. These findings support other studies that have 

shown that peer relationships can promote good adjustment in young adulthood 

(Khalis et al., 2018). Previous research has also indicated that social support is a 

predictor of better mental health and should be a target of resilience-based 

interventions for children with ADHD (Harris-lane et al., 2021; Mastoras et al., 2018). 

However, this study has extended prior research by testing for associations with a 

wide range of protective factors which occur during young adulthood, and it is the 

first study to account for both differences in childhood ADHD symptoms and ongoing 

ADHD symptoms into young adulthood within these associations. 

Findings from this thesis and from previous research highlight that protective factors 

across childhood, adolescence, and young adulthood together contribute to 

resilience in individuals with ADHD. These factors may be intwined with each other 

and span across different developmental periods and domains. It is important to 

understand the protective pathways that may exist across the first 25 years of life 

and the relationships across time that may exist between these different factors, yet 

little research has previously examined potential mechanisms. Therefore, the third 
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aim of this thesis built on the findings from chapter 3 to examine whether adolescent 

peer relationships and self-esteem mediated the relationship between childhood 

father involvement and emotional problems at age 25 years. Findings from Chapter 5 

showed that adolescent self-esteem partly explained the relationship between higher 

childhood father involvement and lower emotional problems at age 25. However, 

peer relationships did not act as a mediator in this relationship. These findings are in 

line with previous studies that had shown higher self-esteem is associated with 

better psychosocial and depressive outcomes in adolescence (Babore et al., 2016; 

Schei et al., 2018). These findings indicate that higher levels of paternal involvement 

can improve self-esteem, and this could form a pathway that promotes mental health 

resilience in those with ADHD. 

Overall, the results from this thesis highlight that there is a minority group who were 

able to show mental health resilience throughout young adulthood despite 

experiencing childhood ADHD symptoms. Several protective factors were associated 

with lower levels of depression, emotional, and conduct problems at age 25 years 

across childhood, adolescence, and young adulthood. Self-esteem, peer 

relationships, family relationships, being in a positive relationship, practical and 

emotional support are all associated with better mental health. This thesis has also 

begun to unpick these protective effects further by finding that self-esteem partly 

explains the relationship between childhood father involvement and later emotional 

problems. Further implications of these findings are discussed next. 

6.2. Potential Implications 

Within the high-risk ADHD group identified in the current thesis mental health 

problems in young adulthood (18-25 years) were common. However, they were not 

inevitable. Around 1 in 9 of those with high childhood ADHD symptoms were able to 

show sustained good mental health across domains throughout young adulthood. 

These findings highlight that mental health resilience is possible for some in a high-

risk ADHD sample. Although, this finding also illustrates that the majority of 

individuals with ADHD do struggle with some element of their mental health in young 

adulthood, warranting significant further research and prioritisation in terms of clinical 

support. This is particularly concerning since this finding has stemmed from a broad 

ADHD risk group rather than a group limited to clinical diagnoses. Therefore, this 

indicates that those who have sub-threshold symptoms also experience significant 
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poor mental health outcomes in young adulthood. This is in line with other studies 

which have implied that those with sub-threshold ADHD symptoms experience 

similar problems and adversities (Bussing et al., 2010; Loe & Feldman, 2007). 

Individuals with sub-threshold ADHD symptoms are therefore at significant risk of 

heightened mental health problems yet may not qualify for clinical support. 

The current thesis has taken two complimentary approaches to measuring resilience. 

The sustained good mental health approach allowed for multiple measures 

assessing different areas of mental health to be combined into one measure that 

indicates whether an individual has any mental health problem at all across young 

adulthood (18-25 years). This is beneficial since it was possible to identify a group 

who had shown resilience with sustained good mental health across multiple 

domains despite being high-risk due to ADHD. Whereas the better-than-expected 

mental health approach has allowed for differences between depression, emotional, 

and conduct problems to be investigated, but only at one specific age (25 years). 

The major benefit of the better-than-expected approach is that through the use of 

residual scores any protective factors that were identified in this thesis are not 

markers of childhood ADHD risk (Collishaw, Hammerton, et al., 2016). These two 

approaches have complimented each other by allowing for both associations 

between protective factors and mental health resilience across the entire span of 

young adulthood to be tested, as well as, between protective factors and specific 

mental health problems at age 25 accounting for differences in ADHD risk. 

It is important to optimise individual outcomes rather than purely focussing on the 

alleviation of ADHD symptoms. The identification of specific protective factors most 

strongly associated with resilience highlights the importance of providing support to 

those with ADHD to help optimise the outcomes in different areas of these 

individual’s lives. The findings in the current thesis indicate that to optimise outcomes 

supporting families with a child with ADHD, and especially increasing father 

involvement will be important. Also, helping children and young people with ADHD 

build and maintain friendships and ensuring adults with ADHD have support 

networks that provide both emotional and practical support could help improve 

mental health outcomes in young adulthood. Recognition and treatment of core 

ADHD symptoms also remains important, in order to improve mental health 

outcomes. The current thesis found that mental health throughout young adulthood 
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is generally poor among those with childhood ADHD symptoms. and that the 

persistence of ADHD symptoms further influences risk of mental health problems 

into young adulthood (Agnew-Blais et al., 2018; Shaw et al., 2012; Sibley et al., 

2017).  

One key protective factor highlighted in the current thesis was childhood father 

involvement. Father involvement was found to be protective against young adult 

emotional problems. This measure in ALSPAC was completed by the child’s main 

caregiver (often the mother) and focussed on how often a main male figure in the 

child’s life took part in different activities and engaged with the child. Whether this 

protective effect is truly due to having an involved male figure in their lives, or 

whether it is reflective of having two involved parents (regardless of sex) is difficult to 

unpick. Previous research has suggested that maternal and paternal parenting may 

uniquely predict ADHD symptoms (Keown, 2012). But more research is warranted 

on the potential differences between maternal and paternal parenting within ADHD 

and whether these uniquely link to later mental health outcomes. It is also not 

possible to rule out that the male caregiver involvement measure used in the current 

thesis did not act as a proxy of other factors, for example, parental relationship 

quality or family or home environment.  

Another key protective factor highlighted in this thesis was practical and emotional 

support in young adulthood. This factor was found to be promotive of reduced 

depressive, emotional and conduct symptoms at age 25 years, indicating that the 

effects of ADHD on mental health in young adulthood could be lessened by changes 

to policies that improve the support available to young people with ADHD. In 

particular, improving support to young people with ADHD in the transition from 

CAMHS services to adult mental health services (Young et al., 2011), or the support 

offered by universities to students with ADHD (Müller et al., 2022) could be 

particularly valuable in helping to promote more positive mental health outcomes in 

this group. An increasing number of universities and employers are recognising 

neurodiversity and providing structures and support groups for individuals who are 

neurodiverse. Future studies could consider evaluating the impacts of such 

initiatives, including on mental health. 

By identifying key protective factors in a population sample the current thesis has 

paved the way for further clinical research. Limited research has already indicated 



125 
 

that some of the protective factors identified in the current thesis could be improved 

via intervention. Interpersonal group therapy was found to be effective for college 

students with ADHD diagnoses at improving self-esteem, compared to a control 

group of individuals with ADHD (Shaikh, 2018). However, the group was relatively 

small (N = 39) and there were more females (N = 25/39) than males in the 

experimental group, this doesn’t reflect that more males are diagnosed with ADHD 

than females and may indicate that females with ADHD are more likely to see 

improvements in their self-esteem levels from this type of group therapy. A similar 

group cognitive behavioural therapy (CBT) intervention also found greater 

improvement in self-esteem levels for individuals with ADHD in the treatment group 

(Bramham et al., 2009). The sample was slightly larger in this study, and the sex 

ratio was more representative of a clinical ADHD sample (N = 60; Males = 40). 

However, a third of participants (N = 20) did drop out during the treatment phase 

which suggests that individuals with ADHD may struggle to complete a full program 

of group-based therapy. Both interventions were around three months in length and 

self-esteem was assessed when the intervention finished. Therefore, longer term 

improvements in self-esteem have not yet been investigated. The current thesis has 

indicated that there are longer term associations between adolescent self-esteem 

and emotional problems at age 25. Therefore, further research should examine 

whether group-based therapy interventions could lead to longer term sustained 

improvements in the self-esteem of adolescents and young adults with ADHD since 

this could in turn lead to improvements in emotional outcomes. 

Positive peer relationships were also found to be promotive of better mental health 

outcomes in the current thesis. There has been limited work developing interventions 

to improve peer relationships for individuals with ADHD. Mikami et al., (2013) found 

that interventions which involve both behavioural management for children with 

ADHD and training peers to be more socially inclusive were effective in classroom 

settings at improving peer relationships for children with ADHD. It has also been 

found that a parent-assisted friendship building program for adolescents with ADHD 

was also successful in improving peer relationships (Gardner et al., 2019). This 

suggests that peer relationships can be improved for both children and adolescents 

with ADHD, however, more longer-term follow-ups of this kind of intervention are 

needed to assess longer term improvements in peer relationships and the potential 
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promotion of better mental health outcomes this may lead to. Overall, the protective 

factors identified in the current thesis have potential to be investigated further by 

intervention studies that aim to understand how these factors can be improved for 

individuals with ADHD. In particular, improvements in self-esteem and peer 

relationships appear to be plausible, however, further research including larger 

clinical trials which assess the longer-term impacts of such interventions and 

measure the impact on the mental health of participants are needed. 

6.3. Strengths and Limitations 

This thesis extends prior research by utilising a prospective, population sample to 

test associations between a wide range of individual, social, and family protective 

factors with young adult mental health resilience in those with high childhood ADHD 

symptoms. Two complementary approaches examined resilience considering both 

the absence of young adult mental health problems and better-than-expected mental 

health outcomes. The specific strengths of this thesis as a whole are discussed 

below, with specific strengths and limitations of each research chapter having 

previously been discussed in the relevant chapter discussion sections. 

First, the longitudinal design and prospective measures used allowed for potential 

individual, social, and family protective factors across childhood, adolescence, and 

young adulthood to be tested to identify associations with adult mental health 

resilience in those with childhood ADHD symptoms and to investigate developmental 

pathways that link these factors. A particular strength of the ALSPAC study is the 

rich social and mental health data with the same measures often being repeated 

across time. This has meant that the same measure of ADHD symptoms has been 

used in childhood and adulthood to account for symptom levels and persistence of 

adult ADHD symptoms in Chapter 4. By using prospective measures of childhood 

ADHD the current thesis was not impacted by recall bias which may have impacted 

the results of previous adult cross-sectional designs since there appears to be a 

recall bias in adult ADHD patients (Wirth et al., 2021). The study also used data to 

account for differences in childhood ADHD risk, including, symptoms and well-

validated measures of co-occurring neurodevelopmental problems as well as 

polygenic risk scores to account for differences in ADHD genetic risk.  
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Second, key socio-demographic variables were collected during pregnancy in 

ALSPAC. This allowed for the associations in the current thesis to be adjusted for 

some potential confounders. These alternative explanations are important to 

consider since the overall aim of these studies was to identify possible modifiable 

protective factors to optimise mental health outcomes. Third, since ALSPAC is a 

large population-based sample, this allowed for a high-risk ADHD group to be 

identified with enough participants (N =1,195) to ensure statistical power when 

considering within group differences. This symptom count based high-risk group is 

advantageous since those individuals who do not enter ADHD treatment, or who are 

sub-threshold are not excluded from the identification of mental health protective 

factors. 

Finally, potential mechanisms were examined using mediation analyses in Chapter 

5. This study longitudinally assessed whether adolescent self-esteem and peer 

relationships in part mediated the relationship between childhood father involvement 

and adult emotional problems. Baseline confounders in the model included the 

ADHD risk markers used throughout this thesis to account for difference in ADHD 

risk. An intermediate confounder of emotional problems at age 11 years was also 

accounted for in the model to help address the potential for reverse causation 

between the mediators and emotional problems. Investigating longitudinal pathways 

is valuable because it can lead to the identification of relationships between factors 

that promote mental health resilience beyond single factors alone. 

However, the findings also need to be considered in the context of several 

limitations. Firstly, as with most cohort studies ALSPAC has been subject to attrition 

with potential bias arising from missing data, the proportion of which increases over 

time. Throughout the current thesis a rigorous approach to multiple imputation was 

used in to deal with any potential bias arising from this missing data. Prior literature 

has recommended the use of multiple imputation to deal with these potential biases 

(Moodie et al., 2008). Imputation was used for the ADHD high-risk group only and 

Monte Carlo errors ensured enough datasets had been imputed. The imputation 

approach in chapter five was particularly novel since standard STATA packages 

were not able to accommodate SEM analyses. However, a limitation of the current 

thesis is that bias from missing data was not accounted for in the ADHD symptom 
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variables that were used to define the high-risk ADHD group. Full details on the 

imputation used are available in the Methods Chapter. 

Second, even though a longitudinal study design was used with measures spanning 

childhood up to 25 years of age, adjusting for several potential confounders and 

attempting to control for reverse causation (in Chapter 5) it cannot be assumed that 

associations found in the current thesis are causal. Despite accounting for several 

socio-demographic confounders assessed in pregnancy, residual confounding by 

unmeasured characteristics such as, parental relationship quality, family structure or 

environment, and parental mental health, cannot be ruled out. It is also important to 

note that in some cases associations between certain protective factors and the 

mental health outcomes assessed in this thesis may have been stronger due to 

being temporally closer together than others. For example, in Chapter 3 adolescent 

factors were more strongly associated with the outcomes in young adulthood than 

those occurring in childhood. This may be because factors occurring in adolescence 

are indeed more strongly associated with young adult mental health outcomes. 

However, it cannot be ruled out that possible associations between childhood factors 

and mental health may have been weakened due to larger time lags. Thirdly, the 

ALSPAC cohort is not necessarily representative or inclusive of all population 

groups. In particular, the majority of ALSPAC participants are of White ethnicity 

which limits the generalisability of findings to other ethnic groups (Fraser et al., 

2013). Furthermore, the results from this thesis are only generalisable to other 

western countries with similar socioeconomic backgrounds. It is also possible that 

children with ADHD today have a different experience to those born in the early 

1990s in the ALSPAC cohort. 

 Fourth, there are likely to be a number of additional mechanisms that may play a 

role in the associations between adult mental health resilience and the protective 

factors that were not examined here which are likely to include parental mental 

health, parental relationship quality, ADHD medication usage, and differences in 

child temperament. Likewise, the results in the current thesis may have been 

affected by the quality of protective factors measures and changes across time of the 

choice of measures. In particular, the measures of school experience tested as 

potential protective factors were single item measures which limit their reliability and 

validity and thus the likelihood for associations to be found. School environment was 
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hypothesised to be promotive of later mental health resilience since the educational 

environment of those with ADHD is a significant challenge (Ford, 2020). Therefore, 

the lack of association could be due to poor measures, those in the high-risk group 

being less able to access any protective effects from their school experiences, or 

possibly due to the time lapse between school measures and young adult mental 

health. Future research should consider educational experiences of those with 

ADHD further. The limitations in this current thesis stemming from changes in 

measures across time and the quality of some measures arises due to the use of a 

longitudinal cohort study. Since, despite the benefits of using a large dataset from a 

study that has spanned decades it is necessary to work with the data that has 

already been collected. 

Additionally, since a wide range of protective factors were tested in one thesis, 

across Chapters 3 and 4, the possibility of false positive results (type I error) cannot 

be ruled out. However, testing a broad range of factors across individual, social, and 

family domains was advantageous since few previous studies had examined more 

than a few potential factors in one study. This also allowed for the relationship 

between protective factors to be investigated further across time and different 

domains (Chapter 5).  

Polygenic risk scores were used to account for ADHD genetic risk within the residual 

scores models. ADHD has a heritability estimate of 71-90% (Thapar et al., 2013), 

and polygenic risk scores are a useful indicator of disease risk for multifactorial 

disorders such as ADHD (Larsson et al., 2013). PRS have been found to be 

associated with ADHD symptom levels in the general population (Martin et al., 2014) 

as well as being higher in individuals with an ADHD diagnosis (Hamshere et al., 

2013), indicating that those with higher ADHD PRS scores are likely to show higher 

levels of ADHD problems. However, Brikell et al., (2018) also found that there is a 

significant association between ADHD PRS and general psychopathology, indicating 

that the genetic variance captured by ADHD PRS also reflects a genetic risk for 

childhood psychopathology more broadly. Therefore, although PRS can account for 

some of the genetic risk seen in ADHD it cannot be claimed that the current thesis 

has fully accounted for the genetic variance seen specifically within ADHD. In future 

research, utilising measures of family ADHD history may be another potential 

method for accounting for genetic risk of ADHD. 
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Another potential limitation is that measures of adult mental health (used in the 

residual scores approach at age 25) relied purely on self-reported measures. Some 

evidence has suggested that those with ADHD under-report mental health symptoms 

compared to their parents, which is the opposite of what is seen in the general 

population (Fraser et al., 2018).  It was also not possible in the current thesis to 

investigate sex differences within our high-risk ADHD group. The group consisted of 

70% male participants and comparisons of protective associations between males 

and females would be potentially unreliable due to sample size differences. Also, 

since there were so few female participants statistical power would have also been a 

concern. However, it is likely that females are underdiagnosed with ADHD ( Martin et 

al., 2018), and rates and predictors of mental health problems may differ for females 

and males with ADHD(Biederman et al., 2008).  

Lastly, a limitation within the current thesis, and the wider resilience literature, is that 

there is no one overarching theory that can guide research in the selection and 

grouping of protective factors. Further work is needed to help guide similar research 

in the selection of protective factors to examine. In particular, one option may be to 

adopt an ecological model similar to Bronfenbrenner, (1977) whose ecological model 

of development emphasised that children should be considered within multiple 

related ecological systems in their social environments including with family and 

peers. For example, children who experience ADHD symptoms are more likely to 

have difficulties in their familial and peer relationships. These relationships, however, 

are also shaped by broader social and cultural factors such as the child’s school 

environment and the stigma surrounding ADHD. It is important for any such theory to 

consider the interplay across different levels of an ecological model. The potential of 

an ecological model within resilience has been considered by Masten, (2001) who 

highlighted the importance of fundamental systems within a child’s broad 

environment. The current thesis, and the resilience and protective factors literature 

overall, could greatly benefit from a universal theoretical approach that would allow 

for the selection of protective factors that are unified by theory rather than the focus 

being on singular factors of interest. Suggestions for future work are described next. 

6.4. Suggestions for future work 

In the current thesis, an association was identified between childhood father 

involvement and young adult mental health resilience among those at high-risk due 
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to childhood ADHD symptoms. This association was then investigated further 

through mediation analyses which showed that adolescent self-esteem partly 

accounted for this relationship. However, it was not possible in the current thesis to 

gain a complete picture of family life and relationships in childhood. Therefore, future 

research should consider examining how parental relationship quality, outside 

support, and family structure impact on later mental health resilience in those with 

ADHD. The data available for the current studies focussed on mother and father 

involvement. However, the association found may reflect that having two involved 

parents, rather than specifically an involved father, is important for future mental 

health resilience. Previous research had already indicated the benefits to mental 

health in the general and other high-risk populations (Collishaw, Hammerton, et al., 

2016; Cong et al., 2020; Mahedy et al., 2018). More research has focussed on 

mother’s parenting and involvement than that of fathers. In the current thesis the 

measures used were based on mother-reports of father’s involvement and we were 

unable to investigate different family structures more widely. Therefore, investigating 

the role of fathers and the potential benefits of having two involved parents is an 

important area for future research. Attempting to account for father’s ADHD 

symptoms and economic background and utilising reports from more than one family 

member will be important. 

Secondly, Chapter 5 found that the relationship between childhood father 

involvement and emotional problems at age 25 was explained, in part, via 

adolescent self-esteem. These findings indicate that there is a developmental 

pathway for those with ADHD whereby higher paternal involvement leads to 

increased self-esteem which in turn is promotive of better emotional outcomes in 

young adulthood. There has been a lack of resilience-based ADHD research which 

has considered longitudinal pathways between different protective factors (Dvorsky 

& Langberg, 2016). However, there could be significant implications for preventative 

interventions of understanding how protective factors interact over time providing 

information on likely 'active ingredients’ and hypothesised mechanisms of effect of 

these interventions. This could inform potential interventions of the importance of 

specific factors in childhood leading to increases in other factors later in life which 

lead onto improved mental health resilience. Previous research in other high-risk 

populations has found that the number of protective factors across individual, family 



132 
 

and social domains experienced by an individual has a major effect on mental health 

resilience (Collishaw, Gardner, et al., 2016; Collishaw, Hammerton, et al., 2016). 

Therefore, it is important for further research to consider how protective factors 

interact with each other over time as focusing on single protective factors is unlikely 

to be sufficient. The current thesis was only able to examine the relationship 

between protective factors spanning childhood and adolescence within mediation 

analyses, therefore further research is needed that links factors from childhood into 

young adulthood. 

A limitation discussed above is that the findings in this study are not generalisable to 

other populations where the culture and sociodemographic status differ from those 

seen in ALSPAC. However, ADHD is a global concern, yet the way in which ADHD is 

viewed from an education, cultural, and political viewpoint differs immensely between 

regions (Smith, 2017). Therefore, an individual experiencing ADHD in one country is 

likely to have a vastly different experience than someone in another. This may be 

particularly relevant when considering resilience within ADHD. For example, what is 

considered a better-than-expected outcome for someone with ADHD may well differ 

dependent on culture. Also, potential protective factors are also likely to vary. For 

example, there are significant differences in education systems, mental health and 

ADHD treatment approaches, family environment, and the stigma around 

experiencing ADHD. Therefore, more research examining potential protective factors 

in cohorts such as The Pelotas Birth Cohort (Victora et al., 2008), based in Brazil, 

which differ from ALSPAC in terms of cultural and sociodemographic context would 

be valuable. 

Lastly, the current thesis aimed to identify ways in which to optimise young adult 

mental health outcomes in individuals with high childhood ADHD symptoms. 

Identifying protective factors in population-based high-risk sample was 

advantageous since this means the associations found in the current thesis are 

relevant for individuals who experience sub-threshold ADHD symptoms, and those 

who may not seek or be eligible for clinical ADHD treatment. However, these findings 

therefore, are not generalisable to more severely affected clinical populations. 

Therefore, future research should build on the findings in the current thesis to 

investigate how the protective factors identified here could also benefit those with 

clinically diagnosed ADHD. 
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6.5. Conclusion 

This thesis aimed to identify protective factors that may optimise adult mental health 

outcomes in children with high childhood ADHD symptoms. This thesis took an 

advantageous approach by utilising a prospective longitudinal cohort study to identify 

factors that promote mental health resilience in a population sample of those with 

high ADHD symptoms in childhood. Another strength of the current thesis is that 

resilience was approached in two complementary ways. Examining sustained good 

mental health allowed for resilience across many different types of mental health 

problem and across young adulthood (18-25 years) to be investigated. This was 

complimented by the better-than-expected residual scores approach which allowed 

for differences in ADHD risk to be accounted for whilst protective effects for specific 

mental health outcomes at age 25 could be investigated. A wide range of individual, 

social, and family factors across development were explored. Key factors that were 

found to promote mental health resilience in this high-risk ADHD sample included 

childhood father involvement, family relationship quality, adolescent self-esteem, 

adolescent and young adulthood peer relationships, and practical and emotional 

support in young adulthood. Further research should now take these findings further 

in order to start to develop preventative interventions. 
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7. Appendices 

7.1. Appendix 1 – Code to conduct SEM on multiply imputed data 

using a loop 

use "Y:\PSYCM\Projects\Neurodevelopmental Disorders\Lorna 

Ushaw\Collishaw_18Nov2020\Paper 3\mi_v2.dta", clear 

 

capture postclose sem_loop 

postfile sem_loop impdata ind1 ind1_var ind2 ind2_var ind3 ind3_var /// 

 indtot indtot_var dir dir_var tot tot_var using "sem_unconditional_imp1.dta", replace 

 

forvalues impdata = 1/100 {  

 use mi_v2, clear 

 di "`impdata'" 

 keep if _mi_m==`impdata' 

 qui sem (semotion <- fathinvol3 ta7025drecode ccxd860b kz021 a006grouped 

medugrouped childprs0_05std p7adhd_dawba_sx_score p10adhd_dawba_sx_score 

adhdsev_v1) /// 

(ccxd860b <- fathinvol3 ta7025drecode kz021 a006grouped medugrouped 

childprs0_05std p7adhd_dawba_sx_score p10adhd_dawba_sx_score adhdsev_v1) 

(ta7025drecode <- fathinvol3 kz021 a006grouped medugrouped childprs0_05std 

p7adhd_dawba_sx_score p10adhd_dawba_sx_score adhdsev_v1) 

 

*Indirect effect self-esteem * 

nlcom (_b[ccxd860b:fathinvol3]*_b[semotion:ccxd860b]) 

local ind1 = r(b)[1,1] 

local ind1_var = r(V)[1,1] 
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*Indirect effect via peers * 

nlcom (_b[ta7025drecode:fathinvol3]*_b[semotion:ta7025drecode]) 

local ind2 = r(b)[1,1] 

local ind2_var = r(V)[1,1] 

 

* Indirect effect via both as sequence * 

nlcom 

(_b[ta7025drecode:fathinvol3]*_b[ccxd860b:ta7025drecode]*_b[semotion:ccxd860b]) 

local ind3 = r(b)[1,1] 

local ind3_var = r(V)[1,1] 

 

*Total indirect effect * 

nlcom (_b[ta7025drecode:fathinvol3]*_b[semotion:ta7025drecode] + /// 

_b[ccxd860b:fathinvol3]*_b[semotion:ccxd860b] + /// 

_b[ta7025drecode:fathinvol3]*_b[ccxd860b:ta7025drecode]*_b[semotion:ccxd860b]) 

local indtot = r(b)[1,1] 

local indtot_var = r(V)[1,1] 

 

* Direct effect * 

nlcom (_b[semotion:fathinvol3]) 

local dir = r(b)[1,1] 

local dir_var = r(V)[1,1] 

 

* total effect 

nlcom (_b[ta7025drecode:fathinvol3]*_b[semotion:ta7025drecode] + /// 
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_b[ccxd860b:fathinvol3]*_b[semotion:ccxd860b] + /// 

_b[ta7025drecode:fathinvol3]*_b[ccxd860b:ta7025drecode]*_b[semotion:ccxd860b]) 

+ (_b[semotion:fathinvol3]) 

local tot = r(b)[1,1] 

local tot_var = r(V)[1,1] 

  

post sem_loop (`impdata') (`ind1') (`ind1_var') (`ind2') (`ind2_var') (`ind3') (`ind3_var') 

/// 

 (`indtot') (`indtot_var') (`dir') (`dir_var') (`tot') (`tot_var') 

} 

postclose sem_loop   

 

use "Y:\PSYCM\Projects\Neurodevelopmental Disorders\Lorna 

Ushaw\Collishaw_18Nov2020\Paper 3\sem_unconditional_imp1.dta", clear 

 

 

clonevar ind1_b = ind1 

clonevar ind2_b = ind2 

clonevar ind3_b = ind3  

clonevar indtot_b = indtot 

clonevar dir_b = dir 

clonevar tot_b = tot 

 

renvars ind1 ind2 ind3 indtot dir tot / ind1_mn ind2_mn ind3_mn indtot_mn dir_mn 

tot_mn 

renvars ind1_var ind2_var ind3_var indtot_var dir_var tot_var / ind1_w ind2_w 

ind3_w indtot_w dir_w tot_w 
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collapse (mean) ind1_mn ind2_mn ind3_mn indtot_mn dir_mn tot_mn ind1_w 

ind2_w ind3_w indtot_w dir_w tot_w (sd) ind1_b ind2_b ind3_b indtot_b dir_b tot_b 

for var ind1_b ind2_b ind3_b indtot_b dir_b tot_b: replace X = X^2 

for any ind1_ ind2_ ind3_ indtot_ dir_ tot_: gen Xtotvar = Xw + (1 + 1/100)*Xb 

 

for any ind1_ ind2_ ind3_ indtot_ dir_ tot_: gen Xtotse = Xtotvar^0.5 

 

list ind1_mn ind1_totse  

list ind2_mn ind2_totse  

list ind3_mn ind3_totse  

list indtot_mn indtot_totse 

list dir_mn dir_totse 

list tot_mn tot_totse 

 

 

*Intermediate Confounder Added* 

 

use "Y:\PSYCM\Projects\Neurodevelopmental Disorders\Lorna 

Ushaw\Collishaw_18Nov2020\Paper 3\mi_v2.dta", clear 

*keep if _mi_m==1 

*paramed fathinvol3, avar(semotion) mvar(ccxd860b) a0(0) a1(1) m(0) yreg(linear) 

mreg(logistic) boot reps(1000) 

 

capture postclose sem_loop 

postfile sem_loop impdata ind1 ind1_var ind2 ind2_var ind3 ind3_var /// 

 indtot indtot_var dir dir_var tot tot_var using "sem_unconditional_imp1.dta", replace 
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forvalues impdata = 1/100 {  

 use mi_v2, clear 

 di "`impdata'" 

 keep if _mi_m==`impdata' 

 qui sem (semotion <- fathinvol3 ta7025drecode ccxd860b kz021 a006grouped 

medugrouped childprs0_05std p7adhd_dawba_sx_score p10adhd_dawba_sx_score 

kw6602b adhdsev_v1) /// 

(ccxd860b <- fathinvol3 ta7025drecode kz021 a006grouped medugrouped 

childprs0_05std p7adhd_dawba_sx_score p10adhd_dawba_sx_score kw6602b 

adhdsev_v1) (ta7025drecode <- fathinvol3 kz021 a006grouped medugrouped 

childprs0_05std p7adhd_dawba_sx_score p10adhd_dawba_sx_score kw6602b 

adhdsev_v1) (kw6602b <- fathinvol3 kz021 a006grouped medugrouped 

childprs0_05std p7adhd_dawba_sx_score p10adhd_dawba_sx_score adhdsev_v1) 

 

*Indirect effect self-esteem * 

nlcom (_b[ccxd860b:fathinvol3]*_b[semotion:ccxd860b] + /// 

_b[kw6602b:fathinvol3]*_b[ccxd860b:kw6602b]*_b[semotion:ccxd860b]) 

local ind1 = r(b)[1,1] 

local ind1_var = r(V)[1,1] 

 

*Indirect effect via peers * 

nlcom (_b[ta7025drecode:fathinvol3]*_b[semotion:ta7025drecode] + /// 

_b[kw6602b:fathinvol3]*_b[ta7025drecode:kw6602b]*_b[semotion:ta7025drecode]) 

local ind2 = r(b)[1,1] 

local ind2_var = r(V)[1,1] 

 

* Indirect effect via both as sequence * 
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nlcom 

(_b[ta7025drecode:fathinvol3]*_b[ccxd860b:ta7025drecode]*_b[semotion:ccxd860b] 

+ /// 

_b[kw6602b:fathinvol3]*_b[ta7025drecode:kw6602b]*_b[ccxd860b:ta7025drecode]*_

b[semotion:ccxd860b]) 

local ind3 = r(b)[1,1] 

local ind3_var = r(V)[1,1] 

 

*Total indirect effect * 

nlcom ((_b[ccxd860b:fathinvol3]*_b[semotion:ccxd860b] + /// 

_b[kw6602b:fathinvol3]*_b[ccxd860b:kw6602b]*_b[semotion:ccxd860b]) + /// 

(_b[ta7025drecode:fathinvol3]*_b[semotion:ta7025drecode]) + /// 

(_b[kw6602b:fathinvol3]*_b[ta7025drecode:kw6602b]*_b[semotion:ta7025drecode]) 

+ /// 

(_b[ta7025drecode:fathinvol3]*_b[ccxd860b:ta7025drecode]*_b[semotion:ccxd860b] 

+ /// 

_b[kw6602b:fathinvol3]*_b[ta7025drecode:kw6602b]*_b[ccxd860b:ta7025drecode]*_

b[semotion:ccxd860b])) 

local indtot = r(b)[1,1] 

local indtot_var = r(V)[1,1] 

 

* Direct effect * 

nlcom (_b[semotion:fathinvol3] + _b[kw6602b:fathinvol3]*_b[semotion:kw6602b]) 

local dir = r(b)[1,1] 

local dir_var = r(V)[1,1] 

 

* total effect 
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nlcom ((_b[ccxd860b:fathinvol3]*_b[semotion:ccxd860b] + /// 

_b[kw6602b:fathinvol3]*_b[ccxd860b:kw6602b]*_b[semotion:ccxd860b]) + /// 

(_b[ta7025drecode:fathinvol3]*_b[semotion:ta7025drecode]) + /// 

(_b[kw6602b:fathinvol3]*_b[ta7025drecode:kw6602b]*_b[semotion:ta7025drecode]) 

+ /// 

(_b[ta7025drecode:fathinvol3]*_b[ccxd860b:ta7025drecode]*_b[semotion:ccxd860b] 

+ /// 

_b[kw6602b:fathinvol3]*_b[ta7025drecode:kw6602b]*_b[ccxd860b:ta7025drecode]*_

b[semotion:ccxd860b]) + (_b[semotion:fathinvol3] + 

_b[kw6602b:fathinvol3]*_b[semotion:kw6602b])) 

local tot = r(b)[1,1] 

local tot_var = r(V)[1,1] 

  

post sem_loop (`impdata') (`ind1') (`ind1_var') (`ind2') (`ind2_var') (`ind3') (`ind3_var') 

/// 

 (`indtot') (`indtot_var') (`dir') (`dir_var') (`tot') (`tot_var') 

} 

postclose sem_loop   

 

use "Y:\PSYCM\Projects\Neurodevelopmental Disorders\Lorna 

Ushaw\Collishaw_18Nov2020\Paper 3\sem_unconditional_imp1.dta", clear 

 

 

clonevar ind1_b = ind1 

clonevar ind2_b = ind2 

clonevar ind3_b = ind3  

clonevar indtot_b = indtot 
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clonevar dir_b = dir 

clonevar tot_b = tot 

 

renvars ind1 ind2 ind3 indtot dir tot / ind1_mn ind2_mn ind3_mn indtot_mn dir_mn 

tot_mn 

renvars ind1_var ind2_var ind3_var indtot_var dir_var tot_var / ind1_w ind2_w 

ind3_w indtot_w dir_w tot_w 

 

collapse (mean) ind1_mn ind2_mn ind3_mn indtot_mn dir_mn tot_mn ind1_w 

ind2_w ind3_w indtot_w dir_w tot_w (sd) ind1_b ind2_b ind3_b indtot_b dir_b tot_b 

for var ind1_b ind2_b ind3_b indtot_b dir_b tot_b: replace X = X^2 

for any ind1_ ind2_ ind3_ indtot_ dir_ tot_: gen Xtotvar = Xw + (1 + 1/100)*Xb 

 

for any ind1_ ind2_ ind3_ indtot_ dir_ tot_: gen Xtotse = Xtotvar^0.5 

 

list ind1_mn ind1_totse  

list ind2_mn ind2_totse  

list ind3_mn ind3_totse  

list indtot_mn indtot_totse 

list dir_mn dir_totse 

list tot_mn tot_totse 
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