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Overview

Antisocial behaviour is known to be considerably more prevalent among
males than females. This thesis explores four common comorbidities of antisocial
behaviour — anxiety, depression, hyperactivity/inattention and callous and
unemotional traits — examining the contributing role of each of these comorbidities to
the sex difference in antisocial behaviour, and their influence on young people’s

engagement in antisocial behaviour over time.

Part | is a conceptual introduction which reviews the existing literature on the
relationships between each of these comorbidities and antisocial behaviour. Sex
differences exist within each of these comorbidities, and this introduction explores
the association between these sex differences and sex differences in antisocial

behaviour, as evidenced by the literature.

Part Il is an empirical study which uses data from the Systemic Therapy for
at Risk Teens study to examine sex differences in the respective associations
between anxiety, depression, hyperactivity/inattention and callous/unemotional (CU)
traits, and antisocial behaviour. Structural equation models were used to test these
associations cross-sectionally at baseline, and cross-lagged panel models were
used to test them longitudinally across the 18-month period of the trial. Depression,
hyperactivity/inattention and CU traits each predicted self-reported delinquency at
baseline, but no moderating effect of sex was found. Over time,
hyperactivity/inattention and CU traits influenced self-reported delinquency in similar
ways for boys and girls. However, different patterns of association appeared for
anxiety and depression, suggesting that different causal mechanisms may be giving

rise to conduct problems for each sex.

Part Ill is a critical appraisal, in which | begin by exploring the influence of

socially constructed gender roles on antisocial behaviour and consider this in



relation to my study, before going on to reflect on the process of making choices

within the context of a project based on secondary data analysis.



Impact Statement

Adolescent antisocial behaviour often results in considerable distress,
disruption and costs to families, schools and wider society. Through its exploration
of common comorbidities of adolescent antisocial behaviour and its analysis of how
these comorbidities influence engagement in antisocial behaviour over time, this
thesis advances understanding of some of the underlying causes and correlates of

antisocial behaviour.

One of the main findings of this thesis is that there are more similarities than
differences between boys and girls who present with conduct difficulties. Both are
likely to experience comorbid depression and hyperactivity/inattention, and both are
likely to display callous and unemotional traits. With regards to clinical implications,
this highlights the importance of appropriately assessing for these difficulties in both
boys and girls, and of being wary of making assumptions based on either the
prevalence of these difficulties in the general population, or on gender-normative

expectations.

This said, there may be some sex differences in the way these comorbid
difficulties influence antisocial behaviour over time. Girls may be more likely to act
out their symptoms of depression, such that depression predicts later antisocial
behaviour. Early recognition and treatment of depression in girls may therefore be
particularly important to help reduce their engagement in antisocial behaviour. For
boys on the other hand, antisocial behaviour may be more closely linked to
concurrent anxiety symptoms than it is for girls, which is an unexpected finding

given the higher prevalence of anxiety among girls with conduct difficulties.

Although it cannot be concluded from the results presented in this thesis that
any of these comorbid difficulties directly cause antisocial behaviour in young

people, it does provide evidence that several of them are strongly associated with it.



Thus, when working with young people with conduct problems, developing
interventions which are tailored to their individual needs and which support them in

managing these comorbid difficulties could help to improve their quality of life.

As well as potentially benefitting services by contributing to the development
of informed interventions for young people presenting with antisocial behaviour, the
information presented in this thesis could also have a wider impact for families,
schools and communities. It emphasises the importance of recognising mental
health difficulties in young people with conduct problems, and of supporting parents
and schools to meet the individual needs of these young people. Young people with
conduct difficulties are so often excluded, dismissed, rejected and forgotten,
particularly when their opportunities and access to support are constrained by lower
socio-economic status, and continuing to educate parents, teachers and the general
public about the difficulties faced by many of these young people is crucial to the
fostering of empathy and understanding, and the ultimate reduction of antisocial

behaviour.
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Abstract

It is well established that males are significantly more likely to engage in
antisocial behaviour than females, and that the prevalence of antisocial behaviour
increases considerably during adolescence. Young people who frequently engage in
antisocial behaviour often receive a diagnosis of conduct disorder (CD). This
literature review explores three of the most common comorbid conditions which
affect young people with CD: anxiety, depression and attention-deficit/hyperactivity
disorder (ADHD), as well as callous-unemotional (CU) traits, which are thought to
distinguish a particularly antisocial subgroup within CD. Sex differences exist within
each of these comorbid groups, and this review aims to examine the extent to which
the association between sex differences in these comorbid conditions and sex

differences in CD has been explored in the literature.
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Introduction

Adolescent antisocial behaviour is a major health and social problem which
is known to affect boys significantly more than girls. This study aims to examine the
extent to which sex differences in antisocial behaviour can be accounted for by sex
differences in anxiety, depression, hyperactivity/inattention and callous-unemotional
traits, difficulties which are known to be differentially associated with antisocial
behaviour, and which tend to affect boys and girls to different degrees. The study
uses data from the Systemic Therapy for At Risk Teens (START) trial, an 18-month
randomised controlled trial conducted with adolescents with moderate-to-severe
antisocial behaviour. The differential effects of each of the above factors on self-
reported delinquency for boys and girls will first be examined at baseline. The study
will then examine the reciprocal relationships between each of these factors and
self-reported delinquency over time for boys and for girls. Understanding the
different ways in which these difficulties relate to antisocial behaviour for boys and

girls may help inform the development of future interventions.

This literature review will focus on the relationship between conduct disorder
(CD) and its most common comorbid disorders — anxiety, depression and attention-
deficit/hyperactivity disorder (ADHD) — as well as callous-unemotional (CU) traits,
which are thought to distinguish a particularly antisocial subgroup within CD. Sex
differences exist within each of these comorbid groups, and this review will aim to

examine the extent to which the association between sex differences in these

comorbid conditions and sex differences in CD has been explored in the literature. It
will begin by introducing the key concepts of antisocial behaviour, anxiety,
depression, ADHD and CU traits, including definitions, prevalence rates and
evidence of sex differences. It will then go on to consider each comorbidity in turn,

attempting to understand how sex differences in the comorbid disorder relate to sex

differences in CD. It will conclude by setting out the aims of the study, the

14



knowledge gap which it seeks to address, and the hypotheses which are being put

forward based on the literature reviewed.

Key Concepts

Antisocial behaviour

Oppositional defiant disorder

According to the Diagnostic and Statistical Manual of Mental Disorders (5th
ed.; DSM-5; American Psychiatric Association [APA], 2013), oppositional defiant
disorder (ODD) is characterised by a persistent pattern of angry or irritable mood,
argumentative or defiant behaviour, or vindictiveness. The estimated prevalence of
ODD varies depending on population demographics, diagnostic criteria and
assessment tools (Cohn & Adesman, 2015), but estimates in the general population
range from 2% to 16% in children and adolescents. Although slightly more boys than
girls are diagnosed with ODD in childhood, the gap closes in adolescence, with no
noticeable gender difference after age 13 (Loeber, Burke, Lahey, Winters, & Zera,

2000).

Conduct disorder

Conduct disorder (CD) is characterised by a repetitive and persistent pattern
of behaviour in which the basic rights of others or major age-appropriate societal
norms or rules are violated (DSM-5, APA, 2013). This includes aggressive conduct
which threatens or causes physical harm to people or animals, conduct which
causes property damage or loss, deceitfulness or theft, and serious violation of
rules. These behaviours go beyond some of the defiant behaviour seen in

individuals with ODD (Cohn & Adesman, 2015). The estimated lifetime prevalence
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of CD in the community is most commonly reported at around 5%, but can range

from 1% to 16% depending on the sample (Thomas, 2010).

Development and course

The distress, disruption and costs of ODD/CD brought upon families,
schools, peer groups and wider society are often considerable (Scott, 2015). A
number of risk factors have been identified for the development of these disorders,
including psychological factors such as below-average I1Q, reading problems,
language impairment and hyperactivity; family factors such as domestic violence,
parent-child conflict and exposure to parental antisocial behaviour; and
environmental factors relating to schools and neighbourhoods (Cohn & Adesman,
2015). The detrimental effects of these risk factors are additive, increasing the risk

for ODD and CD with each additional factor.

ODD and CD have markedly poor long term outcomes, including high levels
of violent offending, drug use, teenage pregnancy, poor academic achievement and
low rates of employment (Fergusson, Horwood, & Ridder, 2005). Duration and
severity of symptoms, as well as age of onset, have been found to play a significant

role in predicting outcomes in adulthood (Scott, 2015).

Sex differences

Males are known to be generally much more antisocial than females (Moffitt,
Caspi, Rutter, & Silva, 2001). In fact, together with quality of parenting, sex is the
strongest predictor of antisocial behaviour in most studies (Odgers et al., 2012). In
childhood, the ratio of boys to girls with ODD is 2:1, increasing to between 3:1 and

7:1 for adolescents with CD. However these gender differences may in part be an
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artefact of social biases within the diagnostic criteria (Cohn & Adesman, 2015). Boys
with CD are more likely to engage in overt physical aggression, while girls engage in
relational and indirect aggression such as manipulative behaviour aimed at harming
others. Not only is this poorly captured in the diagnostic criteria, it is also much
harder to detect. In adolescence, boys are more likely to engage in behaviours such
as fighting, stealing and vandalism, whereas girls are more likely to exhibit lying,

truancy, running away, substance misuse and prostitution (DSM-5, APA, 2013).

In the Dunedin Multidisciplinary Health and Wellbeing Study, Moffitt et al.
(2001) found that males accounted for more of every type of offence, at almost
every age. In general, they accounted for between two-thirds and four-fifths of total
offences, although the sex difference was slightly more significant in official
conviction rates than in self-report data, most likely due to the greater severity of
officially recorded crimes. They found the largest sex difference in violent offending
and the smallest in drug- and alcohol-related offending, and the two sexes were the
most similar in their antisocial behaviour during middle adolescence. Although high-
rate offending was concentrated among a few members of the population for both
males and females, the most active females offended at a much lower rate than the

most active males.

Despite these differences in prevalence rates, the majority of risk factors
appear to operate in the same way for boys and girls (Moffitt et al., 2001). Results
from the Dunedin study show that most risk factors (including family, behavioural,
neurocognitive and peer-relationship factors) applied equally well to males and
females, suggesting that both sexes are equally vulnerable to these risk factors.
However there were differences in rates of exposure to these risk factors.
Specifically, Moffitt et al. (2001) found that the most important contributing factor to
sex differences in adolescent antisocial behaviour was the sex difference in

childhood hyperactivity.
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Anxiety

Generalised anxiety disorder (GAD) is characterised by excessive anxiety or
worry about a variety of events or activities (DSM-5, APA, 2013). GAD is often
accompanied by restlessness, difficulty concentrating, irritability and/or disturbed
sleep. Children with GAD tend to worry particularly about their competence or the
guality of their performance, often resulting in a marked impairment in school
performance, family relationships and social functioning (lalongo, Edelsohn,

Werthamer-Larsson, Crockett, & Kellam, 1994).

Anxiety disorders are the most common childhood mental disorders with a
prevalence of 5-10% in the general population, and an overrepresentation of girls
(Pine & Klein, 2015). The prevalence of GAD among adults aged over 16 in the UK

is 5.9% (Mental Health Foundation, 2016).

Studies have found that girls report a greater number of fears than boys, and
that anxiety disorders are more common in girls, particularly in adolescence (Albano
& Krain, 2005; Ollendick, King, & Frary, 1989). Girls have also been found to have
more difficulty with psychological factors associated with the development of
anxiety, reporting high self-consciousness, lower self-esteem and more physical
illness (Lewinsohn et al., 1998). Sex differences in the prevalence of anxiety
disorders continue through adolescence and into adulthood (Roza, Hofstra, van der
Ende, & Verhulst, 2003), with one in three women meeting criteria for an anxiety
disorder in her lifetime, compared with 22% of men (McLean, Ashaani, Litz, &

Hofmann, 2011).

Depression

Depression is characterised by depressed mood or loss of interest or

pleasure in almost all activities (DSM-5, APA, 2013). In children and adolescents,
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mood can sometimes present as irritable rather than sad. Prevalence of depressive
disorders is 1-2% in children and 3-8% in adolescence, with a lifetime prevalence of
around 20% by the end of adolescence (Costello, Mustillo, Erkanli, Keeler, &
Angold, 2003). The prevalence of depression in adults aged 16 and over in the UK

is 3.3% (Mental Health Foundation, 2016).

Women are two to three times more likely to experience depression, and this
is reflected in both community and clinically referred samples (Zahn-Waxler, Race,
& Duggal, 2005). While rates of childhood depression are similar for boys and girls,
around puberty they increase dramatically for girls, remaining approximately the
same for boys (Angold & Rutter, 1992). By late adolescence females have a1 in 5
chance of experiencing a major depressive episode, twice as likely as males,
making depression the most common and disabling disorder for women. Etiological
theories on the sex difference in depression include a broad range of social,

environmental, cognitive, personality and biological factors.

Attention deficit/hyperactivity disorder

Attention deficit/hyperactivity disorder (ADHD) is characterised by persistent
patterns of inattention, hyperactivity and impulsivity which interfere with
development or functioning (DSM-5, APA, 2013). Inattention presents as difficulty
maintaining focus, being disorganised and lacking persistence. Hyperactivity
describes excessive movement when not appropriate, or excessive fidgeting or
talkativeness. Impulsivity may relate to a desire for immediate rewards, and can
present as making important decisions without consideration of consequences, as
well as social intrusiveness (e.g. interrupting). ADHD begins in childhood, and

presentations can vary significantly.
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ADHD has a worldwide prevalence of 5.3%, with marked differences by
country (ranging from 1% to 19%) (Polanczyk, Silva de Lima, Horta, Biederman, &
Rohde, 2007). The estimated prevalence of ADHD among children in the UK is

1.5% (Russell, Rodgers, Ukoumunne, & Ford, 2014).

For much of the 20th century, ADHD was associated with aggression and
conduct problems (Hinshaw & Blachman, 2005), and as boys were more likely to
present with these symptoms, they were more likely to be referred clinically and
selected for research investigations. The appearance of "attention deficit disorder
without hyperactivity" in the DSM-III (APA, 1980) and of ADHD "inattentive type" in

the DSM-IV (APA, 1994) led to increased recognition of ADHD in girls.

Nonetheless, ADHD remains two to three times more prevalent in boys than
in girls in community samples (APA, 2013). In clinic-referred samples the ratio is
considerably higher, because of the increased likelihood of referral for associated
aggression, which is more common in boys (Hinshaw & Blachman, 2005). In
community samples, girls appear to be less symptomatic than boys in terms of both
inattention and hyperactivity/impulsivity and less impaired than boys with regards to
reading achievement, aggression and peer status (Gershon, 2002). However, in
clinic-referred samples, there is very little difference between boys and girls in
relation to symptomatology and impairment, other than perhaps greater amounts of

inattention among girls.

Callous-unemotional traits

Psychopathy is a construct which refers to a pattern of callous, manipulative,
deceitful and remorseless behaviour, and has proved important for understanding
antisocial behaviour in adults (Essau, Sasagawa, & Frick, 2006). Given that adult

antisocial behaviour has been found to develop from childhood, there has been
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increasing research on the extension of the construct of psychopathy to children.
This has focused largely on the concept of callous-unemotional (CU) traits, which
can be categorised into three dimensions: callousness, characterised by a lack of
empathy, guilt or remorse; uncaring, a lack of caring for the feelings of others or for
one's own performance in tasks; and unemotional, an absence of emotional
expression (Essau et al., 2006). As a result, the DSM-5 now includes a specifier in
the diagnostic criteria for CD which identifies individuals with "limited prosocial
emotions", defined as lack of remorse or guilt and callous lack of empathy (APA,
2013). These characteristics relate to the individual's pattern of interpersonal and
emotional functioning as opposed to occasional occurrences, and in a sense have
been used to differentiate between children whose violent and antisocial behaviour
is premeditated and those for whom it is reactive and impulsive (Viding, Fontaine, &

McCrory, 2012).

There is a relatively high stability of CU traits from childhood to adolescence
(Frick & White, 2008). Some studies have found adolescents aged 15 to 16 to score
higher on the Inventory of Callous-Unemotional Traits (ICU; Frick, 2003), supporting
the notion of a normative level of change in these traits over the course of

development (Essau et al., 2006).

In community samples, CU traits are low in children without CD, but are
present in between 10% and 31% of children with CD (Kahn, Frick, Youngstrom,
Findling, & Youngstrom, 2012). In clinic-referred samples, between 20% and 50% of
children with CD receive the CU specifier. Boys have consistently been found to
present with significantly higher CU traits than girls (Essau et al., 2006; Pihet, Etter,

Schmid, & Kimonis, 2015).
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Review of Literature

Anxiety and antisocial behaviour

Karpman (1941) was one of the first researchers to distinguish two subtypes
of psychopathy (Brazil, van Dongen, Maes, Mars, & Baskin-Sommers, 2018), which
he termed the "idiopathic" (primary) and "symptomatic" (secondary) subtypes.
According to him, antisocial traits such as lack of guilt or empathy and callousness
are shared between these two subtypes, but their underlying aetiologies differ. The
idiopathic subtype results from a heritable affective deficit and is characterised by
lack of anxiety, as well as affective and attention-related deficits. The symptomatic
subtype on the other hand is thought to result from social disadvantage, excessive
neurotic anxiety or other psychopathology. Thus secondary psychopaths show

greater levels of anxiety, but similar levels of antisocial behaviour.

Building on Gray's reinforcement sensitivity theory (Gray, 1970), it has been
proposed that primary psychopathy is the result of a low Behavioural Inhibition
System (BIS) — in other words low anxiety — leading to low avoidance of possible
negative consequences (Fowles, 1980; Lykken, 1995). Secondary psychopathy, by
contrast, arises from an overactive Behavioural Activation System (BAS), resulting
in increased risk of impulsive responses to rewarding events, including stressful
situations. The presence of anxiety symptoms has therefore been proposed as the
principal criterion for differentiating between individuals with persistent antisocial

behaviour (Hodgins, de Brito, Simonoff, Vloet, & Viding, 2009).

The risk of developing an anxiety disorder is three times higher in children
with CD than in those without (Angold, Costello, & Erkanli, 1999). Epidemiological
studies have found that comorbid anxiety disorders in children with CD range from
22 to 33% in the general population and from 60 to 75% in clinic-referred

populations (Russo & Beidel, 1994). However the effect of comorbid anxiety
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symptoms on antisocial behaviour remains unclear. Traditionally, anxiety has been
seen as a protective factor, assumed to moderate the manifestation and severity of
aggressive and antisocial behaviour (Pfeffer & Plutchik, 1989), while lower levels of
anxiety were associated with an increased risk of persistent antisocial behaviour
(Moffitt, Caspi, Harrington, & Milne, 2002). In line with this, some studies have
emphasised the low rate of transition from CD to antisocial personality disorder
(ASPD) in the presence of comorbid anxiety disorders (Polier, Vloet, Herpertz-
Dahlmann, Laurens, & Hodgins, 2012). For example, in a prospective study of
incarcerated adolescents, those who met criteria for GAD were less likely to receive
a diagnosis of ASPD three years later (Washburn et al., 2007). However, the
National Comorbidity Survey found that 53.3% of American men with ASPD also
had a diagnosis of anxiety disorder (Goodwin & Hamilton, 2003), and in more than

half of these cases, the onset of the anxiety disorder was prior to age 16.

Some studies have found that the direction of the relationship varies
according to the characteristics of the sample (Euler et al., 2015). One hypothesis is
that in non-CD children, internalising problems protect against future antisocial
behaviour, while in CD children the risk of future antisocial behaviour is increased
(Olsson, 2009; Sourander et al., 2007). It may also be necessary to distinguish
between different anxiety constructs. For example, fear may decrease antisocial
behaviour, while anxiety as a negative emotional state may be a consequence of
behavioural problems and be related to stress (Frick, Lilienfeld, Ellis, Loney, &

Silverthorn, 1999).

The majority of studies aimed at identifying classifications of antisocial
adolescents are conducted with males. Although there is a higher prevalence of CD
diagnoses among boys, the prevalence among girls is between 1% and 3% (Euler et
al., 2015) and the psychosocial impact on their development is significant. Given

that anxiety and mood disorders are more prevalent among adolescent girls than
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boys, it follows that there are higher rates of comorbidity of these disorders in CD
girls. Indeed, as well as being more prevalent in girls with CD, comorbid anxiety is
also associated with more severe antisocial behaviour (Lehto-Salo, Narhi, Ahonen,
& Marttunen, 2009). This supports the notion of a CD "gender paradox”
(Wasserman, Mcreynolds, Ko, Katz, & Carpenter, 2005): girls are less likely to be
affected by CD, but for those who are the severity of behavioural difficulties and
rates of comorbid symptoms are higher, making their developmental prognosis
worse than that of CD boys. However, other studies have found that although girls
with conduct problems are more likely to have comorbid internalising problems than
boys with conduct problems, the impact of these internalising problems on the
severity of their antisocial behaviour was no different between the genders (Polier et

al., 2012).

In summary, the relationship between anxiety and antisocial behaviour is a
complex one. High levels of anxiety can increase the likelihood of engaging in
antisocial behaviour that is reactive and impulsive, but can also serve as a
protective factor. In addition to serving as a potential risk factor for antisocial
behaviour, anxiety can also emerge as a result of risk taking behaviour which leads
to negative consequences and increased stress. It is therefore unclear whether the
higher rates of antisocial behaviour observed in boys can be explained by their
lower rates of anxiety. What's more, the "gender paradox" is such that for girls with
CD, comorbid anxiety appears to increase rates of antisocial behaviour. It seems
likely therefore that the relationship between anxiety and antisocial behaviour is

different for boys and girls.
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Depression and antisocial behaviour

Many adolescents who engage in antisocial behaviour have comorbid
emotional problems. In community samples, children with CD are 6.6 times more
likely to experience depression than children without CD (Angold et al., 1999). This
high level of comorbidity between depression and CD is perhaps surprising because
the two disorders have very little in common in terms of their symptomatology. As
described above, symptoms of CD consist of violent behaviours, status offences and
property crimes, and are entirely behavioural. Symptoms of depression on the other

hand are more affective.

Some believe that co-occurring depression and CD represent a distinct
disorder, leading to the inclusion in the International Statistical Classification of
Diseases and Related Health Problems (ICD-10; World Health Organization, 1992)
of a category termed "depressive conduct disorder". Zoccollilo's (1992) review,
however, provides a convincing case against this, arguing that children with CD and
depression do not differ from children with CD alone on independent validators such
as association with ASPD. He proposes instead that CD should be viewed as a
"disorder of multiple dysfunction”, where anxiety and depression represent

dysfunctions in affect regulation and CD symptoms representing social dysfunction.

The consideration of comorbidity is important, as children diagnosed with
comorbid depression and CD have been found to have higher rates of suicidal
behaviours and greater social dysfunction in a number of domains compared with
children diagnosed with depression alone (Fombonne, Wostear, Cooper, Harrington,
& Rutter, 2001). Many studies of comorbidity focus on homotypic and heterotypic
continuity. Homotypic continuity refers to the continuity of a phenomenon over time
in a form that changes relatively little, while heterotypic continuity refers to a

continuous process which generates different forms over time (Angold et al., 1999).
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A number of different developmental models have been suggested to explain the
heterotypic continuity between adolescent depression and antisocial behaviour

(Ritakallio et al., 2008).

The "acting out" model suggests that depressed adolescents act out
internalising problems, and that depression is therefore masked by antisocial
behaviour. The assumption in this model is that depression precedes and causes
antisocial behaviour (Capaldi, 1992). This has been supported by a number of
studies (Beyers & Loeber, 2003; Overbeek et al., 2001). Similarly, depressed mood
could lead to negative interactions with others, which could in turn increase risk for

conduct problems (Kovacs, Paulauskas, Gatsonis, & Richards, 1988).

The "failure model" first described by Patterson and Capaldi (1990) proposes
that antisocial adolescents face a number of difficulties in social relationships (such
as rejection and conflict), have low social competence and coping skills, and poor
academic attainment, which in turn leads to failure experiences, subsequently
increasing vulnerability for depression (Capaldi, 1992; Kiesner, 2003). Evidence for
the failure model has been mixed, with some studies reporting findings in support of
the model (Boivin, Poulin, & Vitaro, 1994; Capaldi, 1992; Defoe, Farrington, &
Loeber, 2013; Morrow, Hubbard, Dearing, McAuliffe, & Rubin, 2006), and others not

(Beyers & Loeber, 2003; Ritakallio et al., 2008).

The “stability” model is based on the assumption that the association
between depression and antisocial behaviour is caused by shared or overlapping
risk factors (Overbeek et al., 2001). It proposes that people internalise or externalise
their difficulties to different degrees and maintain these patterns over their life
course (Krueger, 1999). Some studies have indeed found that rather than one
disorder causing the other, much of the covariation between depression and CD can

be explained by their having common or correlated risk factors (Fergusson,
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Lynskey, & Horwood, 1996). The unexplained component of comorbidity could then

indicate a common syndrome independent of these common risk factors.

Finally, the "mutual influence" model also assumes that depression and
antisocial behaviour result from overlapping risk factors, but makes the additional
proposition that the two reciprocally reinforce each other over time (Overbeek et al.,
2001). Thus, the development of one problem increases vulnerability for the other

and vice versa.

It has been suggested that the common independent syndrome underlying
depression and antisocial behaviour could be ODD (Burke & Loeber, 2010). As
described above, ODD and CD are related but distinct disorders. While the
relationship between CD and depression appears to be mediated by negative life
events (Capaldi, 1992), ODD maintains an independent relationship with later
depression (Maughan, Rowe, Messer, Goodman, & Meltzer, 2004; Burke & Loeber,
2010). In fact, ODD has been found to be the strongest predictor of later depression
among all psychopathology, including depression itself (Burke, Loeber, Lahey, &

Rathouz, 2005; Copeland, Shanahan, Costello, & Angold, 2009).

Unlike CD, ODD symptoms do include a number of affective elements.
Indeed, the most common symptoms among boys with comorbid internalising
disorders and ODD are being touchy, angry, spiteful and vindictive (Speltz,
Mcclellan, Deklyen, & Jones, 1999). When affective and behavioural ODD
symptoms are considered separately, negative affective ODD symptoms are found
to predict increasing depression, while oppositional behaviour is not (Burke &
Loeber, 2010). Vice versa, oppositional behaviour is found to predict increasing
levels of CD, while negative affect is not. The comorbidity between depression and
disruptive behavioural disorders may therefore be a result of the negative affective

symptoms of ODD.
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It is well established that antisocial behaviour is more prevalent among boys,
while girls manifest more emotional problems (C6té et al., 2017). As stated above,
there is also some evidence for a "gender paradox", where boys are significantly
more likely to display antisocial behaviours than girls, but antisocial girls have more
severe mental health problems than antisocial boys. Indeed, girls are more likely to
experience comorbid depression and antisocial behaviour (49.5%) than boys
(25.3%) (Wiesner & Kim, 2006), and co-occurring CD and depression remain
significant for girls when controlling for other comorbity, but not for boys (Costello,
Mustillo, Erkanli, Keeler & Angold, 2003). There is evidence that for girls with CD the
risk of developing depression increases with age, while for boys with CD it
decreases, and both ODD and depression show increasing rates in adolescence for
girls relative to boys (Zoccollilo, 1992). Girls with comorbid depression and CD have
also been found to be at increased risk of poor outcomes compared with boys

(Keenan et al., 2011)

In line with the “failure” model, there is some evidence that among boys,
antisocial behaviour predicts depression but not vice versa (Wiesner, 2003). Other
studies have found that antisocial behaviour only predicted boys' mood disorders in
adulthood (Hofstra, Van Der Ende, & Verhulst, 2002). One longitudinal study of a
sample of young people found partial support for the "failure” model for boys, where
failures across relationship domains predicted depression and delinquency

(Paquette Boots, Wareham, & Weir, 2011).

Research on the reciprocal relationship between antisocial behaviour and
depression among girls is conflicting. Some studies have found that depression
precedes conduct disorder in girls, and that girls with depression are at increased
risk of displaying aggressive CD symptoms (Keenan et al., 2011). Others have
found that antisocial behaviour increases the risk of depression and self-harm in

girls (Fagan & Western, 2003; McCarty et al., 2008). Some studies suggest that for
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girls, antisocial behaviour and depressive symptoms mutually predict each other
(Wiesner & Kim, 2006), while others have found a circular process, where high
levels of antisocial behaviour are followed by high levels of depression, which in turn
are followed by a de-escalation of antisocial behaviour and a subsequent
improvement in mood (Wiesner, 2003). Some have found that early depression
predicts adolescent antisocial behaviour, this antisocial behaviour then further
contributing to later depression (Paquette Boots et al., 2011), and others suggest a
temporal sequence where the failure model (in which conduct problems in childhood
contribute to the development of depression symptoms in mid-adolescence) is
followed by the acting out model (where depression symptoms are channelled into
antisocial behaviour in late adolescence), with no moderating effect of gender

(Fontaine et al., 2018).

In their analysis of the Dunedin Study, Moffitt et al. (2001) found that
adolescent conduct problems predicted adult depression, and did so more strongly
for women than men. They concluded that depression emerges and worsens
subsequent to conduct problems. They hypothesise that girls may reflect on their
past antisocial behaviour with more guilt and self-loathing than boys, in line with
theories of gender-specific moral development (Eisenberg & Lennon, 1983; Zahn-
Waxler, 2012) and that antisocial girls may receive more criticism and rejection from
family and friends for the same behaviours which a boy might engage in with little

consequence, in line with theories of gender-specific socialisation (Block, 1983).

In summary, findings on comorbidity and continuity between antisocial
behaviour and depression have been inconsistent, especially with regards to gender
differences. This may be due to a number of other factors affecting the
developmental phenomenology of comorbid depression and conduct problems

(Keenan et al., 2011). Nonetheless, the literature seems to suggest that there is a
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stronger (longitudinal) relationship between depression and antisocial behaviour for

girls than there is for boys.

Attention deficit/hyperactivity disorder and antisocial behaviour

ADHD is one of the most common childhood psychiatric disorders, and the
relationship between ADHD and antisocial behaviour has been the subject of much
research. There is an ongoing debate about whether ADHD is itself a risk factor for
later antisocial behaviour or whether these problems develop primarily as a result of
comorbidity with other disruptive behaviours (von Polier, Vloet, & Herpertz-
Dahlmann, 2012). Clinically referred children and adolescents often present with a
combination of hyperactive/inattentive and other disruptive symptoms, particularly
aggressive or antisocial behaviour. Indeed, ODD and CD are the most common
forms of comorbidity in children with ADHD (Thapar & van Goozen, 2018). In
community samples, the risk of having ADHD is 10.7 times higher in children with
CD (Angold et al., 1999), and one third of boys diagnosed with ADHD in early
childhood develop CD in later childhood and adolescence (Beauchaine, Hinshaw, &
Pang, 2010). While the comorbidity of ADHD and ODD/CD in the community is
approximately 30%, in clinical populations it reaches up to 80 or 90% (Cohn &

Adesman, 2015).

Children with ADHD, in particular with the combined type, have a much
greater genetic, neurocognitive and psychosocial burden than do healthy children
(Moffitt & Scott, 2008). They have more learning difficulties, poorer school
performance, more difficulties interacting with peers, as well as greater
neurocognitive impairment and structural and functional brain abnormalities (von
Polier et al., 2012). Research has consistently demonstrated that poor academic

achievement, learning disabilities and low IQ are risk factors for antisocial and
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offending behaviour (Hinshaw, Carte, Sami, Treuting, & Zupan, 2002). Indeed, there
are high rates of ADHD and learning disabilities (LD) among prisoners (Einat &
Einat, 2008), with strong links between ADHD and early school termination, and
between LD and early age of onset of criminal activity. This suggests that children
with ADHD and LD are at increased risk for lower academic achievement and early

involvement in offending behaviour.

Children and adolescents with ADHD have significant difficulties in their peer
relationships (von Polier et al., 2012). They have fewer friends (Gresham,
Macmillan, Bocian, Ward, & Forness, 1998), are perceived by others as less socially
competent (DuPaul et al., 2004), are more frequently rejected by peers (Hoza et al.,
2005), and are more likely to exhibit aggressive behaviour which leads to social
exclusion (Erhardt & Hinshaw, 1994). Children with comorbid ADHD and ODD/CD
show poorer social functioning than those with ADHD alone (Bagwell, Molina,
Pelham, & Hoza, 2001). Peer rejection, in turn, is known to play a significant role in

the development of antisocial behaviour (Trentacosta & Shaw, 2009).

Comorbid ADHD and CD is clinically important because these individuals
present with more severe symptoms than individuals with either disorder alone, as
well as a greater burden of neurocognitive impairments and poorer prognoses
(Thapar & van Goozen, 2018). This has led to the inclusion in the ICD-10 (World
Health Organization, 1992) of the diagnosis of "hyperkinetic conduct disorder". A
compelling argument for this being considered a distinct disorder is that it has been
found to differ in meaningful ways from both "pure" CD and "pure" ADHD
(Waschbusch, 2002) — for example in its relationship to social-cognitive abilities,
antisocial behaviour and age of onset. However, some longitudinal research, as well
as pharmacotherapy and neuropsychological research, has not supported this
subtype hypothesis (Abikoff & Klein, 1992; Taylor, Chadwick, Heptinstall, &

Danckaerts, 1996).

31



ADHD is frequently conceptualised as a risk factor for CD. This is supported
by evidence from prospective studies that ADHD precedes CD and not the reverse
(Thapar & van Goozen, 2018). In addition to this temporal relationship, higher
symptom severity in ADHD has been found to more strongly predict CD. One
potential causal mechanism for this is the impact of ADHD on mother-child hostility,

which is a known risk factor for CD.

An alternative perspective is that CD and ADHD co-develop from an early
age. This is supported by evidence that cognitive, behavioural and temperamental
precursors of aggression/CD and ADHD are observable from infancy onwards
(Thapar & van Goozen, 2018). A recent longitudinal twin study found that ADHD and
CD traits mutually influence each other across the lifespan and become increasingly
correlated over time (Kuja-Halkola, Lichtenstein, D’Onofrio, & Larsson, 2015). This
would suggest that although ADHD features often manifest earlier in childhood than

CD features, the latter is not a consequence of the former.

Behavioural genetics research suggests that comorbidity among
externalising disorders results in large part from heritable mechanisms (Beauchaine
et al., 2010). Indeed, large twin studies of children and adults have shown that a
significantly heritable common latent factor accounts for much of the co-variation
among CD, ODD and ADHD, and that this factor can be described as trait

impulsivity.

However, despite the highly heritable nature of ADHD, its development into
more severe conduct problems depends considerably on exposure to environmental
risk factors (Beauchaine et al., 2010). For example, the development from childhood
ADHD to early-onset CD is partially mediated by ineffective/coercive parenting
(Meier, Slutske, Heath, & Martin, 2009), and children with ADHD who are maltreated

are more likely to develop substance use disorders later in life (De Sanctis et al.,
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2008). Exposure to violence and criminality increases delinquency among impulsive
boys (Lynam, Caspi, Moffitt, Loeber, & Novak, 2000), and exposure to deviant peers
increases antisocial behaviour in at-risk youths residing in treatment settings
(Dishion, McCord, & Poulin, 1999). Thus, an accumulation of risk factors potentiates
progression in externalising symptoms among trait-impulsive, genetically vulnerable
individuals (Beauchaine et al., 2010). This is consistent with findings from genome-
wide association studies which indicate there is no additional genetic burden for
comorbid CD and ADHD compared with ADHD alone (Anney et al., 2008),
suggesting that the emergence of CD in children with ADHD is driven by
environmental influences. This being said, genetic risks and ADHD symptoms in
children may also evoke environmental adversities, such as hostile relationships,
which in turn increase the risk of CD (Harold et al., 2013; Thapar & van Goozen,

2018).

ADHD is associated with deficits in executive function. However, in tests of
executive functioning which involve an affective component, children with CD, either
alone or comorbid with ADHD, appear more impaired than children with ADHD
alone (Hobson, Scott, & Rubia, 2011). Indeed, CD is characterised by deficits in
emotion recognition and processing (Fairchild, Goozen, Calder, & Goodyer, 2013).
For healthy individuals, physiological arousal and activation of the threat system in
response to another person's negative affect (e.g. sad or fearful expression) result in
withdrawal and inhibition of aggression (Blair, Mitchell & Blair, 2005). Deficits in the
processing of such emotional cues can lead to a disruption of this mechanism. It is
therefore possible that the executive function difficulties associated with ADHD do
not single-handedly cause antisocial behaviour, but rather exacerbate the antisocial
behaviour present in CD. Impairments in emotional processing and motivation, for
example in response to punishment cues, could therefore explain why some

children with ADHD go on to develop CD and others do not, and why comorbid
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ADHD and CD is related to greater symptom severity and higher risk than ADHD

alone.

The direct relationship between ADHD and antisocial behaviour therefore
remains unclear, particularly as few studies exclude comorbid CD at initial
assessment. Although research suggests that many of the adverse outcomes
attributable to ADHD can be accounted for by comorbid CD, some studies which
have excluded CD have found ADHD alone to be a risk factor for the development
of ASPD in adulthood (Mannuzza, Klein, Bessler, Malloy, & Lapadula, 1998)
(however it must be noted that these studies did not exclude children with ODD). A
more recent follow-up study found that while CD and "hyperkinetic CD" did
significantly increase the risk for adult delinquency, ADHD alone did not (Mordre,
Groholt, Kjelsberg, Sandstad, & Myhre, 2011), while yet another study of a "pure"
ADHD cohort has found elevated rates of ASPD and adverse social outcomes

(Klein, Mannuzza, Hutchison, Lashua, & Castellanos, 2012).

Despite a relatively recent increase in interest in female manifestations of
ADHD, the majority of research in this domain has been conducted with male
samples (Hinshaw, 2002). This being said, research which has explored sex
differences in ADHD has found no evidence for a "gender paradox" — in other words,
no evidence of greater severity of ADHD in girls compared to boys (Hinshaw &
Blachman, 2005), and ADHD has been found to predict the development of
antisocial behaviours in a similar way in boys and girls (Giannotta & Rydell, 2016).
However, there are differences in comorbidity. Although externalising disorders are
the most common comorbidity for both girls and boys with ADHD, girls also have a
higher risk of comorbid internalising and substance misuse disorders (Tung et al.,
2016). In addition, girls with ADHD have been found to be more at risk of negative
peer experiences than boys. This is likely due to behavioural difficulties such as

hyperactivity and disruption being more salient and deviant in female peer groups,
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leading to higher levels of rejection (Hinshaw & Blachman, 2005). Because of the
known link between childhood peer difficulties and mental health problems, school
failure and delinquency, this has significant implications. Finally, in line with the
"gender paradox" in CD, although girls have a lower risk of developing CD, those
who do are more likely to show comorbid ADHD symptoms and therefore more

severe overall psychopathology (Waschbusch, 2002).

In summary, although there is consistent evidence that ADHD is a risk factor
for later antisocial behaviour for both boys and girls, it remains unclear whether this
is due to ADHD itself or to ADHD with additional disruptive symptoms (von Polier et
al., 2012). It has also been suggested that ADHD and CD may co-develop as a
result of a common risk factor, such as trait impulsivity, with ADHD symptoms
emerging earlier in childhood. However, not all children with ADHD go on to develop
CD, and while ADHD is highly heritable, it is possible that the subsequent
development of CD is a result of environmental factors. Indeed, a number of
environmental risk factors have been found to influence the relationship between
ADHD and antisocial behaviour, including parental psychopathology, socioeconomic
status, neurocognitive impairment and poor academic performance. Whatever the
mechanism, the fact remains that ADHD and ODD/CD are highly comorbid, and that
children with this comorbidity have significantly poorer outcomes. In these cases,
ADHD is often associated with an early onset and persistent, lifelong course of CD.
Although girls with ADHD do not experience greater severity of symptoms, girls with
this comorbidity are at particular risk of experiencing internalising difficulties and

negative peer relationships.
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Callous-unemotional traits and antisocial behaviour

Among children with conduct problems, there is much variability in type of
problem displayed, risk for future impairment and response to treatment (Frick,
2012). Variability in their social, emotional, cognitive and biological characteristics
suggests distinct causal pathways leading to their problem behaviour (Frick &
Viding, 2009). This has led to attempts to classify young people with conduct
problems into meaningful groups, both for the purposes of etiological research and

to guide treatment development.

Psychopathic traits in adults, which focus not only on antisocial behaviour
but also on affective and interpersonal style, have been found to define an important
subgroup of chronically aggressive and violent antisocial individuals (Skeem,
Polaschek, Patrick, & Lilienfeld, 2011; Frick & White, 2008). There is compelling
evidence that similar psychopathic traits, dubbed callous-unemotional traits, are
associated with more severe conduct problems, violence, aggression and

delinquency in samples of children and adolescents (Frick & Dickens, 2006).

Longitudinal studies which have explored the stability of CU traits have found
that their presence in childhood and adolescent strongly predict measures of adult
psychopathy, even after controlling for childhood antisocial behaviour and other
psychosocial risk factors, including levels of aggression, age of onset and levels of
impulsivity or ADHD symptoms (Blonigen, Hicks, Krueger, Patrick, & lacono, 2006;
Burke, Loeber, & Lahey, 2007; Lynam, Caspi, Moffitt, Loeber, & Stouthamer-Loeber,
2007; Frick et al., 2014). This association has been found to generalise across
samples (community, clinical and forensic), age groups and gender, and across
countries and cultures. However, although CU traits have been found to be relatively
stable from childhood to adolescence (Frick & White, 2008), there is evidence that

they can decrease over time, and that this tends to be related to the level of conduct
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problems displayed by the child, the quality of parenting received, and socio-

economic status (Frick et al., 2003).

As well as being highly related to criminal behaviour (Frick, Stickle,
Dandreaux, Farrell, & Kimonis, 2005), conduct problems are associated with a
range of other emotional, social and academic difficulties (Kimonis & Frick, 2010).
Indeed, severe conduct problems in childhood predict later mental health, legal,
educational, social, occupational and physical health difficulties (Frick et al., 2014).
While psychopathic traits such as impulsivity and narcissism have been found to be
more strongly associated with measures of conduct problems than CU traits, CU
traits are useful for highlighting a more severe and stable pattern of antisocial
behaviour within children with serious conduct problems (Frick & White, 2008).
There is some evidence that callous and uncaring traits in particular, rather than

unemotionality, are associated with externalising problems (Berg et al., 2013).

Antisocial young people with CU traits show a number of distinct cognitive,
emotional and personality characteristics, suggesting that the causal mechanisms
leading to their antisocial behaviour differ from those in effect for other antisocial
young people. For instance, young people with severe conduct problems who are
high in CU traits show deficits in their response to punishment cues (Frick & Viding,
2009; Frick & White, 2008). In particular, deficits in response modulation mean the
individual has difficulty adapting their behaviour to altered contextual cues (Roose,
Bijttebier, Oord, Claes, & Lilienfeld, 2013). Thus, when a behaviour has previously
been rewarded, the individual may persist in this behaviour even as it is met with
increasing rates of punishment (Guelker, Barry, Barry, & Malkin, 2014). They also
show deficits in their processing of negative emotional stimuli, particularly of distress
and fear in others (Frick et al., 2014; Frick & Viding, 2009), and present with
impoverished experiences of fear and guilt (Marsh et al., 2011). By contrast,

children with severe conduct problems but with normative levels of CU traits do not
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show deficits in guilt or empathy, and tend to show exaggerated affective responses
to perceived social threat and high rates of anxiety (Dadds et al., 2006; Frick et al.,
2014; Frick & Viding, 2009). Functional magnetic resonance imaging (fMRI) studies
support these findings, suggesting a functional neural "signature" characterised by a
lack of empathy for others' distress, poor behavioural choices and difficulty learning
from mistakes (Viding et al., 2012). However these studies did not directly compare

antisocial young people with and without CU traits.

Perceived positive outcomes for antisocial behaviour have been found to
mediate the association between CU traits and antisocial behaviour (Guelker et al.,
2014). It is suggested that because they lack the sense of guilt or empathy required
for effective punishment, these individuals remain free to focus primarily on the
positive outcomes of their behaviour. In addition, antisocial young people with CU
traits show higher levels of fearlessness and thrill-seeking, and lower levels of trait
anxiety (Frick & White, 2008). This lower trait anxiety suggests that children with CU

traits are less distressed by the consequences of their antisocial behaviour.

Frick and Viding (2009) therefore hypothesise that children and
adolescents with elevated CU traits have a temperament which interferes with the
normal development of conscience, thus placing the child at risk for particularly
severe and aggressive patterns of antisocial behaviour. This follows from the
proposition that anxiety and discomforting arousal following wrong-doing and
punishment are essential to the development of an internal system which inhibits
negative behaviour (Dadds & Salmon, 2003; Kochanska, 1993). A similar model
suggests that early negative emotional responses to others' distress become
conditioned to behaviours which cause distress in others, such that these
behaviours are inhibited as a way of avoiding negative arousal (Blair, 1995).
Children with deficits in their emotional response to distress would therefore not

experience the conditioning necessary for the development of empathy.
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Twin studies have reported substantial genetic influences on measures of
CU traits, independent of antisocial behaviour and of other dimensions of
psychopathy (Larsson, Andershed, & Lichtenstein, 2006; Taylor, Loney, Bobadilla,
lacono, & Mcgue, 2003). In a twin study specifically investigating the patterns of
genetic influence for conduct disordered children high and low on CU traits, Viding,
Blair, Moffitt and Plomin (2005) found that overall heritability was substantial for
children with conduct disorder (.68), but was significantly higher for those high on
CU traits (.81) compared with those low on CU traits (.30). Evidence also suggests
that CU traits are particularly heritable for boys (Fontaine, Rijsdijk, McCrory, &

Viding, 2010).

Environmental factors on the other hand have been found to have a
negligible influence on CU traits (Frick et al., 2014; Frick & White, 2008), although
there is some evidence that this applies only to boys (Fontaine et al., 2010). By
contrast, antisocial young people with normative levels of CU traits have less
genetic influences and show a higher association with hostile and inconsistent
parenting practices. There is evidence that they are also more likely to display
hostile attribution bias and to present with deficits in verbal intelligence, suggesting a
potential deficit in cognitive or emotional regulation of behaviour, which in
combination with inadequate socialisation could lead to an inability to anticipate
negative consequences or to delay gratification, as well as impulsive and reactive
behaviour (Frick & Viding, 2009). These hypothesised causal mechanisms require

further research, but highlight the importance of CU traits.

Just as adult psychopathy can be understood to present with two variants
characterised by high and low co-occurring anxiety (Cleckley, 1941; Karpman,
1941), this distinction can also be made in young people with CU traits. There is
evidence that CU traits accompanied by low levels of anxiety are associated with

substantial genetic risk, while CU traits accompanied by high levels of anxiety are
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associated more closely with environmental risk factors such as trauma (Viding &
McCrory, 2015). Although they present with the same levels of CU traits, individuals
with co-occurring anxiety are more likely to have experienced severe pre- and post-
natal adversity (Meehan, Maughan, Cecil, & Barker, 2017) and childhood
maltreatment (Kahn et al., 2013). They are also more likely to present with higher
levels of psychological distress (such as depression, anger or PTSD symptoms),
insecure attachment and affective dysregulation (Cecil, Mccrory, Barker, Guiney, &

Viding, 2017).

Although the majority of research focusing on CU traits has been carried out
using predominantly male samples, several studies have used samples with
substantial representation of girls or which consisted entirely of girls, and have found
a similar association between CU traits and measures of antisocial and aggressive
behaviour (Frick et al., 2014). Overall however, boys have consistently been found
to present with significantly higher CU traits than girls (Essau et al., 2006; Pihet et
al., 2015). Gender differences have also been found in the predictive power of CU
traits: while callousness predicts antisocial behaviour for both genders, uncaring
traits may only be predictive of antisocial behaviour for boys. Research focused on
girls has found that girls with CD and CU traits have higher rates of relational
aggression, lying (Hipwell, Pardini, Loeber, Sembower, & Stouthamer-Loeber, 2007)
and bullying (Thornton, Frick, Crapanzano, Terranova, & Austin, 2013), and
demonstrate more proactive aggression (Colins & Andershed, 2015) than girls with
CD alone (Freitag et al., 2018). Girls with CD and CU traits also have lower rates of
internalising problems than typically developing girls. However, over a 6 year follow-
up period, girls with CD and CU traits had the lowest levels of psychosocial

adjustment, motivation and school performance.

CU traits designate a subgroup of children and adolescents with conduct

problems who present significant challenges for treatment, as they do not tend to
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respond positively to typical treatments offered in mental health or juvenile justice
settings. However there is increasing research to show that young people high in
CU traits are not "untreatable" and can improve with intensive and specially tailored
treatments (Frick et al., 2014). Although relatively little research has focused
explicitly on whether CU traits themselves respond to treatment, there is evidence
that some treatments may be effective in this (S. Butler, Baruch, Hickey, & Fonagy,
2011; Hawes, Dadds, Hawes, & Dadds, 2007; Mcdonald, Dodson, Rosenfield, &

Jouriles, 2011; Somech & Elizur, 2012).

In summary, the presence of CU traits distinguishes a particular subgroup of
children and adolescents with more severe conduct problems, violence, aggression
and delinquency, who have a number of distinct cognitive, emotional and personality
characteristics. There is evidence to suggest that the antisocial behaviour of these
young people is influenced by a unique causal mechanism, and that these traits are
influenced more strongly by genetic than environmental factors. The higher levels of
CU traits among boys are likely to be a significant factor in their increased rates of
antisocial behaviour, and CU traits may also play a role in moderating the

relationship between anxiety and antisocial behaviour.

Aims

The aim of this study is to examine the extent to which sex differences in
anxiety, depression, hyperactivity/inattention and callous-unemotional traits can
account for sex differences in antisocial behaviour. As this study uses data from a
cohort of adolescents all presenting with moderate-to-severe antisocial behaviour,
rates of self-reported delinquency between boys and girls in this sample are not
expected to be significantly different. However, it is expected that sex will have a

moderating effect on some of the above factors at baseline. Specifically, it is
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expected that anxiety and depression will be stronger predictors of self-reported
delinquency for girls than boys. On the other hand, although boys in the sample are
expected to present with higher levels of hyperactivity/inattention and CU traits,
these difficulties are expected to predict self-reported delinquency in a similar way

for boys and girls.

Previous research suggests that antisocial behaviour and each of these factors
may mutually influence each other over time, and that these patterns may differ
according to sex. Cross-lagged panel models will therefore be tested to examine
how anxiety, depression, hyperactivity/inattention and callous-unemotional traits
interact with self-reported delinquency at six-monthly intervals over the 18-month

period of the trial.
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Abstract

Aims: Antisocial behaviour is a major health and social problem which is
known to affect males significantly more than females. Antisocial behaviour is also
known to be highly comorbid with a number of other difficulties, including anxiety,
depression, hyperactivity/inattention and callous-unemotional (CU) traits, which are
themselves known to differentially affect males and females. This study aims to
investigate the roles of these comorbid difficulties as risk factors for antisocial
behaviour, and to examine the extent to which sex differences in these factors may

account for the sex difference in antisocial behaviour.

Method: This study used self-report data from the Systemic Therapy for At
Risk Teens (START) trial, an 18-month randomised controlled trial conducted with
683 adolescents (433 boys and 250 girls) with moderate-to-severe antisocial
behaviour, to examine sex differences in the associations between each of the
above difficulties and antisocial behaviour. Structural equation models were used to
test these associations cross-sectionally at baseline, and cross-lagged panel models
(CLPMs) were used to test longitudinal associations across the 18-month period of

the trial.

Results: Within this sample there were no sex differences in volume of self-
reported antisocial behaviour. Results showed that depression,
hyperactivity/inattention and CU traits, but not anxiety, were significant predictors of
self-reported antisocial behaviour at baseline. Although girls in the sample were
more likely to report anxiety, depression and hyperactivity/inattention than boys,
there was no moderating effect of sex on the relationship between any of the four
factors examined and self-reported antisocial behaviour. Results of the CLPMs

suggest that anxiety and CU traits may be more strongly associated with concurrent
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antisocial behaviour for boys, while depression may be more likely to predict later

antisocial behaviour for girls.

Conclusion: The present study suggests that overall there are more
similarities than differences between boys and girls who engage in antisocial
behaviour, and it is not possible to draw conclusions from these results about
whether sex differences in comorbid anxiety, depression, hyperactivity/inattention or
CU traits account for sex differences in antisocial behaviour in the general
population. However, in line with previous research, anxiety and depression do
appear to influence engagement in antisocial behaviour in different ways for boys
and girls over time, suggesting that there may be different causal mechanisms

operating for each sex.
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Introduction

Although it is well established that males are generally much more antisocial
than females (Moffitt, Caspi, Rutter, & Silva, 2001), the specific causes behind this
sex difference remain the subject of much research. Indeed, understanding this sex
difference has important implications for understanding the fundamental causes of
antisocial behaviour. One potential avenue for exploring this is the consideration of
comorbidity. Antisocial behaviour is known to be highly comorbid with a number
other difficulties, including externalising disorders such as attention-
deficit’/hyperactivity (ADHD), internalising disorders such as anxiety and depression,
and personality factors such as callous and unemotional (CU) traits (Angold et al.,
1999; Frick & White, 2008). These comorbid difficulties are themselves known to
differ in prevalence between the sexes, with ADHD and CU traits showing a male

preponderance, and internalising disorders showing a female preponderance.

This study aims to investigate the roles of these comorbid difficulties as risk
factors for antisocial behaviour, and to examine the extent to which sex differences
in these factors account for sex differences in antisocial behaviour. It uses data from
the Systemic Therapy for At Risk Teens (START) trial, an 18-month randomised
controlled trial conducted with adolescents with moderate-to-severe antisocial
behaviour. The known increase in prevalence in antisocial behaviour which occurs
during adolescence means that studying sex differences during this period provides
a unique opportunity to examine the factors which may influence antisocial
behaviour. In addition to examining the associations between each of the above four
factors and antisocial behaviour for boys and girls cross-sectionally at baseline, this
study will also strive to understand the nature of these associations by investigating

their reciprocal relationships over the 18-month period of the trial.
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Anxiety and antisocial behaviour

It has long been considered that there exists a relationship between anxiety
and antisocial behaviour, and indeed, anxiety disorders are three times more
common among young people with conduct disorder (CD) compared to those
without (Angold et al., 1999). Unsurprisingly, given the higher prevalence of anxiety
disorders among girls in general, this comorbidity is even more prevalent among CD
girls (Euler et al., 2015). This supports the notion of a "gender paradox”, whereby
girls are less likely to be affected by CD, but those who are experience more severe
associated difficulties. Indeed, there is evidence that among girls, comorbid anxiety
is associated with more severe antisocial behaviour (Euler et al., 2015; Wasserman

et al., 2005).

However, the nature of the relationship between anxiety and antisocial
behaviour remains unclear. Some research has suggested that anxiety can serve as
a protective factor, such that individuals who are more anxious are more likely to
consider the negative consequences of their actions and therefore less likely to
engage in antisocial behaviour (El Sayed et al., 2016; Pfeffer & Plutchik, 1989). On
the other hand, studies have also found high levels of anxiety disorders among
offenders (Hodgins, Brito, Chhabra, & C6té, 2010), and as stated above, the
comorbidity between anxiety and conduct disorder in children is high. Several
hypotheses have been put forward for this. Some have suggested that anxiety may
be the result of the negative consequences which follow antisocial behaviour, such
as social stigma, conflict in relationships, loss of employment, arrest, incarceration
etc. (Frick et al., 1999). Others have suggested that different symptoms of anxiety
may relate to antisocial behaviour in different ways. For example, although worry
may serve as a protective factor, restlessness and impulsivity may increase the risk
of engaging in antisocial behaviour (Frick et al., 1999). This relates to Karpman's

(1941) hypothesis that there exist two subtypes of psychopathy: one characterised
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by low levels of trait anxiety, the other characterised by high levels of anxiety and
impulsivity. Others yet suggest that anxiety may relate differently to different forms
of antisocial behaviour (Fontaine et al., 2018), such that reactive antisocial
behaviour (which occurs in response to real or perceived threat) may be positively
predicted by anxiety due to increased responsiveness to threat (Hodgins et al.,
2010), while proactive antisocial behaviour (such as behaviour for instrumental gain)
may be inhibited by anxiety due to fear of negative consequences (El Sayed et al.,
2016). Evidence for a moderating effect of sex are mixed (Euler et al., 2015;
Fontaine et al., 2018; Wasserman et al., 2005), however, based on the literature
supporting the notion of a “gender paradox”, it is expected that within this sample
the association between anxiety and self-reported delinquency will be stronger for

girls than it is for boys.

Depression and antisocial behaviour

Depression is also a common comorbidity for young people with CD, who
are 6.6 times more likely to experience depression than those without (Angold et al.,
1999). Again, it is a more common comorbidity among girls (Wiesner & Kim, 2006),
and these girls have been found to be at increased risk of poor outcomes compared
with boys (Keenan et al., 2011). As is the case with anxiety, the relationship
between antisocial behaviour and depression is unclear. The "acting out" model
posits that underlying depression is acted out through antisocial behaviour (Capaldi,
1992). The "failure" model suggests that it is the social and academic difficulties
faced by antisocial adolescents which lead to depression (Patterson & Capaldi,
1990). The “stability” model proposes that depression and antisocial behaviour
result from overlapping risk factors and remain stable over time, while the “mutual
influence” model suggests that they reciprocally reinforce each other over time

(Overbeek et al., 2001). Various studies have found different patterns of reciprocal
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associations between antisocial behaviour and depression over time, some of which
were moderated by sex, and some of which were not (Fontaine et al., 2018;
Paquette Boots et al., 2011; Wiesner, 2003). Overall, the literature seems to suggest
that the relationship between antisocial behaviour and depression is stronger for
girls than it is for boys, and that this may be due to gender-specific socialisation and
moral development (Block, 1983; Moffitt et al., 2001; Zahn-Waxler, 2012). On this
basis, it is expected that depression will be a stronger predictor of self-reported
delinquency for girls in this sample at baseline, as well as being associated with

poorer outcomes over time.

Hyperactivity/inattention and antisocial behaviour

ADHD is two to three times more prevalent among boys than girls in
community samples (American Psychiatric Association, 2013), and has long been
associated with conduct problems and aggression (Hinshaw & Blachman, 2005).
Indeed, the comorbidity of ADHD and oppositional defiant disorder (ODD) or CD in
the community is approximately 30%, increasing to 80 or 90% in clinical populations,
and young people with this comorbidity have been found to have significantly poorer
outcomes in terms of severity of symptoms, higher burden of neurocognitive
impairments and poorer prognoses (Thapar & van Goozen, 2018). Hyperactive-
impulsive traits have been found to predict CD more than inattention (Thapar & van
Goozen, 2018), and it has been suggested that it is the hyperactivity-impulsiveness
symptoms alone which predict conduct disorder and antisocial outcomes, while
inattention is more related to academic failure. In fact, hyperactivity has been found
to be one of the most potent predictors of antisocial behaviour within both sexes, as
well as the most important contributing factor to sex differences in adolescent
antisocial behaviour (Moffitt et al., 2001). Although girls are more likely to display

inattentive or disorganised symptoms (Hinshaw & Blachman, 2005), research
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suggests that ADHD predicts the development of antisocial behaviours in a similar
way in boys and girls (Giannotta & Rydell, 2016). This said, in addition to the
externalising disorders which are a common comorbidity for both girls and boys with
ADHD, girls also have a higher risk of comorbid internalising and substance misuse

disorders (Tung et al., 2016).

Some debate remains about the specific mechanism linking ADHD to
antisocial behaviour. ADHD in childhood may be a risk factor for antisocial
behaviour in itself, or it may be the risk is due to comorbid disruptive symptoms
(G.G. von Polier et al., 2012). Alternatively, ADHD and CD may co-develop as a
result of a third common risk factor such as trait impulsivity (Beauchaine et al.,
2010). Some have suggested that while ADHD is highly heritable, CD may
subsequently develop as a result of environmental risk factors, such as parental
psychopathology, socioeconomic status, neurocognitive impairment and poor
academic performance (Beauchaine et al., 2010). Overall, it is expected based on
the literature that ADHD symptoms will be equally associated with self-reported
delinquency for both males and females in this sample, and that those presenting

with this comorbidity will have poorer outcomes.

Callous-unemotional traits and antisocial behaviour

Callous-unemotional traits relate to a pattern of interpersonal and emotional
functioning in children and adolescents which is characterised by a callous lack of
empathy, guilt or remorse, a lack of caring for the feelings of others or one's own
performance, and an absence of emotional expression (Essau et al., 2006). Like
psychopathy in adulthood, CU traits are thought to distinguish a particularly chronic
and aggressive subgroup of antisocial young people (Frick & Dickens, 2006), and

have consistently been found to be more common among boys (Essau et al., 2006;
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Pihet et al., 2015). However, although the majority of studies which have examined
CU traits have focused on boys, those which have included both sexes have found
that the association between CU traits and antisocial behaviour is similar for girls

and boys (Frick et al., 2014).

CU traits have been found to be relatively stable from childhood into
adulthood (Frick & White, 2008), strongly predicting adult psychopathy, and having
associations not only with antisocial behaviour but with a range of emotional, social
and academic difficulties (Kimonis & Frick, 2010). They are thought to affect
behaviour through a number of cognitive mechanisms, including deficits in response
to punishment cues and in the processing of negative emotional stimuli (Frick &
Viding, 2009; Frick & White, 2008). CU traits have been found to be highly heritable
and to have little association with environmental factors (Frick et al., 2014; Frick &
White, 2008), particularly for boys (Fontaine et al., 2010). Based on the literature it is
therefore expected that more boys will have engaged in antisocial behaviour
because of their higher levels of CU traits, but that among those presenting with
high CU traits in the sample there will no difference in outcomes between boys and

girls.

Aims and hypotheses

Examining the associations between each of these factors and antisocial
behaviour in a sample of young people with moderate-to-severe conduct problems,
and investigating whether these associations are different for boys and for girls, both
cross-sectionally and longitudinally over and 18-month period, may help to further
our understanding of the role of these different factors, both in explaining the sex
difference in antisocial behaviour, and as contributing causes of antisocial

behaviour.

74



Based on the literature it is expected that depression,
hyperactivity/inattention and CU traits will each predict self-reported delinquency at
baseline. The effect of anxiety on self-reported delinquency is more difficult to
predict, given that it has previously been conceptualised as both a risk factor and a

protective factor for antisocial behaviour.

Given that internalising problems are more common amongst girls with CD,
and that this comorbidity appears to be related to more severe antisocial behaviour
among girls, it is expected that sex will moderate the respective relationships
between anxiety and depression, and self-reported delinquency at baseline, such
that these associations will be stronger for girls than boys. It is not expected that sex
will moderate the relationship between hyperactivity/inattention or CU traits and self-
reported delinquency at baseline, as these factors appear to influence antisocial
behaviour in the same way for boys and girls. However, it is expected that more

boys than girls in the sample will present with these difficulties.

Each of these four factors and self-reported delinquency are also expected
to be associated longitudinally. Cross-lagged panel models will be tested to explore
these associations at 6-month intervals over the 18-month period of the trial.
Homotypic continuity over time is expected, such that each factor will be predicted
by its immediate prior value. Based on the literature, concurrent associations are
expected between self-reported delinquency and depression,
hyperactivity/inattention and CU traits respectively. Once again, it is less clear
whether concurrent associations will be present between anxiety and self-reported

delinquency.

Given that ADHD is highly heritable, it follows that hyperactivity/inattention is
more likely to cause delinquency than vice-versa. Any cross-lagged associations are

therefore expected to be unidirectional, from hyperactivity/inattention at time n to
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self-reported delinquency at time n+1. This is also the case for callous-unemotional
traits (although it is conceivable that callous or unemotional attitudes could be
adopted post-hoc as a justification for antisocial behaviour). These associations are

not expected to be moderated by sex.

Cross-lagged associations between anxiety and self-reported delinquency
are more difficult to predict based on the literature. If anxiety serves as a protective
factor, there may be negative associations between anxiety and subsequent self-
reported delinquency. If it serves as a risk factor, these associations will be positive.
If anxiety develops as a result of antisocial behaviour, then there may be positive
associations between self-reported delinquency and subsequent anxiety. Similarly,
in the case of depression, the “acting out” model would predict positive associations
between depression and subsequent self-reported delinquency, the “failure model”
would predict positive associations between self-reported delinquency and
subsequent depression, the “stability” model would not predict any cross-lagged
associations, while the “mutual influence” model would predict cross-lagged
associations in both directions. As in the baseline analyses, these associations may

be moderated by sex.

Given that the young people in this sample were recruited based on their
moderate-to-severe antisocial behaviour, there are not expected to be any
differences in the amount of delinquency reported between the sexes. This makes it
difficult to investigate the extent to which sex differences in each of these factors
can account for sex differences in antisocial behaviour in the general population.
However, different patterns of associations between these factors and self-reported
delinquency for boys and girls could allow us to hypothesise, based on the literature,
that they do play a role. For example, anxiety and depression, which show a female
preponderance, are associated with antisocial behaviour primarily in the context of

comorbid conduct disorder. However, hyperactivity/inattention and CU traits have
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been identified as significant risk factors for antisocial behaviour more generally. It
could therefore be hypothesised that the male preponderance for
hyperactivity/inattention and CU traits accounts for some of the sex difference in

antisocial behaviour in the general population.

Methods

Participants

This study used data collected as part of the Systemic Therapy for At Risk
Teens (START) study, a pragmatic, randomised controlled, superiority trial of
multisystemic therapy (MST) pilot services in the UK (Fonagy et al., 2018).
Participants were 683 young people (433 boys and 250 girls) aged 11 to 17 years,
displaying moderate-to-severe antisocial behaviour, manifesting as at least one of

the following (Fonagy et al., 2013):

e Persistent and enduring violent and aggressive interpersonal behaviour,

occurring weekly for a minimum of six months;

e A significant risk of harm to self or others (e.g. self-harm, substance misuse,

sexual exploitation, absconding);

e At least one conviction and three warnings, reprimands or convictions in the

past 18 months;

e Current diagnosis of an externalising disorder and a record of unsuccessful

outpatient treatment;

e Permanent school exclusion.
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In addition, participants were required to meet at least three of the following

criteria:

o Excluded from school or at significant risk of exclusion;

¢ High levels of non-attendance at school;

e A history of offending, or at significant risk of offending;

e Previous episodes on the Child Protection Register;

o Previous episodes of being ‘looked after’, that is, placed outside of the home
(whether via incarceration, psychiatric hospitalisation, residential schooling or

assignment to residential local authority care);

e Previous referral to a Family Group Conference (usually a meeting between the
family members and sometimes also friends or neighbours, the young person
and his/her supporter or advocate if requested, and professionals from the
health, education or social services to discuss, plan and make decisions
regarding a child at risk to prevent the young person from becoming looked

after);

e History of siblings being looked after and taken into local authority care.

Exclusion criteria were:

e History or current diagnosis of psychosis;

e Generalised learning problems (clinical diagnosis) as indicated by intelligence

guotient (IQ) below 65;

o Identified serious risk of injury or harm to a therapist or researcher;
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e Presenting issues for which MST has not been empirically validated, in
particular, substance abuse in the absence of criminal conduct or sex offending

as the sole presenting issue.

Participants were recruited from nine MST pilot sites across the UK. Five
referral routes were used: youth offending teams, social care, child and adolescent
mental health services, education services and voluntary services. Details of the
recruitment process are outlined in the START study protocol (Fonagy et al., 2013).
Approximately half of the participants were randomised to MST alone (50.1%), and
the other half to management as usual (MAU; 49.9%). However, as the START
study identified no long-term benefits in behaviour, mental health, social care,
forensics or education for MST compared with MAU (Fonagy et al., 2018), the

present study did not include treatment received in its analyses.

The average age of participants at the beginning of the study was 13.81
years (SD = 1.41). The majority of the sample was White British/European (78.3%),
with the remainder identifying as Black African/Afro-Caribbean (10.4%), Asian
(2.3%) or Mixed/Other (7.5%), and a small number not providing information on their
ethnicity (1.5%). Socioeconomic status in the sample was as follows: low (62.1%),
medium (26.1%), high (9.9%) and not reported (1.9%). Antisocial behaviour was
classified as either early-onset (43.5%) or late-onset (56.5%), depending on whether
the behaviour emerged before or after 11 years of age. Based on Development and
Wellbeing Assessments (DAWBA) carried out at baseline, 78% of participants

received a diagnosis of CD.

Procedures

The research assistants for the START study administered pre-test

guestionnaires during the initial contact with the young person and their family, after
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they had given consent to participate in the trial, prior to being assigned to a group.
Post-test questionnaires were administered by the research assistants
approximately six months later — a minimum of two weeks after the family had
completed the intervention. Follow-up questionnaires were completed by the

families at 12- and 18-months post-randomisation.

Measures

A range of questionnaires were administered to parents and young people
as part of the START trial. This study used young people's self-report data from four
of these questionnaires: the Strengths and Difficulties Questionnaire (SDQ;
Goodman & Scott, 1999), the Short Mood and Feelings Questionnaire (SMFQ);
Angold et al., 1995), the Inventory of Callous-Unemotional Traits (ICU; Frick, 2003)

and the Self-Report Delinquency measure (SRD; Smith & McVie, 2003).

The SDQ is a brief behavioural screening questionnaire, with 25 items
divided into five scales of five items each, generating scores for Conduct Problems,
Hyperactivity/Inattention, Emotional Problems, Peer Problems, and Prosocial
Behaviour (Goodman & Scott, 1999). Items are rated on a three point scale ("not

true", "somewhat true" and "certainly true").

The latent variable Anxiety was created using four items from the Emotional
Problems scale of the SDQ, including items such as "l worry a lot" and "I have many
fears, | am easily scared". The original five-item scale has been found to be a
reliable and valid measure for detecting internalising problems in children (Goodman
& Scott, 1999). For the purposes of this study, the item "I am often unhappy,
downhearted, or tearful” was removed as it is clearly a measure depression rather
than anxiety. The internal consistency of this four-item scale was moderate, with a

Cronbach's alpha of .64.
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The latent variable Hyperactivity/Inattention was created using the
Hyperactivity/Inattention scale of the SDQ, which includes two items relating to
hyperactivity, such as "I am restless, | cannot stay still for long", two items relating to
inattention, such as "l am easily distracted, | find it difficult to concentrate”, and one
item relating to impulsivity, "I think before | do things". This five-item scale has been
found to be a valid and reliable measure for detecting hyperactivity/inattention in

children (Goodman & Scott, 1999).

The latent variable Depression was created using the SMFQ, a brief
measure of depressive symptoms in children and adolescents. The SMFQ has 13
items consisting of statements relating to low mood experienced in the last two
weeks (e.g., "l felt miserable or unhappy"), as well as psychological correlates such
as low self-worth (e.g., "l felt | was no good anymore"). Items are rated on a three-
point scale ("not true", "sometimes true" and "true"). The SMFQ has been found to
show reasonable psychometric properties for identifying adolescents with

depression (Rhew et al., 2010; Turner, Joinson, Peters, Wiles, & Lewis, 2014).

The latent variable Callous-unemotional traits were created using the ICU, a
24-item scale consisting of equal numbers of positively-worded items (e.g., "the
feelings of others are important to me") and negatively-worded items (e.g., "l do not
care who | hurt to get what | want"). Items are rated on a four-point scale ("not at all

true", "somewhat true"”, "very true" and "definitely true™). The ICU has been found to
be a useful measure of CU traits in adolescents, capturing three dimensions of

behaviour: callousness, uncaring and unemotional (Essau et al., 2006).

Antisocial behaviour was measured using the "Volume of Delinquency"
subscale of the Self-Reported Delinquency scale (SRD). This is comprised of 21
items asking respondents about their engagement in a range of antisocial

behaviours in the previous six months, including theft (e.g., "during the last six
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months, did you steal something from a shop or store?"), destruction of property
(e.g., "during the last six months, did you damage or destroy property that did not
belong to you on purpose (e.g. windows, cars or street lights)?") and violence (e.g.,
"during the last six months, did you hit, kick or punch someone else on purpose
(fight with them)?"). Other antisocial behaviours addressed include truancy, identity
fraud, robbery, burglary, fire-setting, possession of weapons, forced sexual
behaviour, and drug dealing. If respondents answer yes, they are asked to indicate
how many times they engaged in the behaviour in the previous six months (once,
twice, 3 times, 4 times, 5 times, between 6 and 10 times or more than 10 times).
This provides a score between 0 and 153. The SRD was chosen over recorded
offences as a measure of antisocial behaviour due to the high proportion of offences
which are known to go unreported and unrecorded (Her Majesty’s Inspectorate of
Constabulary, 2014), as well as the discrepancy in the recording of male and female

offences (Moffitt et al., 2001).

Analyses

Structural equation models (SEMs) were tested in Mplus 8.1 (Muthén &
Muthén, 1998-2017). Maximum likelihood estimation with robust standard errors
(MLR) was used to address the non-normality of the SRD data. Young people with
partially missing data were included in the model by using a full information
maximum likelihood procedure (FIML) (Enders, 2010). To determine model fit, the
Root Mean Squared Error of Approximation (RMSEA) (acceptable value <.08)
(Browne & Cudeck, 1992), the Comparative Fit Index (CFI) and Tucker Lewis Index
(TLI) (acceptable values 2.90) (Bentler, 1990), and the Standardised Root Mean
Square Residual (SRMR) (acceptable value <.08) (Schreiber, Stage, King, Nora, &

Barlow, 2006) were used.
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Sex differences in antisocial behaviour

Independent-sample t-tests were carried out to establish whether there were
any mean differences in volume of self-reported delinquency between boys and

girls.

Confirmatory Factor Analysis (CFA)

A confirmatory factor analysis was carried out to test the construct validity of

the four latent factors, anxiety, depression, hyperactivity/inattention and CU traits.

Baseline analyses

Structural equation models were tested in Mplus 8.1 (Muthén & Muthén,

1998-2017) to examine:

e whether sex predicted anxiety, depression, hyperactivity/inattention and CU

traits at baseline;

e whether anxiety, depression, hyperactivity/inattention and CU traits individually

predicted self-reported delinquency at baseline;

¢ whether anxiety, depression, hyperactivity/inattention and CU traits combined

predicted self-reported delinquency at baseline;

e whether sex moderated the relationships between anxiety, depression,

hyperactivity/inattention and CU traits and self-reported delinquency at baseline.
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Cross-lagged panel models

Several cross-lagged panel models (CLPMs) were tested in Mplus 8.1 (Muthén
& Muthén, 1998-2017) to examine the interrelations between each of the latent
variables and self-reported delinquency over the four time points. This was done first
for both sexes together, and then for boys and girls separately. In each model,
change within the variables was accounted for by regressing each repeated variable
on its immediate prior value, indicating continuity within variables. Associations
between repeated variables were represented by cross-lagged, across time paths.
The models also included cross-sectional correlations between parallel variables. An

example CLPM is shown in Figure 1.

Power analyses

Despite an increase in the number of SEM-based research publications,
applied information on how to determine adequate sample size for these studies
remains inconclusive (Wolf, Harrington, Clark, & Miller, 2013). Rules-of-thumb have
been advanced, ranging from a minimum sample size of 100 or 200 (Boomsma,
1985), to 10 cases per indicator variable (Nunnally, 1967), to 10 or 20 cases per
parameter (Kline, 2005). The number of indicator variables per latent variable can
also affect power (Wang & Wang, 2012), with some researchers suggesting that
more indicators per factor can compensate for small sample size (Wolf et al., 2013).
This can make it difficult to predict in advance whether a given sample size is likely
to provide sufficient power to detect an effect. It was expected that this sample of
683 cases would provide sufficient power for the cross-sectional analyses, but could

lack power for the CLPMs.
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Results

Sex differences in antisocial behaviour

Results of the t-test showed no differences in self-reported delinquency
between the two sexes at any time point. Descriptive statistics can be found in

Tablel.

Confirmatory factor analysis

Results of the initial CFA showed that four items from the ICU did not load
significantly (p<.01) onto the latent factor CU traits: items 2, 6, 10 and 22 (of note,
three of these items were questions relating to unemotionality). Model fit was slightly
improved by the removal of these items, and all further analyses were carried out
using this adjusted CU traits variable. All other items in the CFA loaded significantly
onto their respective factors (p<.01). The adjusted CFA is shown in Figure 2 (for
clarity, standard errors are not shown). Model fit remained relatively poor
(RMSEA=.05, CFI=.78, TLI= .77 and SRMR=.07) due to the poorer fit of the CU
traits factor. Indeed, when this factor was excluded from the CFA altogether, model
fit was good (RMSEA=.05, CFI=.90, TLI=.89 and SRMR = .05). A correlation matrix

of all indicator variables at baseline can be found in Appendix A.
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Baseline analyses

Sex as a predictor of anxiety, depression, hyperactivity/inattention and CU traits

Results from the models tested indicated that sex significantly predicted
three of the four latent variables, such that girls were more likely to self-report
anxiety (standardised coefficient = .36 (p<.01), R2=.13), depression (standardised
coefficient = .30 (p<.01), R2=.09) and hyperactivity/inattention (standardised
coefficient = .12 (p<.01), R2=.02). Sex was not a significant predictor of CU traits
(standardised coefficient = -.03 (n.s.), R2=.00). Descriptive statistics can be found in

Table 2, and model fit information in Table 3.

Table 2
Descriptive statistics for boys’ and girls’ total scores on self-reported anxiety, depression,

hyperactivity/inattention and CU traits

Boys Girls MA

N Range Mean SD N Range Mean SD

Anxiety 431 0-8 2.35 1.99 249  0-8 3.68 2.15 -452
Depression 427  0-25 7.41 5.88 247  0-26 1096 6.68 -3.55
H/ 431 0-10 6.19 2.62 248  0-10 6.87 2.35 -0.68

CU traits 409 1-57 27.31 8.90 231  3-56 26.58 9.35 0.73

Note. N = number of non-missing cases; SD = standard deviation; MA = mean difference

between sexes.
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The finding that girls were more likely to report hyperactivity/inattention than
boys was unexpected, although the descriptive statistics indicate that this was not a
large effect. Nonetheless, two further tests were carried out to explore this finding
further. First, sex was tested as a predictor of ADHD diagnosis, as assessed by
clinicians using the Development and Wellbeing Assessment (DAWBA). Results
indicated that boys in the sample were slightly more likely to have received a
diagnosis of ADHD than girls (standardised coefficient = -.09, p=.05, R2=.01).
Second, the relationship between self-reported hyperactivity/inattention and ADHD
was examined. Results showed that ADHD diagnosis was a significant predictor of

self-reported hyperactivity/inattention (standardised coefficient = .22, p<.01, R2=.05).

Table 3

Goodness of fit information for SEMs testing sex as a predictor of four latent variables

Latent variable RMSEA CFlI TLI SRMR Interpretation
Anxiety .02 .99 .99 .02 Good
Depression .07 .90 .89 .05 Acceptable
Hyperactivity/inattention .08 .97 .87 .04 Acceptable
CU traits .08 .63 .59 .08 Poor
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Anxiety, depression, hyperactivity/inattention and CU traits as predictors of self-

reported delinquency

Results from the models tested indicated that depression (standardised
coefficient = .13 (p<.01), R2=.02), hyperactivity/inattention (standardised coefficient
=.22 (p<.01), R2=.05) and CU traits (standardised coefficient = .33 (p<.01), R2=.11)
each individually predicted self-reported delinquency, but anxiety did not
(standardised coefficient = -.03 (n.s.), R2=.00). Model fit information can be found in

Table 4.

Table 4

Goodness of fit information for SEMs testing four latent variables as predictors of SRD

Latent variable RMSEA CFlI TLI SRMR Interpretation
Anxiety .00 1.00 1.01 .01 Good
Depression .06 .93 91 .05 Good
Hyperactivity/inattention .08 .92 .87 .04 Moderate

CU traits .08 .64 .60 .08 Poor

These four factors were then combined into a single model, shown in Figure
3. For clarity, indicator variables are not shown in the diagram. Standard errors are
shown in brackets. All paths and correlations in the model were significant at p<.01,
except the path from anxiety to SRD, and the correlation between depression and
CU traits, which were not significant. Results indicated that these four factors

combined explained 14.2% of the variance in self-reported delinquency. However,
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model fit for this model did not reach acceptable level (RMSEA= .05, CFI=0.78,

TLI=0.77, SRMR= .07), primarily due to the poor fit of the CU traits variable.
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Figure 3: SEM testing anxiety, depression, hyperactivity/inattention and CU
traits as predictors of SRD.

Moderation analysis

Sex was examined as a moderator for the individual relationships between

anxiety, depression, hyperactivity/inattention and CU traits and self-reported
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delinquency at baseline. No moderating effect of sex was found for any of the four

predictors. Results are shown in Tables 5 to 8.

Table 5

Moderating effect of sex on the relationship between anxiety and self-reported delinquency

at baseline
Predictor B p value R2 AR?
Anxiety .008 .895 .003 .002
Sex .011 .783
Anxiety x Sex -.045 .351

Note: R? is the proportion of variance in SRD predicted by the entire model. A R? is the
additional variance in SRD that was predicted by the inclusion of sex and the interaction term

into the model. *p<.05 **p<.01

Table 6

Moderating effect of sex on the relationship between depression and self-reported

delinquency at baseline

Predictor B p value R2 AR?
Depression .158 .004** .023 .006
Sex -.04 .342
Depression x Sex -.016 .698

Note: R? is the proportion of variance in SRD predicted by the entire model. A R? is the
additional variance in SRD that was predicted by the inclusion of sex and the interaction term

into the model *p<.05 **p<.01
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Table 7

Moderating effect of sex on the relationship between hyperactivity/inattention and self-

reported delinquency at baseline

Predictor B p value R2 A R?
Hyperactivity/Inattention .245 .001** .052** .002
Sex -.020 .595
Hyperactivity/Inattention x Sex -.027 .551

Note: R?is the proportion of variance in SRD predicted by the entire model. A R?is the
additional variance in SRD that was predicted by the inclusion of sex and the interaction term

into the model *p<.05 **p<.01

Table 8

Moderating effect of sex on the relationship between CU traits and self-reported delinquency

at baseline
Predictor B p value R2 AR?
CU traits .343 .001** A1 .00
Sex .007 .855
CU traits x Sex -.015 .708

Note: R2 is the proportion of variance in SRD predicted by the entire model. A R? is the
additional variance in SRD that was predicted by the inclusion of sex and the interaction term

into the model *p<.05 **p<.01
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Cross-lagged panel models

Results of the cross-lagged panel models tested showed abnormalities at the
18-month time point, which may have been due to errors in the data, or to the large
amounts of missing data at this follow-up point (between 188 and 271 cases,
depending on the item). The 18-month time point was therefore excluded from the

analyses.

Anxiety

The results of the cross-lagged panel analyses examining the associations
between anxiety and self-reported delinquency across baseline, six- and 12-month
follow-up are shown in Figure 4. The results for boys alone are shown in Figure 5
and for girls alone in Figure 6. For clarity, only significant paths are shown. Standard
errors are shown in brackets. The items are named after the question they pertain to
in the SDQ, for example item A3_1 is question 3 of the SDQ at time point 1.

Goodness of fit information for each model can be found in Table 9.
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Table 9

Goodness of fit information for CLPMs examining the associations between anxiety and SRD
over time

Sex RMSEA CFlI TLI SRMR Interpretation

Both .07 .84 .79 .05 Poor

Male .07 .82 77 .06 Poor

Female .07 .79 74 .07 Poor
Depression

The results of the cross-lagged panel models testing the associations
between depression and self-reported delinquency across baseline, six- and 12-
month follow-up are shown in Figure 7. The results for boys alone are shown in
Figure 8 and for girls alone in Figure 9. For clarity, only significant paths are shown.
Standard errors are shown in brackets. The items are named after the question they
pertain to in the SMFQ. Goodness of fit information for each model can be found in

Table 10.
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Figure 8: CPLM of depression and self-reported delinquency over time for boys alone.
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Table 10

Goodness of fit information for CLPMs examining the associations between depression and

SRD over time

Sex RMSEA CFI TLI SRMR Interpretation
Both .05 .87 .86 .06 Moderate
Male .05 .85 .84 .07 Poor
Female .05 .87 .86 .07 Moderate

Hyperactivity/inattention

The results of the cross-lagged panel models testing the associations

between hyperactivity/inattention and self-reported delinquency across baseline, six-

and 12-month follow-up are shown in Figure 10. The results for boys alone are

shown in Figure 11 and for girls alone in Figure 12. For clarity, only significant paths

are shown. Standard errors are shown in brackets. The items are named after the

guestion they pertain to in the SDQ. Goodness of fit information for each model can

be found in Table 11.
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Table 11

Goodness of fit information for CLPMs examining the associations between

hyperactivity/inattention and SRD over time

Sex RMSEA CFI TLI SRMR Interpretation
Both .07 .83 .79 .07 Poor
Male .07 .82 .78 .08 Poor
Female .07 .79 .75 .08 Poor

Callous-unemotional traits

The results of the cross-lagged panel models examining the associations
between CU traits and self-reported delinquency across baseline, six- and 12-month
follow-up are shown in Figure 13. The results for boys alone are shown in Figure 14
and for girls alone in Figure 15. For clarity, only significant paths are shown.
Standard errors are shown in brackets. The items are named after the question they
pertain to in the ICU. Goodness of fit information for each model can be found in

Table 12.
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Figure 13: CPLM of CU traits and self-reported delinquency over time.
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Table 12

Goodness of fit information for CLPMs examining the associations between CU traits and SRD

over time
Sex RMSEA CFI TLI SRMR Interpretation
Both .05 .60 .59 .07 Poor
Male .05 .60 .58 .08 Poor
Female .06 .56 .54 .08 Poor
Power

As described above, a conservative rule of thumb for calculating the sample size
required to generate sufficient power to detect small effects in SEM is 10 or 20 cases
per parameter (Kline, 2005). At baseline, the two models which estimated the highest
number of parameters were the initial CFA (132 parameters; see Figure 2) and the
model testing the combined effects of all four factors on self-reported delinquency (138
parameters; see Figure 3). These analyses are likely to have lacked power as they
would have required samples of well over 2,000 participants, applying the most
conservative rule of thumb. The other models estimating high numbers of parameters at
baseline were those which tested the latent variables Depression (40 and 42
parameters) and CU traits (61 and 63 parameters), as these latent variables had higher
numbers of indicators. If applying the more conservative rule of thumb (20 cases per

parameter), power may have been insufficient.

The number of parameters estimated in the CLPMs varied considerably. Once

again, power is likely to have been sufficient for those models which tested Anxiety (53



parameters) and Hyperactivity/Inattention (62 parameters), but not for those testing
Depression (134 parameters) and CU traits (197 parameters). However, further power
was lost when the sample was split according to sex, and none of these analyses would

have achieved sufficient power with sample sizes of 433 boys and 250 girls.

Results should therefore be interpreted with some caution. This said, rules of
thumb have been criticised in SEM, and there is evidence that a higher number of
indicators increases rather than decreases power (Wolf et al., 2013). It would therefore
be premature to dismiss these results entirely based on a lack of power as assessed

using this very conservative rule of thumb.

Discussion

Baseline analyses

Sex differences

The high proportion of boys (63%) in this sample is reflective of the male
preponderance of conduct difficulties in the community (Cohn & Adesman, 2015).
Within the sample however, boys and girls reported very similar levels of delinquency,
which was expected given that the trial specifically recruited participants based on their
serious and persistent antisocial behaviour. What is more surprising is the relatively
high proportion of young people (7% of boys and 5.6% of girls) reporting O delinquent
behaviours in the past six months at baseline. This highlights one of the limitations of
using a self-report delinquency measure which very much relies on young people

reporting their behaviour honestly and accurately.

Over time, there is a notable decrease in self-reported delinquency for both boys
and girls. If, as hypothesised, sex differences in comorbidity account for the sex

difference in prevalence of antisocial behaviour, one would expect that resolution of the



comorbid condition would result in a reduction in antisocial behaviour. This would be
shown in cross-lagged associations between the comorbid difficulty and self-reported
delinquency over time, and it is expected that the strength of these associations for
each sex would be in line with the hypotheses outlined above, i.e. changes in anxiety
and depression would more strongly predict changes in self-reported delinquency for
girls, while changes in hyperactivity/inattention and CU traits would be related to
changes in self-reported delinquency in the same way for both sexes. It should be
noted however that this decrease in self-reported delinquency is occurring in the
context of increasingly high levels of drop-out, where those who dropped out may well

have been those who continued to engage in antisocial behaviour.

As expected, girls in the sample presented with significantly higher levels of
depression and anxiety than boys. This is in line with research evidence (Euler et al.,
2015; Wasserman et al., 2005; Wiesner & Kim, 2006) and supports the notion of a
gender paradox, whereby girls are less likely than boys to receive a diagnosis of CD,

but those who do are more likely to experience a higher burden of comorbid difficulties.

Surprisingly, girls in the sample also reported slightly higher levels of
hyperactivity/inattention. This is the opposite of what was expected given the large body
of evidence demonstrating that ADHD is more prevalent among boys (American
Psychiatric Association, 2013; Gershon, 2002). It is also perplexing given the higher
proportion of boys in the sample meeting criteria for ADHD (33.7% vs. 25.5% of girls),
as assessed by the DAWBA. This said, the mean difference between boys’ and girls’
total score on the Hyperactivity/Inattention subscale was small, and given that the data
analysed was self-report, it is possible that this result reflects a higher awareness of

hyperactive/inattentive symptoms among girls, rather than an increased prevalence.

Girls and boys in the sample did not differ in their degrees of CU traits. Although

it was expected that boys might present with higher levels of CU traits because of the



higher prevalence of these traits among boys in the community (Essau et al., 2006;
Pihet et al., 2015), it is perhaps not surprising that within a sample of antisocial
adolescents these traits were evenly distributed across both sexes. Indeed, the
association between CU traits and aggressive and antisocial behaviour has been found

to be similar for girls and boys (Frick et al., 2014).

Predictors of self-reported delinquency

Hyperactivity/inattention and CU traits both positively predicted self-reported
delinquency at baseline, as expected based on evidence from previous research which
has identified these as significant risk factors for antisocial behaviour (Frick & Dickens,
2006; Frick et al., 2014; Frick, Stickle, Dandreaux, Farrell, & Kimonis, 2005; Moffitt et
al., 2001; Thapar & van Goozen, 2018). These results support the usefulness of CU
traits as a construct for understanding young people’s antisocial behaviour. However, it
should be noted that results of the CFA did highlight some potential issues with the ICU
as a valid and reliable measure of CU traits (Frick, 2003), in particular its unemotional
subscale, three items of which had to be removed as they did not load significantly onto
the general CU traits factor. This is consistent with previous evaluations of the ICU
(Essau et al., 2006; Pihet et al., 2015), and suggests that unemotionality may in fact be

a slightly separate trait from callousness and uncaring.

Although depression was also found to positively predict self-reported
delinquency, it is not possible to draw conclusions about causality based on this
association at baseline. In other words, it is not clear whether this association was due
to young people externalising their feelings of low mood, worthlessness or guilt by
engaging in antisocial behaviour (as suggested by the "acting out" model) (Capaldi,
1992), to young people feeling depressed as a result of the negative consequences of

their antisocial behaviour (as suggested the "failure"” model) (Patterson & Capaldi,



1990), or due to similar or overlapping risk factors leading to both depressed mood and

antisocial behaviour (Overbeek et al., 2001).

Anxiety was found to have a slight negative association with self-reported
delinquency at baseline, but this did not reach significance. There may be several
reasons for this. Firstly, the only questionnaire items relating to anxiety which were
available in the data were four items from the "Emotional Problems" scale of the SDQ.
Although these four items loaded well onto a latent factor and had an acceptable level
of internal consistency (Cronbach's alpha = .64), this latent factor was highly correlated
with depression and may not be an accurate measure of anxiety. Secondly, the four
items used each captured slightly different features of anxiety, such as fearfulness,
nervousness and worry. It has been suggested that these different features may relate
to antisocial behaviour in slightly different ways (Frick et al., 1999). Lastly, there is
evidence that anxiety can serve as both a protective factor (Pfeffer & Plutchik, 1989)
and a risk factor (Olsson, 2009; Sourander et al., 2007), depending for example on
which features of anxiety are being considered, the type of offending behaviour
(proactive or reactive) (Hodgins et al., 2009), as well as other characteristics of the

individual.

Several significant correlations were found between the four factors examined in
this study. As expected there was a strong correlation between depression and anxiety,
these two disorders being highly comorbid (American Psychiatric Association, 2013).
There was a negative correlation between anxiety and CU traits, which supports
Karpman's (1941) notion of "primary" psychopathy, whereby for some individuals,
antisocial behaviour is associated with high levels of callous and unemotional traits and
low trait anxiety. On the other hand, CU traits were positively correlated with
hyperactivity/inattention. It is unclear from a theoretical standpoint why this should be
the case, but it is possible that CU traits could develop as a defence mechanism for

coping with the negative consequences of hyperactive, or impulsive behaviour. Finally,



hyperactivity/inattention was correlated with both anxiety and depression. Again, these
are not uncommon comorbidities, given the higher levels of difficulty faced by young
people with hyperactive/inattentive symptoms (Moffitt & Scott, 2008; Sonuga-Barke &

Taylor, 2015).

Moderation by sex

The results indicate that sex did not moderate the relationship between any of
the four factors examined and self-reported delinquency. In other words, comorbid
difficulties did not differentially predict volume of self-reported delinquency for girls and
boys in this sample. Although this was the expected result with regards to
hyperactivity/inattention and CU traits, which previous research has found to affect
boys' and girls' antisocial behaviour in similar ways (Frick et al., 2014; Giannotta &
Rydell, 2016), it had been hypothesised that depression and anxiety would be more
predictive of self-reported delinquency for girls than for boys (Keenan et al., 2011,

Lehto-Salo et al., 2009).

One of the difficulties of using a sample of young people who were recruited
based on their moderate-to-severe antisocial behaviour is that this eliminates any sex
difference in self-reported delinquency which would have been expected in the general
population. This presents a challenge when attempting to examine causal factors which
may underpin this sex difference. It is not possible, for example, to examine the factors
in question as mediators in the relationship between sex and antisocial behaviour, if in
this sample there is no relationship between sex and antisocial behaviour. It was hoped
that for those factors which have previously been found to influence antisocial
behaviour in different ways for boys and girls, i.e. anxiety and depression, a moderating
effect of sex could be detected, but alas this was not the case. Thus, the recruitment of

this particular sample is likely to have obscured underlying population differences.



This said, taking these results at face value, it is entirely possible that although
girls with conduct problems are more likely to experience comorbid depression and
anxiety (American Psychiatric Association, 2013), when these comorbidities are
present, they predict antisocial behaviour in the same way for both sexes. This would
suggest that the results do not support the overarching hypothesis that sex differences
in comorbid difficulties account for the sex difference in antisocial behaviour. Instead,
the results highlight the importance of assessing both boys and girls presenting with
antisocial behaviour for anxiety and depression, as well as hyperactivity/inattentiveness
and CU traits, without being biased by expectations based on the prevalence of these

difficulties in the general population.

Cross-lagged panel models

Anxiety

There were no significant cross-lagged associations between anxiety and self-
reported delinquency at baseline, six and twelve months. In other words, anxiety
symptoms at one time point did not predict volume of self-reported delinquency in the
following six months, nor did volume of delinquency reported at the end of a six-month
period predict anxiety symptoms six months later, after controlling for concurrent

associations.

However, although no significant association was found between anxiety and
self-reported delinquency at baseline, a significant positive association did appear at six
months. This suggests that a relationship between anxiety and self-reported
delinquency does exist which was not captured at baseline. It is of course not possible
to infer causality from this concurrent association, as it may be that high anxiety
increased the risk of reactive antisocial behaviour (Hodgins et al., 2009), or it may be

that engaging in antisocial behaviour led to increased anxiety (Frick et al., 1999). What



these results do indicate is that in this sample anxiety does not serve as a protective

factor against antisocial behaviour, as no negative associations were found.

When considering the cross-lagged associations between anxiety symptoms
and self-reported delinquency for boys alone, the pattern of associations remained the
same as it was for both sexes together, albeit with a slightly stronger concurrent
association at six months. However, when considering girls alone, there were no
significant associations between anxiety and self-reported delinquency at any time
point. This is contrary to the initial hypothesis that anxiety is a stronger predictor of
antisocial behaviour for girls than boys, and suggests that although girls with CD are
more likely to experience comorbid anxiety (Lehto-Salo et al., 2009), when it comes to

engaging in antisocial behaviour, anxiety may be a more significant risk factor for boys.

In all three of the above analyses, the strongest associations were the internal
associations over time, such that strongest predictor of self-reported delinquency at any
one time point was self-reported delinquency at the previous time point, and likewise,
the strongest predictor of anxiety at any one time point was anxiety at the previous time
point, demonstrating homotypic continuity of these difficulties over time. This is
consistent with evidence from longitudinal studies that anxiety tends to remain stable

through adolescence (Waszczuk, Zavos, Gregory, & Eley, 2016).

These results highlight the importance of assessing the role of anxiety in young
people’s antisocial behaviour. Despite anxiety being a more common comorbidity in
girls, and the subsequent expectation that this would result in a stronger association
between anxiety and antisocial behaviour among this group, these results suggests that
it is in fact boys for whom anxiety is especially associated with antisocial behaviour.
However, it is important to bear in mind the limitations of this study when considering
these results, particularly with regards to the measurement of anxiety, and the limited

power to detect effects in the CLPMs testing associations for girls alone.



Depression

There were no significant cross-lagged associations between depression and
self-reported delinquency at baseline, six and twelve months. However, in addition to
the significant association between depressive symptoms and self-reported delinquency
found at baseline, this concurrent association was not only present but considerably
stronger six months later. Surprisingly, this association disappeared at twelve-month
follow up, but this may be due to increasing amounts of missing data at each follow-up
resulting in less accurate results. Although it is not possible to infer causality from these
associations, according to the "failure” model (Patterson & Capaldi, 1990), one would
expect to see associations between self-reported delinquency at one time point and
depression six months later, as the negative consequences of antisocial behaviour are
experienced by the individual, but this is not the case. On the other hand, self-reports of
concurrent depression and antisocial behaviour could suggest a pattern of “acting out”
(Capaldi, 1992), whereby depressive symptoms are externalised into antisocial
behaviour. However, the model which most accurately fits the results is the “stability
model” (Overbeek et al., 2001), whereby depressed mood and antisocial behaviour
remain stable over time, and are thought to be caused by associated
psychopathological processes, but do not mutually influence each other (no significant
cross-lagged associations). According to this hypothesis, individuals develop
internalising and externalising habits, which they maintain throughout adolescence. This
is not consistent with this study’s hypothesis that sex differences in antisocial behaviour

are driven by sex differences in vulnerability to depression.

When considering the longitudinal associations between depressive symptoms
and self-reported delinquency for boys alone, the pattern of associations remained the
same as it was for both sexes together, albeit with a slightly weaker concurrent
association at six months. However, when considering girls alone, as well as having a

stronger concurrent association between the two factors at six months, a cross-lagged



association appeared, such that depressive symptoms at baseline not only predicted
self-reported delinquency at baseline, they also predicted self-reported delinquency
over the following six-month period. This suggests that the "acting out" model may be
more pertinent for girls than it is for boys. This is consistent with the initial hypothesis
that sex differences in antisocial behaviour are driven in part by sex differences in
comorbid depression, and is of particular importance when one considers that comorbid
depression is much more prevalent among girls with CD than boys with CD (Wiesner &

Kim, 2006).

In all three of the above analyses, the strongest associations were the internal
associations over time, such that strongest predictor of self-reported delinquency at any
one time point was self-reported delinquency at the previous time point, and likewise,
the strongest predictor of depression at any one time point was depression at the
previous time point, demonstrating homotypic continuity, i.e. stability, of these difficulties
over time. This is consistent with evidence from longitudinal studies that depression
tends to remain stable through adolescence (Waszczuk et al., 2016), but once again

goes against the overarching hypothesis of this study.

These results provide further evidence of the association between depression
and antisocial behaviour which has previously been reported in the literature (Angold et
al., 1999), and highlight the importance of assessing for low mood when working with
young people — particularly girls — presenting with antisocial behaviour. Indeed, these
results suggest that girls are at particular risk of “acting out” and externalising their
depressive symptoms. It is possible that delivering interventions aimed at improving

mood could therefore help to reduce engagement in antisocial behaviour.



Hyperactivity/inattention

There were no significant cross-lagged associations between
hyperactivity/inattention and self-reported delinquency at baseline, six and twelve
months. However, in addition to the significant association between
hyperactivity/inattention and self-reported delinquency found at baseline, this
concurrent association was also present at six and twelve months. This suggests a
stable relationship between hyperactivity/inattention and self-reported delinquency, and
is in line with previous research which has consistently identified a strong link between
ADHD and antisocial behaviour (Angold et al., 1999; Cohn & Adesman, 2015; Thapar &
van Goozen, 2018). However, due to the absence of any cross-lagged associations, it
is not possible to draw conclusions about whether hyperactivity/inattentiveness is itself
a risk factor for antisocial behaviour, or whether these difficulties develop as a result of
comorbidity with other psychopathologies or neurocognitive impairments (G.G. von

Polier et al., 2012).

When considering the longitudinal associations between hyperactivity/inattention
and self-reported delinquency for boys alone, surprisingly, the concurrent association at
12 months disappeared. The reason for this is unclear, but it may be a reflection of
boys' potential lack of awareness of their own hyperactivity/inattention, and subsequent
lower accuracy in self-reporting. When considering girls alone, the pattern of
associations remained the same as it was for both sexes together. Overall, this shows
some support for the hypothesis that boys and girls with conduct difficulties are affected
by hyperactivity/inattention in similar ways. It would be interesting to further explore the
relationship between hyperactivity/inattention and self-reported delinquency in this
sample by examining potential mediating factors, as well as potential sex differences in
mediating factors, such as social exclusion (DuPaul et al., 2004; Gresham et al., 1998;
Hoza et al., 2005) academic achievement (Hinshaw et al., 2002; G.G. von Polier et al.,

2012) and parenting practices (Meier et al., 2009).



In all three of the above analyses, the strongest associations were the internal
associations over time, such that strongest predictor of self-reported delinquency at any
one time point was self-reported delinquency at the previous time point, and likewise,
the strongest predictor of hyperactivity/inattention at any one time point was
hyperactivity/inattention at the previous time point, demonstrating homotypic continuity
of these difficulties over time. This is consistent with evidence that ADHD symptoms
tend to persist across the lifespan (Biederman, Petty, & Faraone, 2012), and that they
are especially persistent in children with comorbid conduct difficulties (Sonuga-Barke &

Taylor, 2015).

These results reinforce existing evidence that there is a strong association
between hyperactivity/inattention and antisocial behaviour (Angold et al., 1999; Moffitt
et al., 2001). Continued exploration of the factors which mediate the relationship
between hyperactivity/inattention and antisocial behaviour for boys and girls will
increasingly allow for the development and provision of specifically targeted

interventions.

Callous-unemotional traits

There were no significant cross-lagged associations between CU traits and self-
reported delinquency at baseline, six and twelve months. However, in addition to the
significant association between CU traits and self-reported delinquency found at
baseline, this association was also significant at six and twelve months. This suggests a
stable relationship between CU traits and self-reported delinquency, and is in line with
previous research which has found these traits to be highly related to antisocial
behaviour (Frick & Dickens, 2006; Frick et al., 2014). Although it is not possible to infer
causality from these concurrent associations, it follows logically that CU traits would

cause antisocial behaviour and not vice versa. This said, it is not impossible that a



young person could adopt callous or unemotional attitudes post-hoc as a means of

justifying antisocial behaviour.

When considering the longitudinal associations between CU traits and self-
reported delinquency for boys alone, the pattern of associations remained the same as
it was for both sexes together. When considering girls alone however, the concurrent
association at 12 months disappeared. However, it seems unlikely that CU traits would
bear no relationship to self-reported delinquency, and this finding may in fact be due to
increasing amounts of missing data at each follow-up resulting in less accurate results,
as well as a considerably smaller sample of girls resulting in less power to detect
smaller effects. Overall, these results seem to support the hypothesis that the
association between CU traits and antisocial and aggressive behaviour is similar for

boys and girls (Frick et al., 2014).

In all three of the above analyses, the strongest associations were the internal
associations over time, such that the strongest predictor of self-reported delinquency at
any one time point was self-reported delinquency at the previous time point, and
likewise, the strongest predictor of CU traits at any one time point was CU traits at the
previous time point, demonstrating homotypic continuity of these difficulties over time.
This is consistent with previous research evidence that CU traits tend to be stable

through childhood and adolescence (Frick & White, 2008).

The consistent association between CU traits and antisocial behaviour found
over time further supports the usefulness of CU traits as a construct for understanding
young people’s antisocial behaviour. Research has found that young people with CU
traits show distinct cognitive and emotional characteristics, such as response to
punishment, emotional processing and thrill-seeking (Frick & Viding, 2009; Frick &
White, 2008), which suggest specific causal mechanisms leading to antisocial

behaviour. Identifying young people with CU traits may therefore help to tailor



interventions to take into account these distinct characteristics. Although CU traits have
been found to be relative stable, there is evidence that they can improve with intensive

and specifically tailored treatment (S. Butler et al., 2011; Frick et al., 2014).

Limitations

This study used self-report data in order to gain an insight into the inner worlds
of the young people who took part in the START study. However, the use of self-report
data has obvious limitations. It relies on the honesty of the respondent, on their
motivation to answer the questions accurately, and on their ability to recognise
symptoms and traits within themselves. Using self-report measures with young people
can have particular limitations, as they are more inclined to respond based on their
state of mind in the moment and tend to under-report behavioural difficulties (Deighton
et al., 2014). However, reliability of self-report has been found to improve considerably
from the age of 10 (Edelbrock, Costello, Dulcan, Kalas, & Conover, 1985), which
suggests that the 11-to-17-year-olds in the current sample can be expected to have had
good understanding of the questionnaires and appropriate level of insight into their
difficulties. This said, there is evidence that young people with ADHD in particular are
significantly more likely to under-report or inconsistently report delinquent behaviours
(Sibley et al., 2010). This can be due in some cases to ADHD symptoms affecting the
accuracy of self-report (such as forgetfulness, carelessness or impatience), and in

others it can be due to purposeful untruthfulness.

As this study was an analysis of secondary data, the questionnaires completed
by the young people were not specifically chosen for the purpose of examining the
factors of interest here. In particular, the only available self-report measure of
hyperactivity/inattention was from the "Hyperactivity/inattention" subscale of the SDQ,

and the only available self-report measure of anxiety was four items from the



"Emotional Problems" subscale of the SDQ. The outcomes from these may therefore
not have been as valid or reliable as if disorder-specific questionnaires had been
available. In addition, although the ICU has been found to be internally consistent and
externally valid in terms of its total score, callous subscale and uncaring subscale, there
are concerns around the validity of the unemotional subscale (Cardinale & Marsh, 2017,
Pihet et al., 2015). This is consistent with findings from this study where a number of
items from this subscale were removed because they did not load onto the general CU
traits factor. This may have affected the goodness of fit of the models examining CU

traits.

A considerable strength of SEM is its ability to specify latent variable models that
provide estimates of both the relations among latent constructs and their observed
indications (the measurement model) and the relations among constructs (the structural
model) (Tomarken & Waller, 2005). This allows for the estimation of relations among
constructs that are corrected for biases caused by random error and unrelated
variance. A particular strength of the CLPM is that it gives time for causes to have their
effects, and therefore allows for stronger inferences about the direction of causation
compared to cross-sectional models (Selig & Preacher, 2009). Another advantage of
SEM is the availability of measures of global fit that enable a summary evaluation of
even complex models containing large numbers of linear equations, as well as
comparison of fit between different models (Tomarken & Waller, 2005). This said,
goodness of fit is most often assessed using rules of thumb, and there are limitations to
this: often the rules used are too lenient and in fact the optimal cut-off criteria depend
on a number of factors such as estimation method used, sample size, model complexity

and the degree to which assumptions of normality are violated.

Goodness of fit describes the extent to which observed data matches the values
expected by theory. In this study, many of the models tested did not have adequate fit.

A number of factors are likely to have contributed to this, including the number of



variables relative to the sample size. Indeed, large numbers of variables are known to
negatively affect model fit, as is smaller sample size. This is another reason why model
fit was poorer for models testing CU traits, as this variable was made up of a
considerably higher number of indicators than the others. Model fit for the CLPMs will
also have been affected by their higher number of variables, all the more so when
broken down by gender. Indeed, these would have benefitted from a sample size far

greater than the number recruited in the START study.

Finally, as is so often the case in follow-up studies and in particular with this
population, drop-out rates were considerable. Although a full information maximum
likelihood procedure (FIML) was used, the accuracy of results across time is likely to
have been affected by the increasing amounts of missing data. Indeed, results at 18
months were so distorted that they had to be excluded from the analysis. Results of the

CLPMs should therefore be interpreted with this in mind.

Conclusions

Overall, the results of this study provided little evidence to support the
overarching hypothesis that the sex difference in antisocial behaviour could be
accounted for by sex differences in anxiety, depression, hyperactivity/inattention or CU
traits. In fact, they demonstrated that there are more similarities than differences
between boys and girls who engage in antisocial behaviour, a finding which is

consistent with much of the literature.

The results did however provide further evidence of the strong association
between both hyperactivity/inattention and CU traits, and antisocial behaviour. Although
boys within this particular sample did not present with higher levels of
hyperactivity/inattention or CU traits, these difficulties are well known to be more

prevalent among boys in the general population. Based on this, it could be



hypothesised that the male preponderance of these risk factors may account for some
of the sex difference in antisocial behaviour in the general population, although

conclusions cannot be drawn about this based on the current results.

Depression was also found to be associated with antisocial behaviour, and over
time this appeared to be particularly true for girls, for whom antisocial behaviour may be
a way of acting out depressed mood. The relationship between anxiety and antisocial
behaviour was less clear, and there may be a humber of reasons for this, as outlined
above. Contrary to what was expected based on the literature, there appeared to be an
association between anxiety and antisocial behaviour for boys, but not for girls. This
could be hypothesised to indicate a relationship between anxiety and reactive

aggression for boys (Brazil et al., 2018).

Although the longitudinal analyses consistently demonstrated that the strongest
predictor of current antisocial behaviour in this sample was previous antisocial
behaviour, results also showed considerable reductions in antisocial behaviour over the
18-month period of the study, for both boys and girls. The absence of any cross-lagged
associations in all but one CLPM suggests that this change was not particularly related
to any changes in comorbid difficulties. This goes against the overarching hypothesis of
this study, that sex differences in antisocial behaviour can be accounted for by sex
differences in comorbid conditions. However, the results do demonstrate the clinical
importance of recognising anxiety, depression, hyperactivity/inattention and CU traits in
young people who are presenting with antisocial behaviour, and of tailoring
interventions to support them, their families and their schools in addressing these
difficulties from an early age. Further research into the mediating factors between each
of these difficulties and antisocial behaviour is needed to further understand the causal
mechanisms at play, and to subsequently develop increasingly tailored interventions

which may ultimately help to reduce engagement in antisocial behaviour.
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Part Ill: Critical Appraisal



Introduction

In this critical appraisal, | will begin by reflecting on what initially inspired me to
explore the factors underlying the sex difference in antisocial behaviour: my curiosity
about the influence of socially constructed gender roles. Acknowledging that this is not
something | was ultimately able to investigate using the data available to me, I will
dedicate the first part of this appraisal to exploring the literature on this topic and
reflecting on how it relates to my findings. | will then go on to describe the process of
designing my study based on the data | had, contemplating the choices | was faced with
and how | came to make them. | will end by reflecting on the process of carrying out this
study, with a consideration of what | might have done differently and a suggestion for
future research which could be carried out using this data. | hope that this appraisal will
provide some helpful insights into the process of conducting secondary data analyses,

particularly for future trainees.

Gender roles

| was initially drawn to this project because of my interest in both forensic
psychology and feminist theory. More specifically, | was interested in how socially
constructed gender roles might play a part in the sex difference in antisocial behaviour.
However, | soon realised that it would not be possible to explore this question using the
data collected as part of the Systemic Therapy for At Risk Teens (START) trial. | have

therefore chosen to dedicate some time to it here.

For decades, academics studying crime focused primarily on the criminal
behaviour of men and boys. Then, from the late 1960s onwards, the experiences of
women and girls as offenders, victims, defendants and prisoners, and the ways in which

these were similar or different to those of men and boys, came increasingly into focus



(Gartner & McCarthy, 2014). From the 1990s, this began to include considerations of

the role of gender as a social construct, shaping crime and the responses to crime.

My study explored similarities and differences between boys and girls, and |
deliberated for some time about whether to use the term “sex” or “gender” to define
these groups. “Sex” refers to biological sex, characterised by genotype and phenotype,
while gender refers to sociocultural definitions of masculinity and femininity. | chose
“sex” because of the little scope there was to explore the role of gender as a social
construct within this study, although in reality, social constructions of and expectations
about gender will have influenced every aspect of it, from the initial referral of the young
people and their selection as participants, to the development of the measures used, to
the very diagnoses on which those measures are based. My conflict is perhaps evident
in my choice to use the words “boys” and “girls” rather than “males” and “females”

throughout my study.

The concept of “doing gender” (West & Zimmerman, 1987) relates to the way
men and women engage in gendered practices. It is both a response to cultural
expectations about masculinity and femininity and reproduction of them (Miller, 2014).
Theories around gender roles suggest that feminine roles restrain delinquency more
than masculine roles do (Shover & Norland, 1978). Hegemonic feminine ideals include
nurturance, passivity, connectedness to others and physical weakness, which are for
the most part incongruent with criminal behaviour, whereas masculine ideals emphasize
strength, competitiveness, independence and aggressiveness (Cumley, Heimer, & De
Coster, 2015). There is some evidence that affiliation with these constructions of gender
contributes to the gender gap in offending (McCarthy, Hagan, & Woodward, 2006). |
would have been curious to collect information from the young people who participated
in the START trial about how much they ascribe to such traditional constructions of
gender, and to explore how their beliefs around gender relate to their engagement in

antisocial behaviour. On reflection, it might also have been interesting to analyse young



people’s responses to the Antisocial Beliefs and Attitudes Scale (ABAS; Butler,
Leschied, & Fearon, 2007), and to consider potential gender differences from a social

constructionist perspective.

Thus, according to this theory, crime can be a way of “doing gender” for boys
and men, a resource for constructing masculine identities (Messerschmidt, 1993). When
legitimate channels are blocked by structural barriers such as unemployment or
poverty, they may instead attempt to display masculinity through violence and crime.
But what is “masculinity”? It is not a single concept, but one which shifts over time, and
varies according to race, class, culture, sexual orientation and social standing (Watson,
2009; Whitlock, 2014). For example, among the English upper classes, public displays
of violence in defence of male honour were regarded positively up until the mid-19™
century, when duels were eventually outlawed. As late as the 1900s in America, men
were responsible for upholding the sexual honour of women, and the “unwritten law”
meant that men who killed their wives’ “seducers” could escape punishment (Whitlock,
2014). Acceptance of violence eventually began to decline in Victorian society, and the
masculine ideal for middle class men came to be characterised by civility, reason and
responsibility. At this point violence came to be seen as an attribute of the lower
classes, and working-class masculinity depicted as animalistic and aggressive. Male

criminality is therefore intricately bound up with these multiple definitions of masculinity.

In addition to conceptualising involvement in crime as a potential resource for
constructing a gendered identity, research on “doing gender” and gendered lives has
highlighted a number of indirect ways in which social constructions of gender might
influence engagement in antisocial behaviour. Research which has focused on
gendered activities and social practices has found that activities assigned to girls, such
as childcare and other parental responsibilities, together with the male domination of
most adolescent activities, effectively curtail opportunities for girls’ engagement in

antisocial activities (Bottcher, 2006). Sociopsychological research further suggests that



part of the gender gap in offending is linked to the greater parental control experienced
by girls, both directly through monitoring and supervision, and indirectly through
emotional bonding (Chapple, Vaske, & Hope, 2010). Power control theory on the other
hand focuses on the gender schemas that parents impart on their children, often as a
result of their own workplace authority, such that delinquency is more likely to be
discouraged in boys whose mothers have more workplace authority and personal
agency (Hagan, Boehnke, & Merkens, 2004). General strain theory (Agnew, 1992)
suggests that emotions are gendered in ways that aggravate male offending but
suppress female offending (Kruttschnitt, 2013). Indeed, there is much to be gained from
research which focuses not only on how negative emotions can lead to offending, but
on how positive emotions such as caring and empathy may inhibit offending, and the

gendered learning of these emotions.

My own study focused on psychological traits and mental health difficulties
which are related to antisocial behaviour, and which are known to affect boys and girls
in different ways. Boys, for example, are more hyperactive than girls (T. Moffitt et al.,
2001), and are more likely to present with callous and unemotional traits (Essau et al.,
2006), which puts them at increased risk of engaging in antisocial behaviour. However,
this only pushes the question back a step further: why are boys more hyperactive? Why
are they more callous and unemotional? Although these traits are known to be
influenced in part by genetic heritability (Larsson et al., 2006; Sonuga-Barke & Taylor,
2015), their development is also affected by environmental factors which are
themselves subject to the influence of gender norms. The differences | found in how
depression and anxiety related to antisocial behaviour over time for boys and girls also
suggest a difference in the way boys and girls experience and express their emotions,

which again is likely to be influenced by internalised gender norms.

There is growing evidence to suggest that among those who engage in

antisocial behaviour, there are more similarities than differences between males and



females (Cumley et al., 2015; Kruttschnitt, 2013). This is also what | found in my study —
boys and girls in the sample both reported high levels of CU traits and hyperactivity,

and these factors influenced antisocial behaviour in similar ways for both sexes. What
could not be explained by my study was the difference in numbers, why the trial
recruited 433 boys but only 250 girls. Indeed, although the START data provided a
unigue opportunity to explore similarities and differences between antisocial boys and
antisocial girls, it did not allow me to explore differences between boys and girls who
were and were not antisocial, and to examine whether the same risk factors predicted

engagement in antisocial behaviour for both sexes.

Having discussed some of the various ways in which socially constructed
gender roles might influence the gender gap in offending, it must also be acknowledged
that for the past 50 years this gap has been steadily narrowing. Between 2003 and
2008, the number of young female offenders had risen by approximately 18%, and their
number of violent offences had doubled (Arnull & Eagle, 2009). Explanations for these
rising rates of female violence are under-researched, and there is ongoing debate about
whether these statistical increases are due to changes in reporting and recording,
policing and policy, attitudes to female offending or real increases in female violence
(Carrington & Death, 2014). This tendency to deny, rationalise or erase the violence of
women has resulted in the lack of sophisticated feminist theory of female violence, and

more research is needed.

Finally, any research on gender and antisocial behaviour must also take into
account hierarchy and power, and the intersections of gender, race, class and other
inequalities (Miller, 2014). More research is needed to fully understand how structural
contexts, socialisation practices and identity salience come together to produce
differences in women’s and men’s experiences, which may have implications for their

involvement in crime (Kruttschnitt, 2013).



Making choices

Design and measurement

What | was most struck by in carrying out this project was the seemingly infinite
number of choices | had to make. | had naively assumed that by conducting a
secondary data analysis, my choices would be black and white, that there would always
be a “best” option. What | found instead was that for every choice | made, | was faced
with a myriad of new choices, each as with its own advantages and disadvantages. In
this section | will relay my journey along this vast decision tree, reflecting on the choices

| made.

When | first looked through the measures which had been administered in the
START trial, | felt overwhelmed: everything seemed important and | wanted to include it
all. Delving into the existing research on sex differences in antisocial behaviour, | came
across Moffit et al.’s (2001) thorough exploration of this in the Dunedin Multidisciplinary
Health and Wellbeing Study. One of their most significant findings regarding sex
differences in risk factors for antisocial behaviour was that boys had considerably
higher rates of hyperactivity than girls. Thus, | made my first choice: to focus on

hyperactivity.

This immediately opened up a series of other choices: how would | measure
hyperactivity? Would | use self-report or parent-report or even teacher-report? Would |
use the Strengths and Difficulties Questionnaire (SDQ; Goodman & Scott, 1999) or the
Conners (Conners, 2008)? Would | focus on symptomatology or on ADHD diagnosis? If
| used ADHD diagnosis would | take ADHD subtypes into account? Should | use more
than one source? And what about my outcome measure? Should | measure antisocial
behaviour according to self-reported delinquency or recorded offences? Should |
separate out violent and non-violent offences? If so, where does one draw the line

between violent and non-violent offending?



| put these questions aside temporarily as | considered what exactly | wanted to
know about the relationship between hyperactivity and antisocial behaviour. Once
again, the possibilities seemed endless. ADHD might affect school performance, peer
relations, family relations, mood... each of which could in turn affect engagement in
antisocial behaviour. Once again, | wanted to include it all. Through discussions with my
supervisor, | understood why this wasn’t possible, how incredibly complicated it would
be to try to include so many factors in one model, let alone the sample size it would

require to generate sufficient power for such an analysis.

My supervisor recommended that | look into typologies of antisocial behaviour
and | came across a review by Brazil, van Dongen, Maes, Mars, and Baskin-Sommers
(2018) on the classification of antisocial individuals, in which they highlighted the
importance of anxiety, as well as psychopathic traits, in differentiating between
individuals who engaged in antisocial behaviour. Looking back over the START
guestionnaires with this in mind, | subsequently decided to focus my study on four
individual risk factors: anxiety, depression, hyperactivity and callous-unemotional traits
(the equivalent of psychopathic traits in young people). The decision to include
depression came from further reading which suggested that this was a factor which was
likely to present some sex differences in relation to antisocial behaviour (Keenan et al.,

2011; Wiesner & Kim, 2006).

Having chosen to focus on these individual risk factors, | came back to the
guestion of measurement. It now seemed clearer that the most logical choice was to
use self-report, as | was focusing on individual factors which the young people
themselves were likely to have the most insight into, nonetheless acknowledging, as |
did in my report, that this choice is not without its limitations. Furthermore, using self-
report rather than diagnosis would allow me to examine the effects of symptoms over
time. This also seemed the best choice for measuring antisocial behaviour, as it is well

known that much antisocial behaviour goes unreported and unrecorded. Indeed,



recorded offences might be considered a measure of “likelihood of being arrested for
antisocial behaviour”, rather than a measure of engagement in antisocial behaviour. In
addition, as described above, criminal justice responses to antisocial behaviour are
known to be influenced by gender, and using recorded offences might therefore have

led to an underrepresentation of girls’ offending.

Unfortunately, | soon realised the factors | had chosen to focus on had not all
been equally thoroughly measured in the START trial. In fact, when | began looking
through the data, | noticed that a number of questionnaires had been added in later
waves of the study, and that the questionnaire pack | had initially been given therefore
contained questionnaires which had not been administered at baseline. This meant that
while two of my factors, depression and CU traits, would be comprised of items from
comprehensive questionnaires (the Inventory of Callous-Unemotional Traits; ICU; Frick,
2003; and the Short Mood and Feelings Questionnaire; SMFQ; Angold et al., 1995), the
other two, anxiety and hyperactivity, would have to be comprised of items from
subscales of the SDQ (Goodman & Scott, 1999). In reality, the data contained no
reliable measure of anxiety, hence my decision to use the “Emotional Problems”
subscale of the SDQ with the question pertaining to depression removed. Furthermore,
although much of the literature referred to the “Hyperactivity” subscale of the SDQ, |
realised that this subscale also contained questions pertaining to inattention and
impulsivity. This meant departing slightly from the original hypothesis about the specific
role of hyperactivity in the sex difference in antisocial behaviour (T. Moffitt et al., 2001).
However, examining a wider spectrum of ADHD symptoms did have the advantage of
making the large body of existing research on ADHD and antisocial behaviour more
relevant to my study. Thus, one obvious limitation of secondary data analysis is that

one is very much constrained by the data which was originally collected.



Statistical analysis

The next choice | was faced with was how to analyse my data. One of the
difficulties | faced was that by using a sample of young people who were recruited
based on their moderate-to-severe antisocial behaviour, any sex differences in self-
reported delinquency that would be expected in the general population were eliminated.
This made it difficult to test my hypothesis that the sex difference in antisocial behaviour
could be accounted for, at least in part, by sex differences in anxiety, depression,
hyperactivity/inattention and CU traits. | wondered if despite reporting very similar levels
of delinquency, the causes for this delinquent behaviour might be slightly different for
boys and girls. Based on the literature | hypothesised that this was unlikely to be the
case for hyperactivity/inattention or CU traits, which seem to affect boys and girls in the
same way, but that it might be the case for anxiety and depression. However, finding a
moderating effect of sex when there was no main effect of sex was always going to be

challenging, and indeed | did not find one.

Initial baseline analyses did however show a main effect of three of my four
factors (depression, hyperactivity/inattention and CU traits) on self-reported
delinquency. Although knowing that these factors differentially affect boys and girls in
the general population meant | could infer a likely role for them in the sex difference in
antisocial behaviour, this did not feel like an entirely satisfying conclusion to my study.
From early on | had wondered how | could make use of the longitudinal data available
from the START trial, as it seemed important to make use of the opportunity to examine
these relationships over time. Much of the existing research of sex differences in
antisocial behaviour was either cross-sectional or used longitudinal data from long-term
cohort studies (e.g. the Dunedin study). | did however find three studies which
examined the relationships between different factors and antisocial behaviour across
several time points at relatively short intervals (Defoe et al., 2013; Fontaine et al., 2018;

Overbeek et al., 2001). All three of these studies made use of cross-lagged panel



designs, and this is how | came to choose this analysis to examine the relationships

between each of my factors and self-reported delinquency over time.

Reflections and future research

Looking back, the process of conducting this study feels like a journey | made in
the dark, not knowing what | didn’t know. Each choice | describe above felt at the time
like the best choice | could make, given the knowledge | had. Were | to begin this

journey again, | think my choices would be different.

Feeling overwhelmed with the possibilities of what could be explored led me to
include four different factors in my study. In effect, my study became a collection of four
smaller studies. Were | to start afresh, | would focus on just one of these factors to
explore in more depth. | might, for example, choose hyperactivity/inattention and
examine whether its relationship with self-reported delinquency was mediated by
another factor such as parenting style, known to be associated with both ADHD
symptomatology and antisocial behaviour. | might examine this mediating relationship

both cross-sectionally and over time, considering the moderating effects of gender.

This said, | hope that my study provides a good starting point from which to
explore the causal mechanisms linking each of my four factors to antisocial behaviour.
The opportunities for exploring the roles of a range of different mediating factors are rife
within the START data. | have now learnt that the key is not to try and explore them all

at once.
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Appendices

Appendix A: Correlation matrix for baseline indicator variables



HSD HSD HSD HSD HSD ASD ASD ASD ASD DMF D_MF
Variables 21 101 151 211 251 31 8 1 161 241 11 21
HsSD2 1 -
H_SD10 1 522" -
H_SD15 1 435" 422" -
H SD21 1 .239"  .236" 295" -
H SD25 1 .192° 182" 251" 201" -
A SD3.1  .166"  .200°  .146"  .030 -024 -
A_SD8 1  .097° 170" 169"  .055 -008 339" -
A SD16 1 .168" 208"  .265"  .050 A46° 217" 3277 -
A SD24 1 .058 083 126"  .049 -025 273" 407" 286" -
D MF11 .127° 130" 101" .092'  .094° 300" 319" 225" 241" -
D MF2_1  .061 110°  .062 080"  .070 A27° 152" 149" 130" 404" -
D MF3_1 .117° 148" 091" .078°  .039 A182° 190"  .168" 124" 250"  .321"
D MF4 1 254" 261" 161"  .155" .081' 210"  .142" 093  .104" 245" 265"
D MF51  .159" 199" 126"  .168"  .128" 239 312"  .164"  .190° 401"  .427"
D MF6_ 1  .035 .062 076" 113" .055 206" 359" 224" 278" 362" 263"
D MF7_1 237" 269" 308" .189"  .199" 247" 265" 272" 177" 322" 341"
D MF8 1  .119" 195" 115  .115° 076" 233" 354" 195" 271" 400"  .373"
D MF9 1  .120° 126 .099"  .134"  .037 153° 263" 159" 186"  .327° 291"
D_MF10 1 .113" 158" 116"  .060 024 256" 394" 241" 241 410" 297"
D_MF11_1 146" 165" 130" .127° 076  .168" 343" 181" 224" 353" 325"
D_MF12_1 227" 196" .160" 171"  .051 247" 388" 193" 285" 367"  .283"
D_MF13_1 .162" 209" 117" 149" 075 479" 310" 195" 194" 368" 328"
cul_1 .059 077 .067 119" 078 084  -038  .032 -057  -006  .092"
cu3_1 427" 150 193" 200" 206"  .023 -054  -003  -029  .054 095"
cu4_1 .035 .063 042 103" .072 -016  -088 -034 -029 -062  .054
Cus5_1 012 -029  .038 031 047 -068  -293" -123" -158" -079° 016
cu7_1 072 .038 088" 125" 146" 056 -050  .010 .010 074 098"
cus_1 052 .000 .054 080"  .057 107" -200° -055  -119" -020  .040
cu9_1 419" 091" 117" 123" 103" .046 -076° -003  .007 -001 047
cull 1l 435" 107 128" 106" 130"  .081"  -081°  .011 012 047 074
cu12_1 099" 098 070 084" 017 139" -006  .077° 099" 207"  .160"
cu1s_1 .060 .050 067 161" 103"  -040  -057  .034 -008 048 -.024
cul4 1 .000 -003  -025  .055 .028 015 -025  -036  -061 -040  -045
cu1s_1 084" 120" 119" 300" 267"  -017  -057  .002 -063 089  .067
cu16_1 072 084" 090" 166  .180" -030  -208" -020 -125" .031 .059
cu17_1 097 074 .068 166" 113"  -046  -130" -075  -113" -033  -015
cu1s_1 .048 .028 .009 031 .005 -015  -076° -043  .026 -026 079
cu19 1 .030 -031  -016  .044 032 -069  -164" -109" -156" -167" -.071
cu20_1 087 .098  .069 057 136" -020  -001  .019 027 -029 039
cu2i_1 .009 .035 047 .033 -028  -012  -032 -026 -028  .022 .099"
cu23_1 .060 083 160" 216" 221"  -022  -062  .033 -009 028 018
cu24 1 .030 -012  -001  .164" 133" -070  -227° -077 -102° -034  -030

Note: * Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
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D_MF10_D_MF1l_D_MF12_

Variables D_MF3_1D_MF4_1D_MF5_1D_MF6_1D_MF7_1D_MF8_1D_MF9_1-—"7 1 1

H_SD2_1

H_SD10_1

H_SD15_1

H_SD21_1

H_SD25_1

A SD3 1

A SD8 1

A _SD16_1

A _SD24_1

D_MF1_1

D_MF2_1

D_MF3_1 -

D_MF4_1 .3397 -

D_MF5_1 .347" .309" -

D_MF6_1 .258" 209" .489” -

D_MF7_1 .273" 386" .425" .328" -
D_MF8_1 .305" 241" 633" 522" 368" -
D_MF9_1 .217" 236" .409”
D_MF10_1 .241" 220" .496 538"  .358" 549" 414 -

D_MF11_ 1 .226” 205" 607 498" 333" 501 471 .601 -
D_MF12_1 .234" 218" 526" 508"  .350" 570" 506"  .533" 5617 -
D_MF13_1 .274 215" 515 4227 3807 526" 524" 494 524 581

o

424" 363" 469 -

e o

e o o o

- - o o o

*

Cul_1 .052 .095 077 .026 .090 .054 .082" .040 .093" .069
Cu3_1 .065 .058 .046 .029 .070 .063 .083 -.003 102" -.007
Cu4_1 .012 .081" .056 .041 .030 .039 .049 -.041 .037 -.023
CuU5_1 -.090 .019 -.086"  -1397 .006 -094"  -113" -116" -.083  -177"
CuU7_1 .067 .037 .021 -.016 .043 .060 .053 .010 .059 .001
Ccus_1 -.005 .064  -.050 -.071 .021 -.066 -.023 -.082" .015 121"
Cu9_ 1 .033 .045 .031 .013 .040 .065 .073 .040 .082" .053
Cull_1 .050 .072 079 .021 .073 .080° .069 .033 .063 .052
Cui1z_1 .067 119" 148" .105" .190" .160" 202" 1777 .189” 1777
Cul13 1 .038 .084"  .081 .065 .049 .045 .068 .017 .056 .001
Cul4 1 .004 .007 -.060 -.095" -.038 -.083" -.069 -102"  -.088 -.071
Culs 1 .017 .092 .069 .028 .109" .052 .093" .032 .058 .038
Cule_1  -.025 .084 .046 -.084" .069 -.045 -.013 -.078 -.015 -121"
CUl7_1  -.045 093" -.019 -.098" .012 -.040 011 -.099" -.042 -.120"
cuis_1 .059 .014  -.026 -.026 .046 -.004 -.026 -.062 -.029 -.018
Ccul9 1 -133" -052 -.145"  -222" -.073 -155"  -157" -166"  -101"  -.144"
Cuz20_1 -001 -.009 -.029 -.033 .072 .011 -.005 -.047 -.002 .002
Cuz21_1 .052 077 .050 -.012 .041 .061 .021 -.034 .037 -.018
Cu23_1 .034 .040 .002 .006 .070 .018 .011 -.030 -.022 -.068
Cuz24_1 -028 .053 -.007 -.057 -.010 -.048 -.038 -.103" -.070 -.101"

Note: * Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
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Variables D_MF1
3.1 CUlL 1 CU31 CU41 CU51 CU71 CU81 CU91 CUl1 1 CU12 1 CU13 1

H_SD2_1

H_SD10_1

H_SD15_1

H_SD21 1

H_SD25 1

A_SD3_1

A_SD8_1

A_SD16_1

A SD24 1

D_MF1_1

D_MF2_1

D_MF3_1

D_MF4_1

D_MF5_1

D_MF6_1

D_MF7_1

D_MF8_1

D_MF9_1

D_MF10_1

D_MF11_1

D_MF12_1

D_MF13_1-

cul_l 086" -

cus_1 107" 17" -

cua_1 .06l 045 148" -

Cus_1 -080"  .137 271 194" -

cu7_1  .037 .046 266" 239" 106" -
cus_1 -012  .168"  .296 196 3917 101" -
CcCug_1 .081°  .089°  .306 344 189" 491" 161" -
Ccull 1 .140" 092" 323" 314 148" 305" 131"

e *h

*h o

*h "

" o

410 -

Ccu12_1 192" .087 .049 .198" .038 .206™ .140 213" .304” -

CuU13_1 .053 .075 132" .053 .259" -.008 201" .084° .049 .026 -
CUl4_1 -.046 .155" .041 -.003 .182" -.015 .130" .041 -.031 -.083" 202"
Culs_ 1 118" 174" 427" .136" .324" .194" .307" 253" 210" .035 .300”
Cule_1 .008 219" .250" .195” 459" 1117 415" 201" 145" 1197 324"
Cul7_1 -.006 .135" .235" 179 .342" .086" .388" 164" .138" 133" 314"
Culs_1 -.004 .087" 1217 .195” 153" 224" .054 219" 211" 1417 -0.026
CuU19_ 1 -101" .346" 123" .032 .253" -.002 204" .083 .047 .034 1197
Cu20_1 .002 .009 123" 179" .025 292" .027 231" 269" 207" -0.025
Cu21_1 .051 .053 .130" 137" 144" 137" 177 211" .203" .203" 0.036
Cu23_1 .057 115" 420" .065 245" 152" 226" 174" 1417 -.035 237"
Cu24_1 .001 .185" .245" .096" .300" .092 317" 131" 167" 110" 261"

Note: * Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
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Variables cy14 1 cu1s 1 CU16 1 CU17 1 CU18 1 CUL9 1 CU20 1 CU21 1 CU23 1 CU24 1

H_SD2 1
H_SD10_1
H_SD15 1
H_SD21 1
H_SD25 1
A_SD3_1
A_SD8_1
A_SD16_1
A_SD24 1
D_MF1_1
D_MF2_1
D_MF3_1
D_MF4 1
D_MF5_1
D_MF6_1
D_MF7_1
D_MF8_1
D_MF9_1
D_MF10_1
D_MF11_1
D_MF12_1
D_MF13_1
cul 1
cus_ 1
cua 1
Ccus_1
cu7_1
cus_1
cu9_1
cull 1
cui2_ 1
cu13_1
cul4 1
cuis5_1
cu16_1
cu17_1
cuis_1
cu19 1
cu20 1
cu21_1
cu23_1
cu24_1

1737
.250™
.185"
.032

.316"
-.064
.039

107"
.146™

423" -

.324"
.064
.199”
.052
.047
.549™
.338™

514"
.100”
.250™
.004

151"
.326™
4217

.080"
213"
.040
.068
.270™
.352™

.095"

.265™
.253™
.103™
0.047

-0.053 -

.058 200" -

1177 .079° -0.008 -

251" .041 099" 3427 -

Note: * Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
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