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Abstract

Research suggests that the temporary rise in adolescent antisocial behaviour (ASB) is
attributable to a very large number of young people each engaging in a relatively small
number of ASB’s while progressing through adolescence. One possible explanation for
the temporary increase in ASB during adolescence is that during puberty, the cognitive
processes responsible for monitoring and controlling behaviour are disrupted. In
support of this, recent research has found that adolescents’ participation in ASB is
positively correlated with the stage of pubertal development rather than age.
Additionally, there is evidence that a temporary ‘dip’ in executive functioning
(planning, organizing, decision-making) occurs at an age range (i.e. 11 — 14 years)
typically associated with the onset of puberty. This thesis reports a first test of a
model which proposes a causal relationship between puberty, decreased executive
function and increased antisocial behaviour. Self-report data on pubertal
development, antisocial attitudes and ASB participation were collected from 323 boys
and girls (ages 9 — 17 years) attending New South Wales public schools. Executive
function, (i.e. updating, response inhibition, set-shifting) was measured in a 30-minute
individual interview. Data were analysed to determine if participants reported greater
participation in ASB during puberty onset and whether this period was also
characterized by a decline in executive function. In addition, it was investigated
whether adolescents who attain puberty earlier than their peers participate in ASB
earlier, longer, and at higher rates than their ‘on-time’ or ‘late-maturing’ peers, and
whether there was an association between ‘early’ puberty and a persistent reduction

in executive function.

Results revealed that ASB participation was significantly associated with puberty onset
timing, and some significant associations were found between antisocial attitudes and
pubertal timing. There was some indication of decreased executive function at
puberty onset and a link between early pubertal timing and a persistent reduction in
executive function. Thus, there is some partial evidence to support the proposed
model of adolescent ASB. However, complications in performing mediation analysis

prevent concluding that executive function mediates the relationship between



pubertal development and ASB. The implications of these findings are discussed with

reference to future research in this field.
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Overview of Thesis

The research reported in this thesis was designed to investigate a possible explanation
for the temporary increase in antisocial behaviour and attitudes typically observed
during the period of adolescence. The first aim of this research was to investigate
whether a relationship exists between pubertal development and antisocial behaviour
and antisocial attitudes. Previous research has found some evidence for an effect of
both pubertal onset stage and pubertal timing on antisocial behaviour. For example,
Caspi and Moffitt (1991) found that, among girls, the prevalence of offending
behaviour increased during and after puberty onset, and girls who matured earlier
than their peers were rated by parents as having more behaviour problems than their
on-time and late-maturing peers. More recently, research examining the adolescent
brain has discovered that some brain functions may be impaired during the adolescent
phase of development (Spear, 2000a, 2000b). In particular, changes in the adolescent
brain seem to affect executive functioning which controls our social behaviour, and
this may account for the temporary increase in ASB observed during this
developmental phase (see Blakemore & Choudhury, 2006). Based on the suggestion
by some researchers that this temporary disruption in brain function and behaviour
coincides with the pubertal development phase (e.g. Walker, 2002), the research
presented in this thesis examines whether a relationship exists between pubertal
development and executive function, and whether a temporary disruption in executive
function at the time of puberty mediates the relationship between pubertal
development and antisocial behaviour (ASB). Thus, this thesis presents the first test of
a possible model of ASB in adolescents, namely that the temporary increase in ASB
during adolescence is explained by temporary impairment to executive functioning

resulting from the physiological changes that occur during pubertal development.

This thesis is divided into five sections. The first section provides background
information and evidence from previous research investigating the relationships
between pubertal development, executive function, and antisocial behaviour. The
second section describes the method used to conduct the study, and includes sections

on instrument design and participant selection. The third section provides detailed
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descriptions of each of the three constructs under investigation, including assessment
of the validity and reliability of measurement. The fourth section reports the results of
the analyses investigating the research aims and testing the proposed model, and the
fifth and final section discusses the results in the context of methodological limitations,
possible theoretical explanations for the findings, threats to the validity of the

conclusions, and the implications of the results.

Section 1: Literature Review

The first sections aims to set the context of the present research by presenting
previous empirical findings and examining how the findings from independent fields of
research can be combined to provide a possible explanation for adolescent antisocial
behaviour. Although reference is made to research which examines changes that
occur in the structure of the adolescent brain, and the role of hormones on the brain
areas thought to be associated with the executive functions, detailed discussion of the
physiological basis of this process is beyond the scope of the present research. The
literature review is presented in two chapters to 1) describe the nature of adolescent
antisocial behaviour and possible explanations for this phenomenon from the pubertal
development literature, and 2) describe how recent research uncovering disruption in
executive functioning during adolescence may account for a developmentally-driven

disturbance in behaviour.

Section 2: Method

A detailed description of the measures used in this research is provided in Section 3.
Section 2 introduces and describes the materials with a focus on design and procedure
of the research. The first chapter describes the process of establishing validity and
reliability of the measurement of pubertal development, executive function, and
antisocial behaviour and attitudes in a pilot study with young-adult participants. The
second chapter in this section describes the method used to investigate the research

questions including the research design and procedure employed in the primary study.



Section 3: Data Treatment

The aim of Section 3 was to establish the validity and reliability of measurement of
pubertal development, executive function, and antisocial behaviour and attitudes. The
first chapter in this section provides a detailed account of how pubertal development
measurement (Chapter 5) was defined, including the definition of variables such as
pubertal stage, pubertal timing, and pubertal onset age. Next, Chapter 6 explains how
the ASB data were transformed to provide a measure of first age of antisocial
behaviour participation, and type and severity level of participation. Chapter 6 also
describes how an experimenter-designed antisocial attitudes scale was validated and
included in the current analyses. Finally, Chapter 7 describes the rationale for the
selection of executive function tasks included in the present research and the steps

taken to ensure the validity and reliability of the executive function measures.

Section 4: Results

Section 4 presents the analyses and the findings from tests designed to measure the
relationship between pubertal development and antisocial behaviour (Chapter 8),
pubertal development and executive function (Chapter 9), executive function and
antisocial behaviour (Chapter 10), and finally, whether a temporary reduction in
executive function mediates the relationship between pubertal development and

antisocial behaviour (Chapter 11).

Section 5: Discussion

Chapter 12 summarizes the significant findings from the research presented in this
thesis, and discusses the implications of the results. In addition to methodological
limitations encountered in the present research, complications presented by
limitations in statistical methods employed are described. The evidence for an
executive function ‘dip’ (EFD) model of the association between pubertal development
and antisocial behaviour is discussed. Finally the implications of the research are
discussed with reference to the need for future research investigating the EFD model

as an explanation for adolescent antisocial behaviour.



Operational Definitions

As with most research, the constructs examined in this thesis are broad terminologies
containing a breadth of possible definitions. Therefore, the three central constructs
examined in this thesis, pubertal development, executive function, and antisocial

behaviour/attitudes, are briefly operationalized as follows.

Pubertal Development

Rather than an event, pubertal development represents a transition from childhood to
adulthood, and is best measured as a set of biological and physical changes in sexual
maturation. This thesis includes four measures of pubertal development: 1) pubertal
status (pre, mid, and late), 2) pubertal stage (Stages 1 (pre) through 5 (post)), 3)
pubertal timing (early, on-time, or late), and 4) pubertal onset age (age at which

significant pubertal changes occurred).

Executive Functioning

Executive functioning may be broadly defined as the higher order functions of the
brain, which are responsible for planning, attending to, and organizing behaviour.
Miyake et al. (2000) suggest that three executive functions (shifting between mental-
sets, updating information in working memory, and response inhibition) are the
fundamental executive processes of the brain, and that a combined three-factor model
produces a significantly better fit than the individual constructs alone. Consistent with
Miyake and colleagues recommendations, a composite executive function variable was
computed from the administration of multiple executive tasks measuring these three

executive functions.

Antisocial Behaviour & Attitudes

Although antisocial attitudes often accompany antisocial behaviour, the term
antisocial attitudes in this thesis refers to a unique set of interpersonal traits that may
be used to identify an individual as possessing a particularly antisocial approach to life.

The antisocial attitudes self-report measure used in this thesis was designed to
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correspond with items from a clinical instrument used to assess a psychopathic

personality.

In contrast, antisocial behaviour can be defined as any act that

disturbs the peace or otherwise noticeably disrupts the social order; this can range
from relatively minor to very serious acts that are usually against the law (e.g.
littering, cheating, stealing, vandalism, violence). For the purposes of this thesis,
antisocial behaviour was defined as the full range of these acts (including acts that are
illegal because the individual is of minority age, e.g. smoking, drinking) and measured
by participants’ self-report on four dimensions including prevalence, frequency, career

length, and seriousness of the offences committed.



SECTION 1: LITERATURE REVIEW

Antisocial behaviour (ASB) is any behaviour that is contrary to the standards of the
society we live in. This includes criminal behaviour, but is also any behaviour that is
socially unacceptable or ignores the rights of others (Jacob Arriola, 2002). Definitions
of antisocial behaviour include a range of behaviour from relatively minor acts of
nuisance behaviour to serious criminal acts, (e.g. property offences, physical assault,
theft, graffiti, and harassing or intimidating behaviour (see Elliott & Menard, 1996).
Although a small percentage of individuals display this type of behaviour throughout
their lifetime, for the majority of individuals any participation in ASB is limited to the
period of adolescence (see for example, Moffitt, 1993). Research investigating
adolescent ASB patterns has established that among those adolescents who come into
contact with the law, only 10% will continue this pattern of criminal behaviour as an
adult (see Moffitt, Caspi, Harrington, & Milne, 2002). This means that approximately
90% of adolescents outgrow their antisocial behaviour, even if the behaviour was
serious enough to attract the attention of the legal system (see for example, Chen,

Matruglio, Weatherburn, & Hua, 2005; Hua, Baker, & Poynton, 2006).

The high prevalence rates of criminal offending among adolescents compared to adult
rates has long been a concern for legislating authorities who are under pressure by
society to reduce these rates (Grisso, 1996). Thus, criminologists, sociologists, and
psychologists have sought to account for the temporary increases in criminal offending
during the adolescent period (see Winterdyk, 2000). The findings that the temporary
rise in ASB during adolescence is not attributable to a few adolescents who are each
engaging in a great deal of problem behaviour, but rather that a very large number of
adolescents are each engaging in a small number of these behaviours (Wolfgang, Figlio,
& Sellin, 1972), suggests that developmental theories of ASB participation may best
explain this phenomena. The current study investigates the possibility that a
developmental process experienced by all adolescents may help to account for the
high prevalence of adolescent ASB. In support of this theory are the recent findings

that a relationship exists between antisocial behaviour participation and pubertal



development in both boys and girls (Caspi, Lynam, Moffitt, & Silva, 1993; Caspi &
Moffitt, 1991; Felson & Haynie, 2002; Piquero & Brezina, 2001; Williams & Dunlop,
1999).

It has been proposed by some researchers that this relationship between pubertal
development and antisocial behaviour is explained by the mediating effects of a
temporary disruption in frontal lobe functioning due to the fluctuations in hormonal
and neurotransmitter levels in the adolescent brain (Casey, Giedd, & Thomas, 2000;
Walker, 2002). Specifically, it has been suggested that the release of pubertal
hormones during this developmental phase may cause a temporary reduction in
certain higher-order cognitive functions, specifically executive function abilities, and
consequently behavioural control, and that this may result in a decrease in behavioural
control and an increase in ASB. Results from neuropsychological research has found
that during the years typically associated with pubertal onset (i.e. ages 11 —-14), a
temporary reduction in executive functioning occurs, which shows signs of recovery in

later years (Giedd et al., 1999).

Executive functioning is commonly referred to as our ‘higher order brain functions’,
and is the term used to describe the complex cognitive processes responsible for
planning, organizing, and ordering behaviour, and for deciding which behaviours are
appropriate in a given situation (see Miyake et al., 2000 for a review). This includes
our ability to control our impulses, take risks, think through to the consequences of our
behaviour, and to make appropriate decisions. It has been found that the ability to
control behaviour, and make appropriate (e.g. pro-social) decisions is significantly
impaired in individuals who have suffered frontal lobe damage, including physical brain
trauma (e.g. Stuss & Gow, 1992), and degenerative diseases such as Alzheimer’s and

Parkinson’s disease (e.g. Troyer & Moscovitch, 1996).

This link between frontal lobe damage and executive functioning impairment has been
extended to research investigating correlates with extreme forms of ASB, including
violent criminal-offending behaviour. Raine (2002) provides a comprehensive review
of the relationship between ASB and executive function with 39 examples of biosocial

interaction effects found in research with children and adults. Specifically relevant to



the current research, is the finding that a subsequent phase of development in the
prefrontal cortex during the adolescent period (previously thought to be complete in
infancy) increases executive dysfunction and externalizing behaviour during this stage

(Raine, unpublished, as cited in Raine, 2002).

The first section of this thesis presents empirical findings as well as theoretical
arguments relevant to the proposed relationships between pubertal development,
executive function, and antisocial behaviour. Chapter 1 reviews the evidence for a
proposed relationship between antisocial behaviour and pubertal development by
examining studies focussing on the relationship between both the onset of pubertal
development and the relative timing (i.e. early, on-time, or late) of pubertal onset in
relation to peers (Caspi et al., 1993; Caspi & Moffitt, 1991). Findings of the effects of
pubertal development onset on other psychological processes (e.g. sensation-seeking,
substance use, and depression) provide further evidence that the onset of pubertal
development is associated with changes in behaviour during adolescence (Ge, Brody,
Conger, Simons, & Murry, 2002; Ge et al., 2003; Graber, Lewinsohn, Seeley, &
BrooksGunn, 1997). Based on this evidence, and evidence of the presence of traits
linked to psychopathy in adolescents, a relationship between pubertal development
and antisocial attitudes is proposed (e.g. Lynam, 1996; Lynam, 1997, 1998, 2002;
Lynam, Caspi, Moffitt, Loeber, & Stouthamer-Loeber, 2007). It is argued here, that
research investigating the ‘juvenile psychopath’, characterized by, for example, a
narcissistic, callous, sensation-seeking attitude, (e.g. Pardini, Lochman, & Frick, 2003),
should consider the possible role of the effects of pubertal development on adolescent

antisocial attitudes on such behaviour.

In Chapter 2, recent evidence from neuropsychological studies is presented, which
suggests that executive function declines temporarily during mid-adolescence (e.g.
McGivern, Andersen, Byrd, Mutter, & Reilly, 2002). Supporting literature from brain
imaging studies (e.g. Rubia et al., 2000) are also briefly reviewed to demonstrate the
existence of a possible mechanism to explain the effect of puberty on executive
function. These recent empirical findings combined with the previous findings of a

temporary ‘dip’ in emotional processing during adolescence (e.g. Carey, Diamond, &



Woods, 1980), and the suggestion that these temporary impairments are associated
with the onset of puberty (e.g. Giedd et al., 1999) represents the theoretical
foundation for the current program of research. The current research study
represents a first attempt to test an ‘executive function dip’ (EFD) model which
proposes a causal relationship between puberty, decreased executive function and

increased antisocial behaviour.



Chapter 1: Antisocial Behaviour, Antisocial Attitudes and

Pubertal Development

Adolescent ASB is of a major concern to legislative authorities, parents and teachers,
and the community at large. Although there may be a growing concern among the
general public that ASB participation is on the rise, the higher rates of participation in
ASB by adolescents in comparison to adults has been evident for over 100 years (see
Hirschi & Gottfredson, 1983; Winterdyk, 2000). In the state of New South Wales
(NSW), statistics report that youth between the ages of 10 to 19 are responsible for
42% of recorded crime; this figure jumps to 62% when youth to the age of 24 are
included ("New South Wales Bureau of Crime Statistics and Research ", 2000). When
age groups are divided into 15 — 19 years and 20 — 24 years, each of these groups is
responsible for approximately three to four times the rate of offending of the
remainder of the population. Although there are many contributing factors within the
psychological literature and other disciplines including sociology and criminology,
many theorists propose that adolescent ASB can be explained as a developmental
process, and that our research focus should be on identifying the contributing
developmental factors if we wish to increase our understanding of this important
social phenomenon (Lahey & Loeber, 1997; Leblanc, Cote, & Loeber, 1991; Leblanc &
Frechette, 1989; Loeber & Farrington, 1997, 2000; Loeber, Keenan, Lahey, Green, &
Thomas, 1993; Rutter, 1997).

Research investigating the causes and correlates of adolescent antisocial behaviour has
been conducted for decades (see Winterdyk, 2000). Some researchers have proposed
a bio-social aetiology, which proposes that participation in ASB is associated with
developmental processes of adjusting to the transition from childhood to adulthood
(e.g. Caspi & Moffitt, 1991). In this thesis, however, | will examine evidence which
suggests a different cause; that adolescent ASB may be related directly to physiological
changes associated with pubertal development. Several studies have found that both
externalizing (e.g. behavioural problems), and internalizing (e.g. anxiety, depression),

behaviours manifested during adolescence are associated with the onset of puberty,



rather than a particular age (e.g. Kaltiala-Heino, Marttunen, Rantanen, & Rimpela,
2003). These findings suggest that the increase in antisocial behaviour and antisocial

attitudes during adolescence may also be associated with pubertal development onset.

Adolescent Antisocial Behaviour

Any study of ASB participation is complicated by the fact that several aspects of ASB
must be considered in its measurement. The seminal work of Blumstein, Cohen,

Roth, and Visher (1986), which reviewed the research in this area, recommended that
ASB participation be measured on four dimensions including prevalence, frequency,
career length, and seriousness of the offences committed. Data on each of these
dimensions are necessary to arrive at a comprehensive measure of ASB participation.
The prevalence of ASB is assessed as the proportion of the population who offend,
whereas, the frequency of offending is the average rate at which these active
offenders commit crimes. The career length of an offender is the average duration
over which they continue to commit crime, and the ‘seriousness’ is the severity level of

the crimes they commit.

Across adolescent and adult offenders, there is evidence that males participate in ASB
at a rate of approximately five times that of females (see for example Blumstein et al.,
1986; Hua et al., 2006; Prime, White, Liriano, & Patel, 2001). Males and females also
differ in the type of crimes they commit; males more frequently engaging in serious
and violent offences such as drug offences, sexual assault, burglary and robbery, and
females typically committing minor offences such as shoplifting (see for example
Skrzypiec & Wundersitz, 2005). These studies have also found that for the majority of
offenders, career length is comparatively short, whereas for a small number of
offenders, involvement in ASB and criminal activity is enduring and at a comparatively
very high frequency (Blumstein et al., 1986; Prime et al., 2001; Skrzypiec & Wundersitz,
2005; Tarling, 1993). This means that a very small percentage of individuals, typically
referred to as chronic offenders, are responsible for a disproportionately large amount

of crime.



Although early identification of the chronic offender has received considerable
research interest in the past few decades, an emerging area of focus investigates
explanations for the relatively higher rates of offending amongst this population in
comparison to adults (Blumstein & Cohen, 1987; Blumstein, Cohen, & Farrington,
1988). Research examining ASB participation has established that the majority of
criminal offenders are adolescents (aged 19 and younger), with rates decreasing by
over 50 per cent by the early 20’s and with only 15 per cent of adolescent offenders
continuing to offend by age 28 (Blumstein, Farrington, & Moitra, 1985; Farrington,
1986). Until approximately 20 years ago, information on trends and patterns in ASB
participation was limited to official crime statistics. However, with the identification of
early conduct problems present in youth (Loeber & Farrington, 2000; Lynam, 1996;
Smart, Vassallo, Sanson, & Dussuyer, 2004; Speltz, DeKlyen, Calderon, Greenberg, &
Fisher, 1999) and the advent of self-report (Lewinsohn, Rohde, & Farrington, 2000),
and parent and teacher report methodologies (Youngstrom, Loeber, & Stouthamer-
Loeber, 2000), two distinct developmental trajectories of ASB have emerged (see for

example Moffitt, 1993)

Moffitt (1993) cites official (1980) statistics from the Federal Bureau of Investigation
(reprinted here as Figure 1.1), which indicates that arrest rates rise steeply in the
adolescent years followed by a steep decline by age 20 (Blumstein et al., 1988), and
findings from developmental research investigating externalizing behaviours in youth
which indicates that the participation in antisocial behaviour is also represented by a
steep increase between the ages of 7 to 16, with a rapid decline at age 17 (Wolfgang et

al., 1972; Moffitt 1993, reprinted here as Figure 1.2).



(Yo}

5iS00

3000

«J

«

10 15 20 25 30 35 40 45 50

Figure 1.1. Pattern of arrest rates by age (reproduced from Moffitt, 1993). Original

Iegend reads ""Age-specific arrest rates for United States Federal Bureau of Investigation's (FBI) index offenses
in 1980. (Index offenses include honnicide; forcible rape, robbery, aggravated assault, burglary, larceny, and auto
theft. From "Criminal Career Research: Its Value for Criminology" by A. Blumstein, J. Cohen, and D.P. Farrington,

1988, Criminology, 26, p. 11. Copyright 1988 by the American Society of Criminology. Adapted by permission.)"
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Figure 1.2. Number of first arrests by age in Philadelphia cohort of 9,945 boys

(reproduced from Moffitt, 1993). Original legend reads "The rate of new male offenders at each

age per 1,000 male population. (Onset of offending was defined as the age at which a child was first taken into
custody and designated delinquent by the police. Rates are based on a cohort of 9,945 boys born in 1945 in
Philadelphia, Pennsylvania. From Delingency In a Birth Cohort (p. 132) by M.E. Wolfgang, R.M. Figlio, and T. Sellin,
1972, Chicago: The University of Chicago Press. Copyright 1972 by The University of Chicago, Adapted by

permission.)"



Based on these findings, and the findings from self-report studies that participation in
antisocial behaviour is much higher than the official statistics suggest (Hood & Sparks,
1970; Klein, 1989), such that it appears to represent 'normal adolescent behaviour'
(Elliott, Ageton, Huizinga, Knowles, & Canter, 1983), Moffitt proposed that two types
of adolescent offenders exist. The first involves demonstration of early behaviour
problems which persist through adolescence and into adulthood (life-course
persistent). The second is characterized by ASB participation that is limited to the
adolescent years (adolescence-limited). In her seminal work, Moffitt (1993) proposed
that approximately 90% of adolescent offenders could be identified as adolescence-
limited, which she illustrated graphically (reprinted here as Figure 1.3) as a very small
number of individuals persisting in ASB until adulthood, and incrementally larger

number of adolescents participating in ASB for correspondingly shorter periods of

time.
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Figure 1.3. Moffitfs (1993) hypothetical illustration of percentage of adolescents

participating in ASB by age. Original legend reads "Hypothetical illustration of the changing

prevalence of participation in antisocial behavior across the life course. (The solid line represents the known curve

of crime over age. The arrows represent the duration of participation in antisocial behaviour by individuals.)"
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Wolfgang et al. (1972), reported that over half the arrests recorded by age eighteen for
a cohort of 9,945 boys born in Philadelphia were accounted for by only 627 boys —
representing only six per cent of the cohort. Since this pioneering research in 1972, the
finding that a small number of offenders account for a disproportionately large
number of offences has consistently been found (e.g. Broidy et al., 2003; Moffitt &
Caspi, 2001). New South Wales (NSW) cohort studies have found that these very few
offenders account for a large proportion of the total court appearances. For example,
Coumarelos (1994) found that among 33,900 juvenile offenders appearing in NSW
courts between 1982 and 1986, almost half of the appearances (45.4%) were
accounted for by the 15 per cent of juveniles who had more than two appearances.
Recently, Hua et al. (2006) found that among a 1984 cohort sample of 8,105 male and
female NSW young offenders, nine percent of these young offenders appeared in court
five times or more and 2.3% appeared in court 10 times or more; thus a very small
proportion of the sample accounted for a large proportion of the cohort’s total court
appearances (36% and 15% respectively). Hua et al. also found that within this cohort
sample, a large proportion of court appearances (45%) were accounted for by those
adolescents who appeared in court only once. Given that it is the small proportion of
repeat offenders who place the greatest burden on financial resources, Hua et al.
suggest that judicial practices should be tailored to direct more resources toward
reducing reoffending among this minority of adolescents, and that the large proportion

of adolescents who do not reoffend be diverted from the court system.

Although official police and court statistics probably provide the most reliable measure
of the prevalence of adolescent ASB, several researchers have argued that it is
important to incorporate self-reports of ASB activity to gain a more accurate view of
adolescent ASB patterns. Thus, the findings regarding frequency, career length and
severity of adolescent ASB is reviewed here by examining data collected from

community and custodial self-report studies, as well as the juvenile crime literature.

Since Blumstein et al.’s (1986) review, a number of studies have attempted to calculate

the prevalence of ASB in the general population. Blumstein et al. cite several studies
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from the United States which show that between 25 and 47% of males are arrested
before the age of 18, and between 26 to 28% of the general population of US males
receive a conviction in a juvenile court. Wolfgang, et al. (1972) reported that amongst
a sample of 9,945 Philadelphian boys born in 1945, 35% had at least one recorded
police contact for a non-traffic offence before the age of 18. The measurement of
prevalence is complicated by the fact that not all police contacts lead to arrests, and
not all charges lead to a conviction. This may account for differences in
internationally-reported conviction rates. For example, conviction rate reports of 25%
of United Kingdom males born in 1963 (Tarling, 1993) is substantially higher than the
Australian figures of 16% of NSW males born in 1984 who received at least one court
appearance before the age of 18 (Hua et al., 2006), and the arrest rates for South
Australian males born in 1972 and 1984 of 21% and 25% respectively (Morgan &
Gardner, 1992; Skrzypiec & Wundersitz, 2005).

There is strong evidence that the majority of juvenile offenders who come into contact
with the criminal justice system do so only once. For example, even when the offence
was serious enough to result in a conviction, Coumarelos (1994) found that among
33,900 juvenile offenders appearing in NSW courts between 1982 and 1986, 70% of
juveniles had no subsequent criminal appearances, while less than 10% had three or
more appearances. Coumarelos’ study is one of many studies which have found that
participation in crime amongst juveniles is extremely transitory. Even among repeat
offenders, Coumarelos found that for 80% of these, the average criminal career length

was less than one year in duration.

Adolescent participation in crime is also distinctly different from participation by adults
in the seriousness of the types of offences committed. For example, Mukherjee (1986)
examined youth crime trends in Australia between 1964 and 1983 and found that,
compared with adults, juveniles were under-represented in arrests for serious violent
offences such as homicide and serious assault and over-represented in arrests for
burglary and motor vehicle theft. Even for those very few youths who are repeat
offenders, violent offences are rare (Freeman, 1996). Like Freeman, Coumarelos

(1994) found that the majority of offences committed by young people were property



12

offences (break and enter; stealing) and motor vehicle theft, or an offense against

good order.

Although much can be gained from examining the official crime statistics, these figures
represent a somewhat biased account in that they are only reporting ASB that is
serious enough to result in contact with the law. Furthermore, many individuals
commit crimes that remain undetected; therefore the data from crime statistics are
limited to those individuals who were apprehended for their crimes (e.g. Coumarelos,
1994; Hua & Fitzgerald, 2006). Fortunately, researchers have found that individuals
provide what appear to be honest and reliable reports on their own ASB participation
when anonymity is guaranteed (e.g. Baker, 1998). Despite early criticisms that self-
report data are severely limited by response bias (i.e. that people are not willing to
report on their own antisocial behaviour and that any responses would not represent
an accurate portrayal of actual participation rates), several studies with adolescents
and adults have found that self-reported offending is reported reliably and is a valid
indicator of delinquent behaviour (Hirschi, Hindelang, & Weis, 1982; Loza & Loza-

Fanous, 2001).

In Australia, only a few studies have examined adolescent ASB from community self-
reports. Most of these studies are cross-sectional in nature in which several age
groups are compared to one another at a single point in time. Longitudinal studies are
preferred because they allow for researchers to follow identified individuals across
time to determine whether there are any particular developmental periods associated
with particular types of behaviour, and avoid cohort differences which can be confused
with developmental effects. However, longitudinal studies are costly and involve the
allocation of extensive resources over time, and are subject to other methodological
limitations (e.g. attrition, practice effects). Therefore, the results from a selection of

both types of community self-report studies are reviewed here.

In 1998, Baker published data collected from 5,178 NSW secondary school students
regarding their participation in a variety of antisocial and criminal activities including
assault, malicious damage and all types of theft. Baker found that participation in

these acts was widespread amongst NSW secondary students; the majority of students
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reported participating in at least one act. Participation rates for the preceding 12
months within each offence type were also relatively high; both assaults and malicious
damage shared participation rates of nearly 30%, with 15% of respondents having sold
or received stolen goods. Participation in theft was lower — nine percent reported
participating in shoplifting, break and enter, or motor vehicle theft. However, for most
students reporting participation in crime, offending was limited in the number of
different types of offences (1 to 2 different types of offences), and infrequent
offending (1 to 2 times per offence in the past 12 months). Due to a small proportion
of students reporting comparatively higher participation rates, the mean participation
rates were slightly higher at four times per offence in the preceding 12 months, and
five times in the students’ lifetime. Consistent with reported crime figures, across all
age groups (grades 7 to 12), males participated at a higher rate than females, and
participated in more serious offences (e.g. break and enter and motor vehicle theft

compared to shoplifting for females).

Baker (1998) found that participation in each type of offence tended to peak around
14 to 16 years of age for both boys and girls. Baker notes that this peak age of
participation found among secondary students is lower than the peak age of
adolescents who appear in NSW Children’s Court (16 to 17 years), and hypothesizes
that this may be because juveniles are involved in crime for some time before they
come into contact with the law, or alternatively, that those adolescents who appear in
Children’s Court are not represented in community samples because they have

dropped out of the school system by age 16.

Another method of determining peak age of ASB participation was utilized by Smart, et
al. (2004) in their longitudinal study which identified that across all age groups,
approximately half of the community sample of 1,300 Victorian adolescent boys and
girls reported participation in at least one antisocial act in the previous 12 months, and
that adolescents reported participation in different types of ASB at different ages.
Participants were followed up at three times during adolescence: at 13 — 14 years, 15—
16 years, and 17 — 18 years. Smart and her colleagues incrementally included various

antisocial acts to the interview survey for the older age groups based on the premise
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that younger age groups would not typically be engaging in such acts. For example,
self-report on ASB participation for the previous 12 months ranged from acts such as
skipping school, graffiti, cigarette smoking, and fighting for 12 — 13 year olds;
shoplifting, binge drinking, and being charged by police for 15 — 16 year olds; and
selling drugs, being drug dependent, or appearance in the Children’s Court for 17 — 18
year olds. This method of matching ASB-type to particular age groups was also used in

the current study (see Chapter 4).

Smart et al. (2004) found that offences such as theft and graffiti-drawing reached a
peak-participation rate in mid adolescence and then began to decline, whilst reported
participation in activities such as driving a car without permission, increased steadily as
adolescents grew older. Participation rates of fighting were similar between early and
mid adolescence and began to decline in late adolescence, while truancy rates were
much higher in older age groups. Only a few adolescents in the sample reported
committing three or more different types of antisocial acts: 12% at 13-14 years and
20% at 15-16 and 17-18 years. The highest number of different antisocial acts
reported by adolescents increased steadily as adolescents grew older: 8 (13-14 years),
11 (15-16 years), and 13 (17-18 years). Smart et al. classified adolescents into one of
three groups of ASB participators ‘low’ (no or low level of participation across all age
groups; 80% of respondents), ‘experimental’ (three or more different types of ASB at
13 — 14 or 15 — 16 years, but desisted by 17 — 18 years; 8% of respondents), and
‘persistent’ (three or more different types of ASB across all age groups; 12% of
respondents). Although Smart et al. noted that a group of ‘persistent’ offenders, who
compared to ‘experimental’ participators, participated in higher rates of ASB across all
age groups, they also concluded that ‘experimental’ participators transitioned in and
out of various types of ASB participation, indicating a wide range of ASB participation

amongst this group.

One limitation of Smart et al.’s (2004) follow-up study is that, to date, the adolescents
have not reported ASB participation past the age of 17 — 18 years. As noted
previously, the literature in this area typically defines a persistent offender as an

individual who continues to participate in ASB into adulthood. Thus, it is possible that
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had this particular sample of adolescents been followed-up at age 21, a reduction in
participation could occur among some of the adolescents who were classified as
‘persistent’ participators at age 17 — 18. Smart et al.’s findings have, however,
highlighted the need for considering that not all antisocial acts are equal in their level
of severity. Smart et al’s findings confirmed that a large majority of adolescents report
participation in particular acts (e.g. smoking, skipping school) at such high rates as to
having to be considered as a normative aspect of adolescence. A particular strength
of their study was the ability to discriminate between low or high participators by
including age-sensitive ASB acts for different age groups. This method was adopted,
and slightly adapted, for the current study by not only including age-appropriate ASB
responses, but also considering the severity of different types of ASB across age
groups. The identification of adolescents who are participating in ASB by severity-level
can contribute largely to differentiating between individuals who are participating in
non-normative behaviour (even for an adolescent), but also to aid in determining
whether certain individuals are participating in what can be considered a

comparatively high level of ASB for their particular age.

Smart et al. (2004) found that almost half of interviewed adolescents reported
participation in some form of ASB in the previous 12 months. The comparable rate
found in custodial samples is much higher. A NSW study which interviewed 247
juveniles (includes only nine females) who were serving a control order between
September 1993 and March 1994 found that lifetime (i.e. ever participated in)
participation rates were 86% for shoplifting, 90% for break and enter and 79% for
motor vehicle theft (Salmelainen, 1995). These results are not surprising given that
these adolescents have committed offences serious enough to warrant the issue of a
control order. However, of interest, is the finding that the frequency rates of
offending were very high; a large proportion of offenders had committed each offence
multiple times within the previous six months. One-quarter (24%) of the respondents
reported shoplifting in the previous six months, over one-half (59%) reported a motor
vehicle theft (MVT), and almost three-quarters 72%) reported committing a break and
enter (B&E) offence. The large majority of offenders reported committing less than

one offence per week (shoplifters, 48%; B&E, 68%; MVT, 70%). Among those
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offenders who reported participation rates of one or more offences per week, the
majority of these were reports of less than 10 offences per week, but include reports
of up to 35 break and enters and 45 motor vehicle thefts per week by some

respondents.

Importantly, Salmelainen (1995) reported mean age of first participation in each of
these three offences. Reported mean age for first participation in shoplifting was 10.7
years (s = 2.7 years); whereas, on average, respondents were aged 13.1 years (s = 2.0
years) at the time of committing their first B&E, and 13.9 years (s = 1.9 years) at the
time of committing their first MVT. These findings combined with Smart et al.’s (2004)
findings indicate that participation in certain types of ASB is age-dependent, with
older-aged adolescents participating in more serious types of crime. However, the
majority of adolescent ASB research has focused simply on aggregate numbers of
antisocial acts, and the trajectory linkage from childhood to adolescence and
adulthood (see for example, Broidy et al., 2003). Fewer studies have addressed the
question of how ASB participation levels of severity and frequency differ across

different adolescent age groups.

Adolescent Antisocial Attitudes

For the purposes of this program of research, antisocial attitudes are operationalized
as those characteristic of a psychopathic personality. A psychopathic personality has
been shown to be one of the best predictors of recidivism and future violent behaviour
among adults in the criminal population (see Dolan & Doyle, 2000 for a meta-analytic
review). This finding has led many researchers to investigate the relationship between
adult psychopathy and conduct problems in children and adolescents (Frick, Obrien,
Wootton, & McBurnett, 1994; Hinshaw & Zupan, 1997; Lynam, 1996; Lynam, 1997,
1998). The rationale for early identification of the psychopath is largely based on the
relative stability of personality over the life-span (e.g. Caspi & Roberts, 2001) and the
evidence that, in general, intervention at younger ages is more successful than among

adults (see Dowden & Andrews, 2000). This is particularly relevant to identification of
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the psychopathic personality; research with incarcerated adults has found that the
psychopath is particularly resistant to rehabilitation efforts, compared to non-
psychopathic offenders (Heilbrun et al., 1998; Ogloff, Wong, & Greenwood). Thus, if
personality is more malleable at younger ages (e.g. Lewis, 2001a; Lewis, 2001b), then
to maximize the effectiveness of any intervention, it is argued we should aim to
identify the psychopathic individual at the youngest possible age (see Lynam, 1996;
Lynam, 1997, 1998; Rutter, 2005; Salekin, 2002; Spain, Douglas, Poythress, & Epstein,
2004).

Research investigating the presence of psychopathic traits in children has supported
theoretical propositions that psychopathy is a personality trait that is present in adult
populations as well as youth populations (Barry et al., 2000; Christian, Frick, Hill, Tyler,
& Frazer, 1997; Frick, Bodin, & Barry, 2000; Frick et al., 1994; Lynam, 1996; Lynam,
1997), and that these traits are critical for designating a group of individuals who
exhibit a severe, violent pattern of antisocial behaviour (see Hicks, Rogers, & Cashel,
2000; Marczyk, Heilbrun, Lander, & DeMatteo, 2005). However, the conceptualization
of a ‘juvenile psychopathy’ construct adopted by some researchers in the field (see
Frick, 2002; Harpur & Hare, 1994; Lynam, 1996; Lynam, 1997, 1998, 2002; Lynam &
Gudonis, 2005) has been criticized by other researchers (Seagrave & Grisso, 2002)
who suggest that any prospective personality assessment during the rapidly changing
and highly unstable development phase of adolescence is likely to be of questionable

validity (see Caspi & Moffitt, 1991; Caspi & Roberts, 2001).

Of particular concern is whether juvenile psychopathy can be construed as a static
personality disposition (see Seagrave & Grisso, 2002). Although some studies have
found support for the construct validity of psychopathic traits in a sample of
adolescents (Kosson, Cyterski, Steuerwald, Neumann, & Walker-Matthews, 2002;
Murrie & Cornell, 2002), the predictive validity of this identification has not been that
effective, with recidivism follow-up studies failing to show reliable results (Forth, Hart,
& Hare, 1990; Marczyk, Heilbrun, Lander, & DeMatteo, 2003). Of most concern is the

finding that although adolescents engaging in repetitive violent offending tended to be
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identified as ‘psychopathic’, most ‘psychopathic’ adolescent offenders were not

repetitively violent (see Hicks et al., 2000).

Additionally, some researchers question not only the temporal stability of juvenile
psychopathy as a personality trait, but also the appropriateness of the item content in
risk assessment instruments (see Edens, Skeem, Cruise, & Cauffman, 2001; Seagrave &
Grisso, 2002). For example, constructs considered to be characteristic of psychopathic
offenders, such as impulsivity, lack of goals, lack of empathy, irresponsibility, and a
grandiose sense of self-worth, are common personality traits evident during the
identity development phase of adolescence (see for example Arnett, 1992; Skeem &
Cauffman, 2003; Zuckerman, Eyesenck, & Eyesenck, 1978). Thus, the predictive
validity of risk assessment instruments that are designed to measure the likelihood
that an adolescent will engage in chronic and/or violent criminal behaviour later in life
may be compromised by developmentally-specific features of the adolescent period.
Although some adolescents are predisposed to participate in a chronic and/or violent
pattern of offending (Frick, 2002; Frick et al., 2003; Frick & Marsee, 2006; Frick, Stickle,
Dandreaux, Farrell, & Kimonis, 2005; Harpur & Hare, 1994; Lahey & Loeber, 1997;
Loeber & Farrington, 1997; Lynam, 1996; Lynam, 1997, 1998, 2002; Lynam et al., 2007;
Lynam & Gudonis, 2005), participation in ASB among the majority of adolescents is
limited to this developmental phase. Identification of these characterizing features as
indicators of psychopathy could result in some adolescence-limited individuals being
falsely categorized as a life-course offender. Thus, it is critical that the practice of
juvenile-psychopathy assessments is informed by an in-depth exploration of how these
identifying characteristics are represented in the adolescent population generally, and

the extent that developmental processes, (such as the onset of puberty) are associated

with these characteristics.
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Pubertal Development and Antisocial Behaviour and Attitudes

Several studies have found that ASB participation (e.g. Caspi et al., 1993; Caspi &
Moffitt, 1991; Felson & Haynie, 2002; Ge et al., 2002; Graber et al., 1997; Piquero &
Brezina, 2001; Williams & Dunlop, 1999) along with many other behavioural changes
(e.g. sensation-seeking, substance use, and depression; Ge, Conger, & Elder, 2001;
Martin et al., 2002; Petersen, Sarigiani, & Kennedy, 1991), is associated not with a
particular age, but with the onset of pubertal development. In a review, Buchanan,
Eccles, and Becker (1992), described the period of adolescence as being characterized
by more intense moods, more mood changes, and more erratic levels of energy and
restlessness. It was also concluded that there appears to be a relationship between
hormone levels and behaviour patterns, as well as other factors, influencing this
relationship (e.g. child’s temperament and family characteristics). One key
contributing factor, however, appears to be the timing of pubertal development. Thus,
two bodies of research investigating the effects of pubertal development on behaviour
have emerged: the effects that occur as a result of transitioning into the onset of
pubertal development (pubertal status or stage), and the effects that occur as a result
of the relative timing (i.e. early, on-time, or late) of pubertal development onset

(pubertal timing).

Although there is widespread agreement that a relationship exists between pubertal
development and antisocial behaviour, there is disagreement regarding the
explanation for this relationship. Early research proposed that the relationship
between pubertal development and both internalizing and eternalizing behaviour was
explained by biological changes which occur during this developmental phase (Gunnar
& Collins, 1988; Hill, 1982; Lerner & Foch, 1987). However, the biological changes of
pubertal development are also accompanied by psychological challenges; for example,
girls have a tendency to alter their self-definitions based on their experience of the
onset of menarche and breast growth (e.g. increase in self-esteem, superior
adjustment, and the importance of adult roles such as marriage, children, and careers;

Brooksgunn & Warren, 1988). Related research also found that these personal self-
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perceptions, that arise as a function of pubertal status, are significantly affected by
differences in received response from parents and peers (Blyth, Simmons, & Zakin,
1985; Hill, 1988; Hill, Holmbeck, Marlow, Green, & Lynch, 1985; Simmons & Blyth,
1987). Thus, several studies have explored the effects of pubertal development onset
on various types of behaviour from both biological causes (e.g. Brooksgunn & Warren,
1989; Dawes et al., 1999; Susman et al., 1987; Udry & Talbert, 1988) and the resulting
bio-social causes (e.g. Caspi & Moffitt, 1991; Felson & Haynie, 2002; Haynie, 2003;
Romans, Martin, Gendall, & Herbison, 2003).

Pubertal Development and Antisocial Behaviour

The majority of studies investigating the link between pubertal development and
behaviour have been longitudinal health surveys conducted with children and
adolescents. For example, Caspi and Moffitt (1991) collected data from 501 girls who
were enrolled in the Dunedin (New Zealand) Multidisciplinary Health and Development
Study. Mothers reported that 164 of these girls had reached menarche by age 13, and
by age 15, 348 girls had reached menarche based on their own retrospective self-
reports. Using menarche-onset as a measure of puberty onset, Caspi and Moffitt
(1991) found that girls’ behavior problems increased as a function.of puberty onset
across the period of middle adolescence. With the exception of late-maturers, girls
were rated as having more behaviour problems at age 15 than at age 13 and puberty
onset was associated with a higher engagement in delinquent activities. These results
are consistent with earlier findings by Stattin and Magnusson (1990) that norm-
breaking and socially deviant behaviours are associated with the onset of menarche in

adolescent girls.

In a follow up study, Caspi et al. (1993) investigated girls’ biological and social contexts
to determine the cause of the effects of pubertal change on behaviour. Among 297
girls interviewed in the earlier Dunedin study, Caspi et al found that the prevalence of
offending increased during and after puberty onset for all girls, but particularly for
those girls enrolled in a mixed-sex, as opposed to an all-girls, school. Caspi et al., thus,

expanded on the earlier theory that pubertal development represents a stressful event
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leading to behavioural problems, to include the effects of peer pressure (as role
modeled by boys) to participate in deviant behaviours. Caspi et al. concluded that
“biological age may matter more than chronological age for girls’ delinquency” (p 29),
and proposed that it is the socialization processes arising from the biological changes
during pubertal development that account for girls’ (and possibly boys) delinquency
during adolescence. Caspi et al.’s explanation is consistent with Moffitt’s (1993) bio-
social explanations for the adolescence-limited offender that during adolescence,
adolescent boys and girls are thrust from childhood into adulthood and cope with this
dramatic development change by mimicry of adult behaviours (e.g. smoking, alcohol
use), but are not cognitively prepared and thus experience problems adapting. The
maturity gap results in overcompensation and dramatic displays of adult-like

behaviour.

Other studies have examined specific contextual links between pubertal development
and delinquency, and have found several moderating environmental factors, such as
parent-relationship, deviant peers, and academic performance (e.g. Haynie, 2003). In
a sample of 5,477 girls, Haynie examined the effects of advancement of pubertal
development status on three types of delinquency: party (smoking, drinking, truancy);
minor (graffiti, theft < $50, shoplifting); serious (burglary, robbery, selling drugs,
assault with weapon), and found that for each unit increase in pubertal development,
a corresponding 5% increase in both party and minor delinquency was observed.
There was no relationship between pubertal onset and participation in major
delinquency; however (as discussed below), a significant relationship was found for the

effects of pubertal timing.

Despite the lack of agreement regarding the reasons for the relationship between
pubertal development and ASB, several international studies with very large sample
sizes (from the general population) have also found that pubertal status predicts
delinquency in mixed groups of boys and girls (Ge<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>