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Abstract
Early Onset of Conduct Problems: Predictors, Pathways and Prevention

The early onset of disruptive, externalizing behaviour symptoms is
associated with an increased risk for serious and persistent conduct disorder and
antisocial behaviour. This link, along with the limited evidence that established
cases of conduct disorder and antisocial behaviour can be effectively treated,
argues for the provision of prevention interventions as early as possible.
Theoretical arguments in support of early intervention are strong and some
evidence exists that early intervention does in fact reduce the risk of conduct
disorder in adolescence and adulthood. However, there is a need for further
empirical evaluations of new and better interventions that take advantage of
advances in our understanding of underlying mechanisms and risk and
protective factors.

The design of successful prevention interventions depends upon the
validity of the assumptions upon which they are based. This thesis focuses on
two questions that constitute prerequisites for the design of early interventions to
prevent conduct disorder. The first question concerns risk assessment, that is
whether children at risk for later clinically significant conduct problems can be
accurately identified in kindergarten and grade one based on the presence of
externalizing behaviour symptoms. The second question concerns whether
academic achievement and familial functioning factors that are present in
kindergarten and grade one children increase risk for conduct disorder. Both
questions are addressed in a prospective, followup study, using a random
sample of kindergarten and grade one children derived from the Helping
Children Adjust: A Tri - Ministry Study.
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a) Predicting Conduct Problems: Can High - Risk Children Be Identified in
Kindergarten and Grade One?

Targeted interventions, which focus on high - risk children in non - clinic
populations are an attractive approach to early intervention. When compared to
clinical services, targeted approaches have the potential to increase the coverage
and population health impact of the interventions provided by mental health
professionals. When compared to universal programmes, targeted approaches
are more efficient because only children in need receive the intervention rather
than all children. However, their success depends upon an accurate method of
identifying high - risk children. Externalizing behaviour symptoms (EBS) are
regarded by many as the single best predictor of future conduct disorder. It has
been proposed that, even in non - clinic populations of children as young as four
and five years of age, 50 percent or more of those with troublesome EBS will
develop persistent conduct problems.

The aim of this study was to evaluate the predictive accuracy of EBS and
to draw conclusions about their usefulness as a risk assessment method for
targeted interventions in kindergarten and grade one children. A critical review
revealed that very few studies have addressed the predictive accuracy of EBS.
Estimates of sensitivity and positive predictive value derived from existing
studies suggested that under the low prevalence conditions that prevail in non -
clinic populations of kindergarten and grade one children, the predictive
accuracy of EBS may be significantly below the level that has been proposed. In
the present study, the predictive accuracy of EBS alone, and in combination with
other risk factors was investigated in a non - clinic sample of kindergarten and
grade one children derived from the Helping Children Adjust: A Tri - Ministry
Study. In contrast to most existing studies, where the definition of high - risk is
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based on a single criterion, namely, the presence of externalizing symptoms
defined as a symptom score above a pre - specified, arbitrary value, the present
study used an approach derived from logistic regression and receiver operating
characteristic (ROC) curve techniques. Linear predictors of the logarithm of the
odds of conduct problems 30 months later were created and the sensitivity and
specificity of the full range of predicted probabilities were evaluated using ROC
curve techniques. The sensitivity and positive predictive value of EBS alone for
conduct problems 30 months later were below pre-set criteria of > 50 percent for
each. Sensitivity and positive predictive value increased when other child
(gender, reading achievement) and familial risk factors (income, maternal
depression, parenting practices, social support, family functioning) were
combined with EBS, but remained below 50 percent.

The results of the logistic regression analyses are consistent with the
review of existing studies and suggest that the predictive accuracy of EBS in
young children has been over - estimated. As a result, the effectiveness and
efficiency of targeted intervention strategies to prevent conduct disorder will be
diminished when kindergarten and grade one children are selected to participate
based on the presence of EBS. The low sensitivity denies children in need an
intervention they might benefit from and reduces population health impact due
to low coverage. The low positive predictive value results in wasted resources

and exposes children unnecessarily to the negative effects of labeling.

b) Do Academic Achievement and Familial Factors Increase Risk for Conduct
Disorder in Normal Populations of Kindergarten and Grade One Children?

Decisions about the content of early prevention interventions are derived
from our understanding of causal mechanisms and the specific risk and
protective factors that operate in young children. The aim of this study was to
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evaluate a set of possible risk factors that can be addressed in skill - based
interventions for kindergarten and grade one children, namely reading and
arithmetic achievement, maternal depression symptoms, family functioning,
parenting practices and social support. Very few studies exist that assess these
factors in kindergarten and grade one children and relate them, in a longitudinal
design to future outcomes. Moreover, the usefulness of studies that do address
these factors is weakened because a risk index composed of multiple factors is
used to predict future conduct problems or antisocial behaviour. Consequently,
the risk associated with individual factors that are amenable to intervention, such
as maternal depression, parenting practices, family functioning or social support
cannot be discerned.

Logistic regression was used to evaluate the relationship between the six
risk factors and future conduct problems in a non - clinic sample of kindergarten
and grade one children derived from the Helping Children Adjust Study. In
analyses conducted using the full sample of children, the results showed that
reading and arithmetic achievement variables predicted both teacher - and
parent - identified conduct problems. However, for the familial functioning
variables the results were informant - specific. Maternal depression and social
support predicted teacher - identified outcomes, but not parent - identified
outcomes. Family functioning and parenting practices did not predict teacher
identified outcomes and there was little or no support for their relationship with
parent - identified outcomes.

The six risk factors were also evaluated in subgroups defined by the
presence (early onset) or absence (later onset) of high levels of EBS at the baseline
and six month assessment. For teacher - identified conduct problems, a pattern
of results emerged wherein outcome was influenced in the later onset group, but
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not in the early onset group. Four of the six risk factors (reading and arithmetic
achievement, maternal depression symptoms and social support) influenced the
likelihood of outcome in the later onset group but only one of them (reading
achievement) influenced the likelihood of outcome in the early onset group. This
pattern was not evident in the results for parent - identified outcomes.
Achievement variables influenced parent - identified outcomes in both the early
and later onset group, but there was little or no support for the influence of any
of the familial functioning variables on parent - identified outcomes in either
group.

The design of this study does not allow definitive conclusions to be drawn
about causal relationships. However, the findings provide support for a
potential causal link between conduct problems and academic achievement,
maternal depression symptoms and social support. The findings also provide
several guides to early intervention planning. Interventions in kindergarten and
grade one that target academic achievement, maternal depression symptoms and
maternal social support may reduce risk for teacher - identified, clinically
important conduct problems. Academic achievement interventions may also
reduce the risk for parent - identified conduct problems. Little or no support was
found for a relationship between the study outcome and parenting practices or
family functioning for either teacher - or parent - identified outcomes, but this
may be due to the measures used in the study. Finally, when the intervention
target is teacher - identified conduct problems, children who are already
experiencing significant levels of EBS (early onset group) may require additional
interventions, given that none of the familial functioning variables examined
predicted conduct problems in this group.

In conclusion, the epidemiologic analyses presented in this thesis offer
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encouragement for the role of early intervention in the prevention of conduct
disorder and antisocial behaviour. However, the results suggest that the
effectiveness of targeted interventions in kindergarten and grade one children
will be significantly enhanced by further research to create more accurate
methods of risk assessment. Decisions about the content of early prevention
interventions need to take into account that the relationship between risk factors
and outcome may be informant - specific and that at least two subgroups of
children with different intervention needs may exist among non - clinic

populations of kindergarten and grade one children.
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Chapter 1
Introduction

1.1 The Problem
1.1.1 Aggression and Antisocial Behaviour.

Most would agree that the creation of new and better solutions to the
problem of aggression and antisocial behaviour is a priority in contemporary
society. Yet there is substantial disagreement about the nature of the problem
and how society should respond. Fears that the incidence and severity of
aggression and antisocial behaviour are worsening among today's youth are
expressed regularly in both the professional and lay press (Achenbach & Howell,
1993; Prosser & McArdle, 1996; Onstad, 1997). For example, claims have been
made that an epidemic of youth violence is upon us based on crime-rate statistics
that show a steady and dramatic increase in antisocial behaviour over the past 50
years (Moffitt, 1993; Yoshikawa, 1994; Guerra, Huesmann, Tolan, Van Acker &
Eron, 1995; Tolan, Guerra & Kendall, 1995; Coie, 1996). However, at the same
time it is argued that media bias and sensationalism are distorting the true
magnitude and nature of the problem and it has been shown that at least some of
the perceived increase in youth crime and violence is an artifact of changes in the
way crime statistics are reported (Doob & Meen, 1993; Onstad, 1997).

Views about how society should respond are polarized. Some argue for
an increased emphasis on 'get tough' strategies that focus on the perpetrators.
For example, the 1994 Angus Reid poll reported that 92 percent of Canadians are
in favour of amending the Young Offenders Act so it is easier for adolescents to
be tried in adult court; 89 percent support boot camps for young offenders
(Onstad, 1997). In contrast, others argue that more severe punishment will have
little or no effect and cite evidence of past failures with this approach (Henggeler,

1989; Zigler, Taussig & Black, 1992). This alternative perspective contends that
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aggression and antisocial behaviour are unavoidable, but not intractable social
problems. The cause of the problem is seen to be rooted in an interaction
between individual and environmental characteristics. Whether or not
individual predispositions are expressed depends upon the socio - economic,
political, cultural, familial and peer group influences that exist in the
environment. Consequently, a given context may either moderate or exacerbate
the onset and persistence of aggression and antisocial behaviour. Prevalence and
severity depend ultimately upon the balance (or inbalance) that exists between
those factors that increase risk for and protect against aggression and antisocial
behaviour (Institute of Medicine, 1994).

Careful research is an essential element in the process of creating effective
policies and programmes to address aggression and antisocial behaviour. To this
end, this thesis focuses on two questions related to early intervention strategies
to prevent the development of clinically important conduct problems. Both
questions constitute pre-requisites for the design of successful prevention
interventions and thereby reflect important components of the prevention
intervention research cycle (Reiss & Price, 1996). One question concerns risk
assessment, that is whether children at - risk for later clinically significant
conduct problems can be accurately identified in kindergarten and grade one
based on the presence of externalizing behaviour symptoms. The other question
concerns risk factors for the early onset of conduct problems. Academic
achievement and familial functioning variables will be examined.

1.1.2 Conduct Problems
1.1.2.1 Definition

Aggression, violence, externalizing behaviours, antisocial behaviour,
conduct disorder, conduct problems, delinquency and criminality are all terms

used by researchers to describe the human phenomenon of inflicting harm of
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various kinds on other humans or their personal property. In general, antisocial
behaviour is viewed as an umbrella concept that covers the full range of legal
and illegal, overt and covert behaviours implied by these terms (Yoshikawa,
1994; Tolan, Guerra & Kendall, 1995; Lynam, 1996). Conduct disorder is the
psychiatric term for antisocial behaviour and reflects the presence of a psychiatric
diagnosis defined using Diagnostic and Statistical Manual (DSM) criteria
(American Psychiatric Association, DSM - IV, 1994; see also DSM - III, 1980 &
DSM - ITIR, 1987). These criteria include the following dimensions: the number
of diagnostic criteria (that is, antisocial symptoms) that must be met; the age of
onset of symptoms; the minimum duration of symptoms; the severity of
symptoms; the social, academic or occupational impairment caused by the
symptoms; and the presence of an overall pattern of symptoms (Jensen, 1996).

The outcome of interest in this thesis is the occurrence of clinically
important conduct problems in children under 10 years of age. The definition
and measurement of conduct problems will be derived from the DSM criteria for
the externalizing disorders which include oppositional defiant disorder (ODD),
conduct disorder (CD) and attention-deficit hyperactivity disorder (ADHD)
symptoms and measures of impairment (American Psychiatric Association, DSM
- I, 1980; DSM - IIIR, 1987; DSM - IV, 1994). Accordingly, the approach taken is
consistent with psychiatric definitions of externalizing disorder, but the presence
of conduct problems does not imply a psychiatric diagnosis. This is because of
the low prevalence of outcome that results when clinical thresholds and
psychiatric definitions of conduct disorder are applied in non - referred
populations children under 10 years. The childhood internalizing disorders,
which include major depressive disorder, overanxious disorder and separation
anxiety (American Psychiatric Association, DSM -1V, 1994) are not considered in
this thesis.
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1.2.2.2 Prevalence and Burden of Illness

Substantial data is available from epidemiologic studies showing that the
prevalence and burden of illness associated with psychiatric disorders in children
and adolescents is significant. The prevalence of one or more disorders is
between 17 and 22 percent in general population studies of 4 - to 16 - year-olds
(Costello, 1989; Brandenburg, Friedman & Silver, 1990). These rates are
considered to reflect moderate to severe levels of disorder. When only severe
disorder is considered the prevalence of one or more disorders is lower, possibly
in the range of 7 percent (Brandenburg, Friedman & Silver, 1990).

Table 1.1 shows prevalence rates for individual diagnoses collected in six
different epidemiologic studies; details of the assessment methods used and
populations studied are shown in the table (Costello, 1989). As can be seen,
prevalence rates for one or more disorders are consistent across studies using
different methods and different populations. The prevalence of the externalizing
disorders is higher than the prevalence of the internalizing disorders. For the
externalizing disorders, the prevalence of CD varies from 1.5 percent to 5.5
percent and the prevalence of ADHD varies from 2.2 percent to 9.9 percent. The
prevalence of ODD varies from 6.6 to 9.5 percent (Costello, 1989).

The burden of illness associated with conduct disorder and antisocial
behaviour is signficant. Up to 50 percent of children seen in clinic settings have
conduct disorder symptoms (Kazdin, 1987). Moreover, conduct disorder and
antisocial behaviour are known to be associated with a wide range of undesirable
psychosocial outcomes including substance abuse, poor school performance and
school drop-out, teen pregnancy, depression in females, unemployment, injuries,
partner violence and poor physical and reproductive health (Offord, 198%a;
Institute of Medicine, 1994; Offord & Bennett, 1994). Overall, the psycho - social

and economic impact of conduct disorder and antisocial behaviour on the
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affected individual and those in the environment in which they live is
substantial.
1.1.3 Need for Effective Interventions to Prevent Conduct Disorder

This section establishes the broader context for the thesis, namely the
prevention of conduct disorder through the provision of early intervention
programmes to non - referred populations of children. The concepts of primary,
secondary and tertiary prevention are reviewed. Then, the intervention
framework adopted in the mental health field, namely universal, targeted and
clinical intervention programmes is presented. The limitations of clinical
treatment for established cases of conduct disorder and antisocial behaviour are
reviewed and the role of targeted and universal programmes is summarized.
This is followed by a review of the evidence that argues for the provision of
interventions as early as possible to prevent conduct disorder.
1.1.3.1 Primary, Secondary and Tertiary Prevention

Prevention efforts are defined as either primary, secondary or tertiary in
nature (Offord, 1987a; Offord, 1989a; Institute of Medicine, 1994). Primary
prevention targets healthy individuals and aims to prevent the occurrence of
disease or disorder. Secondary prevention targets individuals who have the
disease or disorder and concerns treatment aimed at reducing prevalence and /or
severity. Tertiary prevention targets those who have the disorder and concerns
palliation and the prevention of secondary conditions.

The underlyling logic of prevention interventions is that a causal chain or
mechanism exists that leads to the onset and persistence of disorder and to the
development of secondary conditions (Rose, 1992). Prevention interventions aim
to break the causal chain or disturb the underlying causal mechanism in a way
that leads to a reduction in the incidence, prevalence and/or severity of the

disorder and the occurrence of secondary conditions. Accordingly, the content,
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timing and target population for prevention interventions are derived from our
understanding of underlying causal chains and mechanisms.
1.1.3.2 Universal, Targeted and Clinical Intervention Programmes

The distinction between primary, secondary and tertiary prevention is
blurred in the case of behavioural and psychiatric disorders because definitions
of the presence of symptoms and disorder are arbitrary (Offord, 1989a). Asa
result, a unifying framework for the interventions provided by mental health
professionals has been formulated and consists of three approaches (Figure 1.1) —
clinical, targeted and universal interventions (Gordon, 1983; Institute of
Medicine, 1994; Tolan, Guerra & Kendall, 1995; Offord, Kraemer, Kazdin, Jensen
& Harrington, 1997). Clinical services are provided to children and their families
who seek care from medical, social and community services. In contrast,
targeted programmes are offered to non - referred subgroups of children in the
population who are determined to be at high - risk for the development of
clinically important, mental health problems. Universal programmes are offered
to all children in the population, independent of risk.
1.1.3.3 Clinical Services: Limited Impact of Treating Established Cases

The population health impact of clinical services is limited for two reasons
— low coverage and limited effectiveness. Less than 20 percent of children in
need of care utilize available services (Offord et al., 1987b; Institute of Medicine,
1994) and it is unlikely that sufficient clinical resources could ever be made
available to meet the needs of all those children in need. Moreover, evidence for
the effectiveness of interventions offered in clinical settings is scarce, particularly
for long - term outcomes (Institute of Medicine, 1994). Clinical treatment
strategies for established cases of conduct disorder and antisocial behaviour are
aimed at the child and family and include cognitive - behavioural /problem

solving skills, parent - management training and functional family therapy. The
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evidence for their effectiveness is limited particularly with respect to long - term
outcomes (Offord & Bennett, 1994; Kazdin, 1997). One factor that limits
effectiveness is compliance by those families most in need of help. In many
cases, the parents and families of the most severely disabled children are not able
to participate in treatment because of low intelligence levels, substance abuse,
psychopathology or other crises related to family and economic circumstances.
Tailoring the treatment strategy for parents and families who are suffering from
multiple stressors may lead to improved compliance and treatment results but
very little research is available on methods to deal with the problem of poor
treatment uptake and ways to address non-compliance due to parental
dysfunction.
1.1.3.4 Targeted and Universal Approaches: Potential Advantages

Targeted and universal programmes offered to non - referred populations
have an important role to play in addressing the mental health needs of children
and adolescents. They complement clinical services because they focus on the
provision of preventive interventions and provide strategies to increase the
coverage and population health impact of mental health services for children and
adolescents. Targeted interventions offer at least two important advantages
when compared to clinical services and universal programmes. First, in contrast
to clinical services, targeted approaches aim to identify all high - risk children in
the population and to offer them an intervention from which they might benefit.
The result is an increase in coverage of children in need beyond those who seek
care and accordingly, an increase in the population health impact of the
interventions provided by mental health practitioners. When compared to
universal programmes, targeted programmes are a more efficient way to allocate

available resources. Only those children in the population who need the
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intervention receive it rather than all children, as is the case with universal
programmes. Consequently, because a smaller number of children receive the
intervention, a greater proportion of the available resources can be focused on a
given child resulting in a more intensive intervention.

However, the advantages of targeted approaches can only be achieved if
an accurate risk assessment method is available to classify children into high -
and low - risk groups (Institute of Medicine, 1994; Coie, 1996). If many children
who need the intervention are missed (false negatives) the result is poor coverage
and a reduction in the public health impact of the intervention. If many children
who receive the intervention have little or no need for it (false positives), the
result is unnecessary exposure to the negative effects of labeling and wasted
resources. As is discussed in the introduction to Chapter 3, little or no discussion
of this issue has occurred in the literature to date.

Universal programmes have a role to play in the absence of accurate
methods to detect high - risk children. This approach ensures that all children in
need of the intervention receive it and avoids the risks associated with labeling.
Universal programmes are also required for programmes deemed to be needed
by all children and in cases where the effectiveness of a programme depends
upon the active particpation of all members of a population, for example school -
and classroom - wide social skills training. A major disadvantage of universal
programmes is that the available resources are likely to be spread quite thinly
because of the large number of children who receive a given intervention. In
addition, compared to targeted programmes that are smaller in scale, sustained
high levels of programme fidelity may be difficult to maintain because of the
large number of people involved in the implementation and receipt of universal

programines.
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1.1.3.5 Early Intervention to Prevent Conduct Disorder

A renaissance of interest in the potential for early intervention to prevent
conduct disorder has occurred in recent years (Zigler, Taussig & Black, 1992;
Reid, 1993; Yoshikawa, 1994; Coie, 1996). This interest stems from recent
research findings in four areas. The first concerns long - term effects of early
intervention programmes. Early intervention received wide attention in North
America beginning with the War on Poverty and the Great Society movement in
the US in the 1960's (Gettinger, 1995; Zigler & Berman, 1983). Head Start and
other similar programmes provided preschool education and family support,
through regular home visits to three - and four - year - old American children
living in poverty. The key principles underlying this approach were the notion
of critical periods in development and the primacy of intelligence and education
as determinants of a successful life - course. The aim was to prevent early school
failure and thereby improve the life chances of these high - risk children.
However, evaluations conducted in the late 1960's reported that early IQ and
academic achievement gains were lost upon entry to primary school. Despite the
narrow focus of the evaluations and an over - reliance on outcomes defined in
terms of IQ and achievement scores, it was concluded that interventions in
children under the age of six were unlikely to be worthwhile: ‘compensatory
education has been tried and it apparently has failed' (Jensen, 1969).

However, long-term follow-up of 'model' programmes using rigourous
research designs, most notably the Perry Preschool intervention project have
shown that academic progress and other important outcomes related to antisocial
behaviour and its risk factors are modified by interventions provided to young
children (Lazar & Darlington, 1982; Zigler, Taussig & Black, 1992; Schweinhart,
Barnes & Weikart, 1993). At age 19, compared to a randomized control group,

three - and four - year - old poor black children who participated in the Perry
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Preschool programme had lower rates of grade retention and use of special
education, and higher rates of high school completion and employment.
Moreover, crime records showed that only 31 percent of the intervention group
had been arrested or charged with a crime, compared to 51 percent of the control
group. The total number of arrests in the control group was twice as high as in
the intervention group. The mechanism of action of this type of intervention has
been argued to be related to increased school readiness in the children which
caused higher rates of successful integration into school. Increased parent
involvement in their child's development due to the home visit component of the
programme is also argued to have contributed to child outcomes through
improved parental nurturing skills.

Some caution is warranted in the interpretation of these results. Although
impressive effects have been noted in 'model’ programmes like the Perry
Preschool project, most traditional Head Start programmes have been
implemented under routine conditions and similar effects have not been shown
(Haskins, 1989). In addition, the children who participated in the model
programmes were selected to be at extremely high risk and the numbers of
children in the studies is small (Zigler, Taussig & Black, 1992; Yoshikawa, 1994).
These caveats point to the need for further evidence gathered in representative
populations of children under more standard 'field conditions'. Finally, despite
important differences between groups, the rates of negative outcomes in the
intervention group are still high and suggest that more is needed to reduce the
rates of these outcomes to a more acceptable level.

The findings of longitudinal followup studies also argue for the early
provision of interventions to prevent conduct disorder. These studies show that
when troublesome, externalizing behaviours are present in childhood there is an

increased risk for persistent, life - long psychosocial problems (Olweus, 1979;
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Loeber, 1982; Loeber & Dishion, 1983; Farrington, 1990; White, Moffitt, Earls,
Robins & Silva, 1990; Moffitt, 1993; Yoshikawa, 1994; Lynam, 1996). For example,
the early onset of externalizing behaviours is associated with an increased risk
for later conduct disorder, delinquency and substance abuse (Robins, 1978;
Farrington, 1990; White, Moffitt, Earls, Robins & Silva, 1990; Tremblay, Pihl,
Vitaro & Dobkin, 1994; Caspi, Moffitt, Newman & Silva, 1996; Zoccolillo,
Tremblay & Vitaro, 1996). The presence of antisocial behaviour in adulthood
'virtually requires’ antisocial behaviour to be present in childhood (Robins, 1978;
Moffitt, 1993). Consequently, the presence of externalizing behaviour symptoms
is regarded by many as the single best predictor of risk for future conduct
disorder and antisocial behaviour. It has been argued that even in non - clinic
populations of children as young as four - and five - years - of - age as many as 50
percent or more of those with troublesome, externalizing symptoms will develop
persistent behavioural and social maladjustment that includes psychiatric
disorder and continues throughout adolescence and adulthood (Reid &
Patterson, 1991; Reid, 1993; Campbell, 1995; Coie, 1996).

The outcome of conduct problems that develop early constrasts sharply
with that for adolescent onset and it has been suggested that a different set of
underlying mechanisms may be operating (Moffitt, 1993). A large increase in the
prevalence of antisocial behaviours occurs during adolescence, with a peak at
around age 17. Because of their high prevalence, these behaviours are often
argued to be 'normative’ during this period of development. The available data
shows that rates of serious antisocial behaviour decline dramatically after age 17
and that the rise in rates is due to an increase in the number of individuals who
engage in antisocial behaviours, not the number of antisocial behaviours

committed by a single individual (Farrington, 1983).
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Third, new research findings over the past two decades in support of the
multi-factorial nature of conduct problems and antisocial behaviour have also
contributed to renewed interest in early intervention (Institute of Medicine,
1994). These studies are particularly important because they underline the need
to intervene in multiple contexts simultaneously in order to successfully
influence the development of antisocial behaviour and/or its associated risk
factors (Reid, 1993). Individual, parent and family, peer, school and community
factors have been associated with conduct problems and antisocial behaviour
and studies showing the person - environment correlations and person -
environment interactions that are a necessary condition for their development
are now available (Institute of Medicine, 1994; Reiss & Price, 1996).

Fourth, recent studies have increased our understanding of the cognitive
and social skills of children with aggressive, externalizing behaviours and of the
influence of parent - child interactions on the onset and persistence of aggression
and antisocial behaviour. These studies have resulted in the development of new
intervention strategies that focus on skill enhancement of the child and parents
(other than child academic skills) and these interventions have potential for
inclusion in early intervention programmes. For example, disruptive, antisocial
behaviour is associated with deficits in problem-solving skills, perceptions, self-
statements and attributions (Dodge, Murphy & Buchsbaum, 1984; Dodge, 1986;
Schneider, 1989). Aggressive children are more likely to interpret the intentions
and actions of others as hostile and to have poor social relations with peers,
teachers and parents. Aggressive children are also deficient with respect to their
behavioural response repertoire; they identify fewer solutions to interpersonal
problems and include physical force and aggression in their solutions more often
when compared to nondisruptive children (Dodge,1986; Schneider, 1989). Social

skills training programmes have been formulated based on these findings but to
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date they have been applied primarily as treatments in selected populations of
symptomatic children and families. For example, Bierman developed a social
skills training programme for aggressive, rejected children and demonstrated its
effectiveness in improving peer relations and acceptance in a randomized trial
(Bierman & Furman, 1984). However, effects on modifying aggressive behaviour
and treatment outcome are less clear (Offord & Bennett, 1994; Kazdin, 1997). The
overall approach has been developed further as a method for promoting
prosocial competence that can be administered in community settings and field
testing is currently underway (Hundert, 1995; Bierman, 1996).

The influence of parent - child interactions on the development of
antisocial behaviour has been shown by Patterson (1982). These studies, which
are based on observations of children and their families, show that coercive child
behaviour toward the parent results in the parent rewarding aggressive
behaviour and thereby inadvertently sustaining undesirable antisocial
behaviours (Patterson, 1982; Patterson, 1986; Patterson, DeBaryshe & Ramsey,
1989). Parent - management training has been derived from these findings and
has been shown to be an effective treatment in clinical settings for symptomatic
children. Modified formats that include the use of self-administered videotapes
and group administration methods (Webster - Stratton, 1994) as well as
community - based programmes for parents (Cunningham, Bremner & Boyle,
1995) are available, but further research is needed to establish their effectiveness
in preventing the onset of clinically important conduct problems in non - referred
populations of children (Kazdin, 1997).
1.1.3.6 Summary

The longterm outcomes of model early intervention preschool
programmes suggest that it may be possible to influence outcomes and risk

factors for conduct problems and antisocial behaviour in a positive way through
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early intervention strategies. However, the populations included in these studies
have been small in number and of extremely high risk. Consequently, the results
are of uncertain generalizability to general population samples (Haskins, 1989).
In addition, the interventions tested were composed of academic skills and
family support through home - visits. Skill areas such as parenting and social
skills were not addressed.

Longitudinal studies show that the early onset of externalizing behaviour
symptoms are a strong predictor of future conduct disorder and antisocial
behaviour. Moreover, the prognosis for persistent psychosocial problems is
much worse when the onset of externalizing symptoms is early as opposed to
late (Moffitt, 1993). These findings argue for the provision of prevention
interventions as early as possible.

The promising results of the early intervention studies combined with
more recent knowledge about longterm outcomes, risk factors and underlying
mechanisms can be exploited in further experimental intervention studies in non-
referred, representative populations of children that test a broad range of early
intervention strategies to prevent conduct disorder. Only two such studies are
known. One is an evaluation of a targeted approach to the prevention of conduct
disorder which is offered for six years beginning in kindergarten. However, the
results will not be available for some time (Reid, 1993). The other is the Helping
Children Adjust - A Tri- Ministry Study which was designed to evaluate the
effect of universal programmes (social skills and reading partners offered singly
and in combination) in kindergarten through grade three (Boyle et al., submitted
- a; Boyle et al., submitted - b). The results are not yet published, but the main
analysis showed only small to moderate effects on some of the behavioural
outcomes (Hundert et al., submitted). No comprehensive review of studies that

have evaluated the effectiveness of universal and/or targeted interventions to



17

prevent the early onset of conduct disorder in young children is currently
available, primarily because many of the studies are just becoming available in
the literature.

1.1.4 Prevention Intervention Planning: The Empirical Basis

As is evident from the foregoing, the design of prevention interventions is
based on a number of assumptions. In the case of early intervention to prevent
conduct disorder, the first question concerns who should be the target of
intervention. That is, whether sub-groups of high-risk children can be accurately
identified and should be the focus. The second question addresses what and
when, that is, the content of an intervention at a given age or developmental
stage. However, relatively few prospective, population - based studies are
available that address these questions in kindergarten and grade one children.
The goal of this thesis is to take an evidence - based approach to intervention
design by providing new knowledge about: i) the accuracy of risk assessment;
and ii) the evidence in support of focusing the content of interventions in this age
group on academic achievement and family functioning risk factors.

1.2 Thesis Overview

This section presents an overview of the two studies that make up this
thesis. In addition, the host study which provides the data used for the two
studies is introduced, namely, Helping Children Adjust - A Tri - Ministry Study.
1.2.1 Predicting Conduct Disorder: Can High - Risk Children Be Identified in
Kindergarten and Grade One?

This study (contained in Chapter 3) is concerned with whether children at
risk for future conduct disorder and antisocial behaviour, and who might
therefore benefit from a targeted prevention intervention, can be identified in
kindergarten and grade one based on the presence of externalizing behaviour

symptoms, alone and in combination with other child and familial risk factors.
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The study is in two parts. First, a detailed review of the literature is presented
and estimates of predictive accuracy are derived from existing studies that meet
pre - specified methodologic criteria. Then, logistic regression and receiver
operating characteristic curve techniques are applied to address the following
three questions using data from the Tri- Ministry study:

1. What is the predictive accuracy of teacher - identified externalizing

behaviour symptoms in individual kindergarten and grade one children

for teacher - identified conduct problems 30 months later?

2. Can predictive accuracy be significantly improved by combining other

child and familial risk factors with externalizing behaviour?

3. What are the implications of the findings for the success of targeted

interventions in non - clinic populations of kindergarten and grade one

children?

The study design is longitudinal and includes three assessments: baseline,
six months and 30 months. The study sample is a representative, random sample
of all kindergarten and grade one children who were attending the 60 Ontario
schools that participated in the Tri - Ministry study. Psychiatric symptom
checklist scales, completed by the teacher, are used to assess the presence of
externalizing behaviour symptoms and conduct problems. Other variables are
assessed using teacher and parent reports on self - completed questionnaires.
1.2.2 Do Academic Achievement and Familial Factors Increase Risk for
Conduct Disorder in Normal Populations of Kindergarten and Grade One
Children?

This study is concerned with risk factors that might be the target of skill -
based interventions for kindergarten and grade one children. The specific factors

to be investigated are academic acehivement (reading and arithmetic) and
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familial functioning (maternal depression symptoms, family functioning,
parenting practices and social support). Three questions are addressed:

1. Do academic achievement and familial functioning variables that

are present in kindergarten or grade one increase the risk for future

conduct problems?

2. Do the academic achievement and familial functioning variables

have the same relationship to outcome in subgroups of children

defined in terms of early and later onset of conduct problem symptoms?

3. Do the study findings depend on whether parent - or teacher -

identified symptoms are used to define outcome?

The study design is longitudinal with assessments at baseline, six, 18 and 30
months. The study sample is a representative, random sample of kindergarten
and grade one children derived from the Helping Children Adjust: A Tri-
Ministry Study. The risk factor variables will be determined at baseline. The
study outcome, conduct problems is defined as a pathway and is derived from
the six, 18 and 30 month followup assessments. The Wide Range Achievement
Test and parent reports are used to assess the risk factors. Psychiatric symptom
scales are used to determine the presence of conduct problems. Logistic
regression is used to determine the strength of the relationship between the
academic achievement and family functioning variables and the study outcome.
1.2.3 Host Study: Helping Children Adjust- A Tri - Ministry Study.

Both studies will be carried out using data from the Helping Children
Adjust - A Tri - Ministry Study. The Tri - Ministry study was conducted by the
Centre for Studies of Children at Risk, Hamilton Health Sciences Corporation
and focuses on the behavioral adjustment of kindergarten to grade three
children. The study sample, design, methods, and the data set that was created

for use in this thesis are presented in the next chapter.



Chapter 2
Host Study

2.1 Introduction

This chapter has two objectives. The first is to present a summary of the
Tri-Ministry study objectives and methods. The second is to describe the sub -
sample of kindergarten and grade one children that will be used in the two
studies that make up this thesis.
2.2 Tri-Ministry Study Background and Objectives

The Tri-Ministry study was initiated by the Ministries of Education,
Health and Social Services in the Province of Ontario to address concerns about
rising levels of aggression and violence in schools. The objective was to conduct
a community-based randomized trial to evaluate the impact of three types of
universal intervention strategies, namely social skills training, parent
management training and reading partners on behavioural adjustment in
children in kindergarten through to grade three (Boyle et al., submitted - a).
2.3 Study Design

This section describes the study design, the methods used to select
children within each school for the detailed assessments required to evaluate the
effects of the study interventions and the schedule of followup assessments.
2.3.1 Study Population and Sampling Strategy

Sixty schools, drawn from 11 of the 168 school boards in the province of
Ontario participated. Random selection of school boards and schools was not
feasible and it was not possible to standardize the screening and selection
process for school boards or schools within boards. The methods used to select
first school boards and then schools within each board were as follows. First, the
Ministry of Education selected 11 of the 168 school boards based on the following

characteristics: three boards in metropolitan, multi-cultural communities; three

20
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boards in smaller metropolitan communities that include urban and suburban
communities; three boards in rural communities; one French-speaking board;
and one board in Northern Ontario.

Second, within a single school board the selection of individual schools to
participate was made by that board according to the following criteria: high-risk
for behavioural maladjustment based on rates of student suspensions, service
referrals and school vandalism when this information was available; and consent
of the principal. A comparison of schools within boards indicated that in each
board the participating schools had higher levels of disruptive behaviours than
the non-participating schools.

2.3.2 Randomization and Study Interventions

The sixty participating schools (n = 60 in total) were randomly allocated to
intervention or control status. Those schools randomized to intervention were
subsequently randomized to one of four intervention packages comprised of
social skills training, parent management training or reading partners offered
singly or in combination.

Because it was necessary to offer all 60 schools one of the interventions by
the conclusion of the five year study period, in the first year 11 schools were
randomized to intervention status and 49 remained control schools. In year two,
11 of the 49 year one control schools were randomly selected to be intervention
schools and so on until all control schools had received at least one of the four
possible intervention packages.

2.3.3 Risk Assessment and Selection of Children for Assessment

It was not feasible or necessary to carry out the study measurements on
every child in each participating school. Therefore, within each school, children
were selected for detailed follow-up assessment in a two-stage, random sampling

process. First, in each school, a simple random sample of all children in
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kindergarten through grade three was selected. Then a brief, risk-screening
questionnaire (RSQ) was completed for each child by the parent and teacher.
The RSQ consisted of a 16 item externalizing scale and an 11 item internalizing
scale (Appendix 1). Each item was scored on a three point scale: zero (never or
not true), one (sometimes or somewhat true) or two (often or very true). High -
risk was defined as the top 15 percent of scores on either the externalizing or
internalizing scales of the screening instrument as reported by either the parent
or teacher. Therefore, up to 30 percent of the children could be classified as high
risk by either the teacher or parent. High - and low - risk children where then
randomly sampled in a ratio of two to one within the strata of externalizing only,
internalizing only or externalizing and internalizing balancing for parent and
teacher source. Hence, a stratified random sample of children was generated in
preparation for the study baseline assessment.

The study assessments were conducted as follows, with the maximum
number for a given child dependent on the year of enrollment: baseline
(September of the enrollment year); 6 months post - baseline; and then annually
thereafter (18, 30 and 42 months). Section 2.4 provides details of the specific
variables assessed and measurement methods used.

2.3.4 Study Flow Diagramme

Figure 2.1 shows a flow diagramme of the study design and sampling
methods. At step one, eleven school boards and 60 schools were selected. At
step two, the sixty schools were randomized to intervention or control status.
Randomization occurred yearly in the fall of 1991, 1992, 1993 and 1994. As
described above, in year one eleven of the sixty schools were randomized to
intervention status and 49 schools served as control schools. In year two, eleven
additional schools were selected at random from the 49 control schools to

become intervention schools etc.
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Step three consisted of risk assessment and selection of children for
detailed baseline and followup assessments. In all, four cohorts of kindergarten
through grade three children were assessed and enrolled in each of September
1991, 1992, 1993 and 1994. In total, in the four years of enrollment, 10,486
children in kindergarten and grade one were eligible (based on school lists) to be
selected at random for risk screening and detailed baseline and followup
assessments. A simple random sample of 5446 (96%) of these children completed
the risk screening step. The major reason for sample loss at this step was refusal
(146/217). A simple random sample, stratified for high - and low - risk status
was then selected for detailed baseline and followup assessments (step 4).

The analyses conducted in this study use a data set derived from the
cohorts enrolled in 1991, 1992 and 1993. The 1994 cohort is not used because the
data was not available at the time the thesis was being prepared. Among the
5446 kindergarten and grade one children who completed the risk screening step
(step 3), 1254 children in the 1991, 1992 and 1993 cohorts were selected at random
(stratified for high - and low - risk) for detailed baseline and followup
assessments (step 4). Further details regarding the sample for this thesis are
given below in section 2.6.

2.4 Study Assessments

The Tri-Ministry study included a comprehensive set of assessments in the
following areas: i) child functioning; ii) parent and family functioning; iii) socio-
demographics; and iv) living circumstances, utilization of services and school
characteristics. The assessment methods included: i) parent-reports based on
self-complete and interviewer administered questionnaires; ii) teacher-reports
based on self-complete questionnaires; and iii) observations in the home and

school context carried out by trained observers. The specific variables assessed
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Figure 2.1
Study Flow Diagramme
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(2 high - to 1 low - risk child in each school)

!

STEP 4
Baseline and Followup Assessments

4
Baseline Assessment: October, Year 1

4
6 Month Assessment: April, Year 1

{
18 Month Assessment: April, Year 2

l
30 Month Assessment: April, Year 3
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in each area and the methods used to conduct the measurement are shown in
Table 2.1 and summarized below. The purpose is to provide a brief overview.
The specific variables and measures selected for use in the Prediction and
Pathways Study are discussed in detail in chapters three and four.
2.4.1 Child functioning

The primary measure of child functioning was psychiatric symptoms.
These were assessed using the revised Ontario Child Health Study Scales (OCHS
- R) which are self - complete, symptom checklist scales (Boyle et al., 1987; Boyle
et al., 1992). Parent, teacher and child report (ages 11 or older) versions are
available. The OCHS - R scales are designed to assess six DSM - IIIR disorders:
conduct disorder, oppositional defiant disorder, attention-deficit hyperactivity
disorder, overanxious disorder, separation anxiety and depression. A detailed
discussion of the content of the scales and their measurement properties is
contained in chapter three. Other variables measured include reading and
arithmetic achievement which were assessed using the Wide Range Achievement
Test (WRAT), school progress (parent and teacher reports), self-esteem assessed
using the Harter Scale (interviewer administered), problems getting along with
parents, teachers and peers (parent report), physical health (parent report), social
skills assessed using the Gresham and Elliot scale (parent report) and class-room
and school-yard observations of aggressive behaviour (naturalistic observation).
2.4.2 Parent and Family Functioning

Measures of parent and family functioning included maternal depression,
family dysfunction, parenting practices and presence of social supports. The
scales used to assess these variables are noted in Table 2.1 and will be discussed
in detail in chapter three. Socio-demographic variables were assessed using
parent report and included income, welfare status, family structure, education

and employment status.
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Description and Reference

Table 2.1
Tri-Ministry Study: Summary of Variables Measured and Assessment
Methods
Area & Variables ource*
1. Child Functioning
a) Child Health Parent report

b) Child psychopathology Parent and

teacher reports

Parent report

¢) Social skills Parent and
teacher reports

General health, chronic
medical illness and
functional limitations.
Cadman et al., 1986.

Ontario Child Health Study
Scales - Revised (OCHS-R).
Externalizing disorder:
conduct disorder,
oppositional defiant
disorder, attention-deficit
hyperactivity disorder;
Internalizing disorder: over
anxious disorder, depression,
separation anxiety.

Boyle et al., 1993.

Home Situations
Questionnaire. Ratings of
potentially problematic
behaviour.

Barkley & Edelbrock, 1987.

Gresham & Elliott Scales.
Ratings of cooperation,
assertion, responsibility and
self-control.

Gresham & Elliott, 1990.

* Parent report: Interviewer administered or self - complete questionnaire.
Teacher and Principal report: Self-complete questionnaire.
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Table 2.1 (cont'd)
Tri-Ministry Study: Summary of Variables Measured & Assessment Methods
Areas & Variables Source Description and Reference
¢) Social Skills (cont'd) Parent report Patterns and frequency of
social interactions; how well
child gets along with
parents, teachers, peers.
Centre for Studies of
Children at Risk.
Child The Pictorial Scale of

Perceived Competence and
Acceptance. Child's
perception of scholastic and
athletic competence, social
and physical acceptance
behaviour, conduct and
global self-worth.

Harter et al., 1981.

d) Reading achievement Child Letter and word recognition,
arithmetic skills.
WRAT-R,
Jastak & Wilkinson, 1984;
SORT-R, Slosson, 1990.

Parent and Reading attitudes checklist.
teacher report Centre for Studies of
Children at Risk.
Parent report Reading habits at home.
Centre for Studies of
Children at Risk.
e) Playground behaviour Observer Ollendick et al., 1991.

f) Classroom behaviour Observer Stanley & Greenwood, 1981.
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Table 2.1 (cont'd)

Tri-Ministry Study: Summary of Variables Measured & Assessment Methods

Area & Variables Source Description and Reference

g) Parent-child interaction Observer Centre for Studies of
Children at Risk.

h) Extracurricular activities Parent report Participation in non-school
organized activities, TV
watching.

Centre for Studies of
Children at Risk.
i) Academic functioning Parent and Ratings of academic
teacher report ~ progress.
Centre for Studies of
children at Risk.
2. Parent and Family
Functioning

a) Maternal Depression Parent report Centre for Epidemiologic
Studies Depression Scale.
Radloff, 1977.

b) Parenting Practices Parent report FAST Track Parenting
Practices Scale.

Lochman, 1995.

c) Social Support Parent report Social Provisions Scale.
Cutrona & Russell, 1987.

d) Family Functioning Parent report General Functioning Sub-
scale, McMaster Family
Assessment Device.

Byles et al., 1988.
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Table 2.1 (cont'd)
Tri-Ministry Study: Summary of Variables Measured & Assessment Methods

3. Sociodemographic Variables

a) family composition Parent report Centre for Studies of
b) living circumstances Children at Risk.

c) parental age

d) parental education

e) employment

f) family income

g) receipt of government

benefits

h) perception of

neighbourhood

4) Utilization of Services Parent report Use of specialized mental
health services and
community resources.

Centre for Studies of
Children at Risk
5. School Characteristics Teacher reports  a) Rating of school

Principal reports atmosphere
b) Rating of school-wide
discipline
¢) Rating of level of school-
wide behaviour
d) Rating of level of class-
wide behaviour (teachers
only)
e) Rating of confidence in
classroom management skills
(teachers only)
f) Rating on
teacher/principal morale
(teachers and principals)

Centre for Studies of
Children at Risk.
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For completeness, Table 2.1 also summarizes the assessment methods
used for utilization of services, satisfaction with living circumstances and school
characteristics; these variables are not included in the thesis studies.

2.5 Results of the Main Study

As described above, the main study was designed as a randomized trial.
The main analysis showed only small to moderate effects on some of the
behavioural outcomes (Hundert J et al., submitted). The intervention and control
groups are collapsed into one group for the purposes of the studies conducted
here.

2.6 Sub-sample for Thesis
2.6.1 Eligibility Criteria

A subsample of the Tri-Ministry study sample was created to conduct the
studies in this thesis. All children in cohorts one (1991), two (1992) and three
(1993) who were in kindergarten (junior or senior kindergarten) or grade one at
study enrollment (baseline) were eligible for the studies proposed. This provides
a prospective, followup study with up to four assessments for each eligible child
(baseline, six months, 18 months and 30 months).

2.6.2 Sample Size

Table 2.2 shows the total sample size available at each of the four
assessments broken down by grade at enrollment. Using the procedure already
described above (step 3 in Figure 2.1), 1254 kindergarten and grade one children
in cohorts 1, 2 and 3 were randomly selected for detailed study assessments.
Following the baseline assessment, 1203 were deemed to be eligible for the study,
representing 96 percent of the 1254 eligible children. The reasons for excluding
the 51 students dropped at this stage were: moved from the study school (24) ;
missed assessment (15) or duplicate child (11). The remaining columns in Table

2.2 show the number of children with assessments complete at 6 months (column
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two), 18 months (column three) and 30 months (column four). This complete
data set was used to construct the two samples used in this thesis, as discussed in
the next section.
2.6.3 Study Samples

Two study samples were created based on the completeness of
assessments for each child. Discussion of sample size, number of assessments,
length of followup and overall response rate/sample loss is provided below for
each sample. Discussion of the characteristics of each sample and a comparison
of respondents and non-respondents is included in chapter three for sample one
and chapter four for sample 2.
2.6.3.1 Sample One: Prediction Study

Sample one consists of all children who completed the baseline, six month
and 30 month followup assessment. As shown in Table 2.3, the sample size is
746, representing a 62 percent response rate. A comparison of respondents (those
with complete assessments at baseline, six and 30 months) and non - respondents
is contained in chapter 3.
2.6.3.2 Sample Two

Sample two consists of all children who completed the baseline, six, 18
and 30 month followup assessment. As shown in Table 2.3, the sample size is
728 representing a 61 percent response rate. A comparison of respondents (those
with complete assessments at baseline, six, 18 and 30 months) and non -

respondents is contained in chapter 4.
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Table 2.2
Total Sample Size Available
Assessment
6 18 30
Baseline* Months Months Months
n(%) n(%) (%) n(%)
a b

Grade at Enrollment
Junior Kindergarten 303 (24) 290 (24) 256 (24) 249 (24) 212 (25)
Senior Kindergarten 439 (35) 421 (35) 368 (35) 357(35) 295 (35)

Grade One 512 (41) 492 (41) 460 (41) 424 (41) 341 (40)
Total 1254 1203** 1064 1030 848
*a = Selected.

b = Assessed and eligible.

** 96 percent of 1254 selected for initial assessment.
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Table 2.3
Sample Size: Samples 1 and 2

Eligibl Sample*
Grade at Enrollment (No.) n, % of Eligibl
1 2
Junior Kindergarten 290 183 (63) 178 (61)
Senior Kindergarten 421 259 (62) 254 (60)
Grade One 492 304 (62) 296 (60)
Total N 1203 746 (62) 728 (61)

*Sample 1: Number of children with assessments complete at baseline,
six and 30 months of followup.

Sample2:  Number of children with assessments complete at baseline,
six, 18 and 30 months of followup.



Chapter 3
Predicting Conduct Problems

3.1 Introduction and Relevance

Disruptive, externalizing behaviour symptoms in childhood are associated
with an increased risk for conduct disorder and antisocial behaviour in
adolescence and adulthood (Robins, 1978; Loeber, 1982; Loeber & Dishion, 1983;
Farrington, 1990; White, Moffitt, Earls, Robins & Silva, 1990; Tremblay, Pihl,
Vitaro & Dobkin, 1994; Caspi, Moffitt, Newman & Silva, 1996; Zoccolillo,
Tremblay & Vitaro, 1996). This link, along with the limited evidence that
conduct disorder and antisocial behaviour can be treated effectively, argues for
the provision of preventive interventions as early as possible (Offord, 1989a;
Offord & Bennett, 1994; Kazdin, 1997). Targeted interventions, which focus on
high - risk children in non - clinic populations are one approach to early
intervention and offer several possible advantages (Institute of Medicine, 1994;
Tolan, Guerra & Kendall, 1995; Offord, Kraemer, Kazdin, Jensen, & Harrington,
1997). As discussed in chapter one, when compared with clinical interventions,
targeted approaches have the potential to increase coverage and population
health impact. When compared to universal programmes, targeted approaches
are more efficient because only children in need receive the intervention.
However, the success of targeted interventions depends upon an accurate
method to identify high - risk children. When children are not correctly
classified, the impact of the intervention is diminished. False negative
classification errors deny children in need the opportunity to receive an
intervention from which they might benefit and thus reduce the population
health impact of promising preventive interventions. False positive errors result
in wasted resources and expose children unnecessarily to the negative effects of

labeling (Milich, McAninch & Harris, 1992; McConaughy, 1993).

34
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The present study is concerned with whether children at risk for conduct

disorder and antisocial behaviour and who might therefore benefit from a
targeted prevention intervention can be identified in kindergarten and grade one
based on the presence of externalizing behaviour symptoms. Externalizing
symptoms are regarded by many as the single best predictor of risk for future
conduct disorder and antisocial behaviour (Loeber, 1991; Moffitt, 1993; Patterson,
1993; Yoshikawa, 1994; Lynam, 1996). It has been suggested that even in non -
clinic populations of children as young as four and five years of age, 50 percent
or more of those with troublesome, externalizing symptoms will develop
persistent conduct problems (Reid & Patterson, 1991; Reid, 1993; Campbell, 1995;
Coie, 1996). However, the literature review contained in section 3.3 reveals at
least three reasons why further investigation is needed to clarify the predictive
accuracy of externalizing behaviour symptoms in non - clinic populations of
kindergarten and grade one children, and accordingly, their usefulness as a risk
assessment method (Bennett, Lipman, Racine & Offord, 1998a). First, very few
appropriately designed studies have been conducted to evaluate the predictive
accuracy of externalizing symptoms in this age group and it is difficult to draw
conclusions about whether the level of predictive accuracy is sufficient to justify
their use as a method to designate high - risk status. Estimates of sensitivity and
specificity vary substantially between studies and it is difficult to compare
studies because of differences in the methods used.

Second, little or no discussion of the impact of misclassification on the
success of targeted interventions has occurred. The available studies suggest that
the sensitivity of externalizing behaviour symptoms in non - clinic populations of
kindergarten and grade one children is likely to be significantly less than 50
percent (Bennett, Lipman, Racine & Offord, 1998a). Consequently, targeted

interventions in this group would miss the majority of children in need of
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prevention interventions. Similarly, the existing studies suggest that the

specificity of externalizing behaviour symptoms is below the level needed to
ensure acceptable false positive rates in populations where the prevalence of
outcome is low. For example, in non - clinic populations of kindergarten and
grade one children where the prevalence of outcome is 15 percent or less,
positive predictive value (PPV) is probably below 50 percent. This means that
among the children designated as high - risk the majority will receive an
intervention for which they have little or no need and will be unnecessarily
placed at risk for the negative effects of labeling.

Third, there is a need to evaluate alternative methods of using
externalizing symptoms to determine risk status. To date, most investigators
have used a categorical approach to classify children into high - and low - risk
groups. Risk is usually based on a single criterion, namely, the presence of
externalizing symptoms defined as a symptom score above an arbitrarily defined
cut - off value. Alternative approaches have received little attention. Multiple -
gating is one exception and consists of multiple, categorically defined criteria to
designate high - risk status which are applied in sequence using increasing
intensive assessment methods (Loeber, Dishion & Patterson, 1984). One
investigator has evaluated the predictive accuracy of this approach in a one year
followup study of kindergarten children (Lochman, 1995). The presence of
externalizing symptoms (high - risk status) was defined as a symptom score
above the designated cut - off on teacher (gate one) and parent - reports (gate
two, applied only to the sub - group of children who meet the gate one criterion)
of externalizing symptoms. This method improved sensitivity and specificity
compared to teacher - report only. However, the levels achieved would still

result in significant missclassification of children in populations where the
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prevalence of outcome is 15 percent or less. The addition of a third criterion,

poor parenting practices (gate three), did not result in additional improvement.

The present study uses logistic regression and receiver operating
characteristic (ROC) curve techniques to investigate the predictive accuracy of
externalizing behaviour, alone and in combination with other risk factors in non -
clinic populations of kindergarten and grade one children. The creation of
predictors of conduct problems using logistic regression is an approach to risk
assessment that has not been reported to date.
3.2 Background
3.2.1 Identifying High-risk Groups

High-risk groups can be identified based on membership in a group,
individual characteristics or a combination of the two. Examples of group
membership as the basis for intervention include poor children (Berrueta -
Clement, Schweinhart, Barnett, Epstein & Weikart, 1984; Schweinhart, Barnes &
Weikart, 1993) and inner-city children (Guerra, Huesmann, Tolan, Van Acher &
Eron, 1995). This approach is attractive because it is very simple to execute, the
children and families targeted are clearly in need and there is a high yield with
respect to the prevalence of risk and likelihood of disorder within the group.
Everyone receives the intervention and no one is singled out or labeled in any
special way. However, this approach may exclude the majority of the
population. For example, poor children or inner-city children make up only a
small proportion of the total population. Many other children who are at risk,
but fall outside the definition of the risk group targeted will be missed and as a
result, the population health impact of the intervention is reduced.

The other approach is to apply a risk assessment method to all individuals
in the population. The advantage is the potential to capture all children in need.

However, the disadvantage is that, in the absence of a perfect risk assessment
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tool, some children will be misclassified. Consequently, it is necessary to assess

the trade - offs between the potential gain in coverage of at - risk children and the
misclassification rate associated with a particular risk assessment method. The
present study addresses risk assessment at the level of the individual and aims to
evaluate the magnitude of misclassification found in terms of the implications for
targeted interventions programmes.
3.2.2 Study Assumptions

Three assumptions about the purpose of risk assessment guided the
approach taken in this study. The first assumption is that risk assessment will be
performed in conjunction with a targeted intervention offered in the school
setting. The intervention will target child behaviour and academic performance
directly (through skill enhancement) and indirectly (through interventions
designed to change parent and teacher behaviour). Schools offer an attractive
venue for providing interventions to at - risk children and adolescents because of
their dominance in child life and high coverage of the population. However, for
the most part, high-risk children are spread across schools. Therefore, if the goal
is to offer targeted interventions to all children who might benefit, an accurate
method to identify high - risk individuals is a necessary pre-requisite. The
second assumption is that the primary impact of the intervention is expected to
be on child outcomes that occur in the school setting, namely conduct problems.
The third assumption is that the risk assessment method must be composed of
existing measures that are feasible, affordable and acceptable in non-referred,
general population samples of kindergarten and grade one children.
3.2.3 Risk Assessment Based on the Presence of Externalizing Behaviour
Symptoms

Two approaches to risk assessment based on the presence of externalizing

behaviour symptoms in kindergarten or grade one will be evaluated. The first
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approach is based on the presence of externalizing behaviour symptoms alone.

The second approach combines the presence of externalizing behaviour
symptoms with other child and familial risk factors (academic achievement;
gender; socio-economic disadvantage; and familial functioning). The two
approaches are designed to serve both practical and scientific purposes. In terms
of practicality, both are derived from currently available measures that are
feasible for use in general populations of children. The difference between them
is the amount and type of risk information required. Hence practical questions
are addressed regarding: i) how much information is needed to optimize the
accuracy of risk assessment in this age group; and ii) the trade-offs between gains
in predictive accuracy and the effort involved in obtaining specific risk
information.

Regarding the scientific purpose, the overall goal of the study is to clarify
the predictive accuracy of externalizing behaviour symptoms in non - referred
populations of kindergarten and grade one children. "Looking back’ from
adolescence and adulthood consistently shows that problem behaviour is evident
from an early age in individuals with conduct disorder and antisocial personality
disorder (Robins, 1978). However, conduct problems are relatively common in
non-referred samples of four - and five - year-old children (Thomas, Byrme,
Offord & Boyle, 1991). Consequently, 'looking forward' in kindergarten and
grade one, the predictive value of these behaviours is less clear. The present
study challenges current thinking by presenting: i) a critical summary of existing
studies that provide information about the predictive accuracy of externalizing
behaviours in kindergarten and grade one; and ii) new findings about their
predictive accuracy using logistic regression and receiver operating characteristic
curve (ROC) techniques and a data set derived from the Helping Children Adjust
- A Tri-Ministry Study.
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3.3 Predictive Accuracy

3.3.1 Prediction

The Oxford dictionary defines 'predict’ as follows: to make a statement
about the future, foretell, prophesy. Predictive accuracy is concerned with
conditional probabilities. That is, given the presence of a known characteristic in
an individual, what is the likelihood that the individual possesses, or will possess
in the future, another characteristic that is currently unknown. The objective of
the present study is to derive probability estimates of future conduct problems in
individual kindergarten and grade one children based on the presence of
externalizing behaviour symptoms alone and in combination with other child
and familial risk factors.
3.3.2 Predictive Accuracy

The utility or predictive accuracy of a predictor (or test result) is evaluated
in terms of five characteristics as shown in Figure 3.1 (Meehl & Rosen, 1955;
Galen & Gambino, 1975; Sackett, Haynes, Guyatt & Tugwell, 1991; Kraemer,
1992):

i) sensitivity, that is the proportion of individuals with the outcome in

whom the predictor is present (a/a+c);

ii) specificity, that is the proportion of individuals without the outcome in

whom the predictor was not present (d/b+d);

iii) positive predictive value, that is the proportion of those with the

predictor who develop the outcome (a/a+b);

iv) negative predictive value, that is the proportion of those without the

predictor who do not develop the outcome (d/c+d);

v) accuracy, that is the proportion of individuals classified correctly

(a+d)/(a+b+c+d).
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Figure 3.1
Predictive Accuracy
Outcome
Present | Absent
Predictor | Present a b
Absent c d

Sensitivity =a / a + ¢

Specificity =d /b +d

Positive Predictive Value=a /a +b
Negative Predictive Value=d / c+d
Accuracy=a+d/a+b+c+d
Prevalence=a+c/a+b+c+d
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Sensitivity and specificity can be assumed to be stable across populations

when three assumptions hold. The first assumption is that the case mix of the
population is comparable in terms of the spectrum of disease severity from mild
to severe (Ransahoff & Feinstein, 1978; Kraemer, 1992). If this assumption does
not hold, it is possible that sensitivity and specificity will vary. The second
assumption concerns whether or not a gold standard exists that can be used to
assess the presence of the outcome or disease. When a gold standard is not
available and sensitivity and specificity are determined using a fallible criterion
of 'truth’ (subject to error) then estimates of sensitivity and specificity will be
influenced by the variability or error inherent in the gold standard. The third
assumption concerns the consistency of methods used to assess the predictor and
the outcome. Deviations from a standardized method of administration can lead
to variations in sensitivity and specificity.

Positive (PPV) and negative predictive value (NPV) vary with the
prevalence of disorder, or base rate in the population. Table 3.1 shows the effect
of prevalence on PPV and NPV for an instrument with a sensitivity of 80 percént
and a specificity of 95 percent. As can be seen, as the base rate varies from one to
50 percent, the positive predictive value increases from 14 to 94.1 percent;
negative predictive varies inversely with prevalence from 99.8 to 82.6 percent for
the example given.

3.2.3 Strength of Association and Statistical Significance

The assessment of predictive accuracy assumes that: i) the magnitude of
association between the predictor and the outcome is important, based on clinical
and/or public health criteria; and ii) the association is statistically significant.
Odds ratios and risk ratios are ratio measures of the magnitude of association
between a predictor and an outcome (Fleiss, 1981; Matthews & Farewell, 1988;
Kelsey, Whittemore, Evans & Thompson, 1996). An odds ratio is the ratio of the
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Table 3.1
Effect of Prevalence on

Positive and Negative Predictive Values

Sensitivity = 80%
Specificity = 95%

Positive Negative
Prevalence Predictive Predictive
(percent) Value (%) Value (%)
1 14.0 99.8
2 24.6 99.6
3 33.3 99.4
4 40.0 99.1
5 46.0 98.9
6 50.5 98.7
7 54.9 98.4
8 58.2 98.2
9 61.5 98.0
10 64.0 97.7
11 66.7 97.5
12 68.6 97.2
13 70.7 97.0
14 723 96.7
15 73.6 96.4
20 80.0 95.0
25 84.4 93.4
50 9.1 82.6
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odds of having the disease given the presence of a specific characteristic (a/b)

versus having the disease in the absence of the specific characteristic (c/d). A
risk ratio, on the other hand is the ratio of the probability of having the disease in
a person with a specific characteristic (a/a+b) versus the probability of having
the disease in the absence of the specific characteristic (c/c+d). A risk ratio is
only appropriate for use in prospective studies that provide an estimate of the
probability of outcome. When the risk of disease is small in both the exposed
and unexposed groups (under 0.05), then the odds ratio and the risk ratio will be
nearly identical (Kelsey, Whittemore, Evans and Thompson, 1996).

Confidence intervals can be calculated for odds ratios and risk ratios and
provide the upper and lower bounds for the interval within which the true value
falls (or put another way, the values that can be ruled out with 95 percent
confidence). When a confidence interval includes one this indicates that the null
hypothesis (that is, that no relationship exists between the predictor and
outcome) cannot be rejected.

Many different forms of the chi - square test statistic exist (Fleiss, 1981).
When the relationship between a predictor and an outcome is presented in a
fourfold table like the one shown in Table 3.2, the classic chi - square test (Fleiss,
1981) is calculated and compared with the corresponding distribution of chi -
square to determine the probability associated with the value obtained and
hence, whether a statistically significant association is present. The equation for
calculating this form of chi-square and the associated degrees of freedom are
shown in Table 3.3. The objective is to determine if the observed data deviate

from what would be expected if the occurrence of the predictor and the outcome
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Table 3.2
Strength of Association
Outcome
Present | Absent
Present a b
Predictor
Absent c d

OddsRatio = a/b or (a)(d)
c/d (c) (b)

RiskRatio = a/a+b
c/c+d
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Table 3.3
Statistical Significance
Outcome
Present | Absent
Present niq nio nj,
Predictor
Absent ny1 nyo ny,
ni na n,
* X2 = n_(Inynyy-nponpq |- 1/2n )2
ninpniny

Degrees
of Freedom
(df) = (r-1)(c-1)=1

* Fleiss, 1981: page 19.
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were independent. A statistically significant value of the classic chi-square does

not necessarily mean that an important relationship exists in terms of the
magnitude of association; it may simply be due to a large sample size.
3.2.4 Prediction, Risk Factors and Causation

In the present study, a 'predictor’ is defined as a variable or a combination
of variables, assessed concurrently or sequentially over time that is present in
kindergarten or grade one and results in an increase in the probability that the
outcome will be present at follow-up. It is important to distinguish a predictor
from a risk factor because additional scientific criteria are required to designate a
variable as a risk factor and to evaluate its possible causal role. The two key
distinguishing characteristics are that a risk factor must be: i) conceptually
distinct or independent from the outcome; and ii) shown to be present prior to
the occurrence of the outcome. Additional scientific criteria are required to
assess the putative causal role of a risk factor (Offord, 1987; Sackett, Haynes,
Guyatt & Tugwell, 1991; Kelsey, Whittemore, Evans & Thompson, 1996).
Although it is possible that a predictor examined in the current study may meet
criteria for a risk or causal factor, this is not a necessary characteristic. In the
present study, in most cases, the predictors examined will not be conceptually
distinct from the outcome because they will contain the same externalizing
disorder symptoms used to define the outcome.
3.2.5 Screening and Risk Assessment

Screening is a two-stage process applied to non-referred populations.
There are two possible objectives as shown in Figure 3.2. One objective is to
detect individuals in the population who currently possess a disorder. The first
stage of the process consists of a simple, inexpensive screening tool and the goal
is to divide the population into those who have an elevated probability of the

presence of the disorder and those who do not. The second stage usually consists
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of a full clinical assessment of all positive screenees to identify those who

actually possess the disorder. These individuals then become the subject of
further intervention. The main characteristic of a screening tool in this
application is therefore, sensitivity, that is the extent to which the tool identifies
(or captures) all the persons with the target condition among the total
population. If it can be assumed that little or no risk is associated with the full
clinical assessment, a high specificity (and therefore a low false postive rate) is
secondary and the optimal level is directly related to the cost associated with
unnecessary clinical assessments due to false positives.

The second, alternative objective of screening is to identify individuals
with a high probability of developing an outcome in the future. In this case,
individuals who screen positive in stage one are assumed to be at an elevated
risk for developing the disorder and are given an intervention (in stage two)
designed to reduce the probability that the outcome will occur. Hence, in this
case, the purpose of screening becomes risk assessment and the predictive
validity of a positive screening result becomes a central criterion in determining
the usefulness of the screening tool.

This study is concerned with risk assessment. Sensitivity and specificity
are deemed to be of equal importance. A high sensitivity is needed to ensure that
as many at - risk children who might benefit from a preventive intervention as
possible are detected. A high specificity is also needed to obtain a low false
positive rate and thereby minimize the effects of labeling and the potential for
wasting intervention resources on children with little or no need for them.

3.3.6 Empirical Approaches to Risk Assessment in Individuals
3.3.6.1 Methods Used to Date
A simple, categorical approach has been used by most investigators to

identify children at high - risk for future clinically significant conduct problems.
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Figure 3.2
Screening and Risk Identification

Screening Tool
i
Conduct Disorder
Symptoms
(Checklist Report)
U U
urrent Status of Individual Future Status of Individual
STEP 1: Screening Target Screening Target

- Individuals with a high - Individuals with a high likelihood
likelihood disorder is present now of disorder in the future
Test Characteristics: Test Characteristics:
- Sensitivity: - Positive Predictive Value:
High proportion of those with High proportion of those who screen
disorder screen positive. positive will possess disorder in the

future.

- Sensitivity: High proportion of

those who will develop disorder in

the future screen positive.

STEP 2: Full clinical work-up to confirm Intervention based on probability

presence of disorder followed by that disorder will develop.

intervention.
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As will be seen in the literature review in section 3.4, risk is usually based on a

single criterion, namely, the presence of externalizing symptoms defined as a
symptom scale score above an arbitrarily defined cut - off value. As was noted in
section 3.1, with the exception of one study that evaluated the multiple gating
technique, little or no attention has been given to alternative approaches to using
the presence of externalizing symptoms to predict risk for conduct problems.
3.3.6.2 Logistic Regression and Receiver Operating Curve Techniques

This study will use logistic regression and receiver operating characteristic
(ROC) curve techniques to create and evaluate linear predictors of the logarithm
of the odds of the study outcome, conduct problems. This approach is attractive
for a number of reasons. First, logistic regression allows the prediction of a
binary outcome, in this case the presence or absence of conduct problems.
Second, this approach maximizes the use of the information contained in a
continuously scaled predictor variable because there is no need to collapse
possible scores into categories. Third, logistic regression allows two or more
predictor variables to be combined into a predictive index using generalized
linear modeling techniques. The predictor variables can be either discrete or
continuous. Fourth, ROC curve techniques can be used to identify the optimal
cut - point on the scale of values provided by the predictive index.
3.4 Literature Review
3.4.1 Introduction

As stated above, externalizing behaviour symptoms are regarded by many
as the single best predictor of risk for future conduct disorder and antisocial
behaviour with some authors suggesting that, even in non - clinic populations of
children as young as four and five years of age, 50 percent of those with
troublesome, externalizing symptoms will develop persistent problems (Reid &

Patterson, 1991; Reid, 1993; Campbell, 1995; Coie, 1996). The purpose of the
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review that follows is to critically evaluate existing studies of the predictive

accuracy of externalizing behaviours in the kindergarten to grade one age group.
The outcome of interest is conduct disorder and antisocial behaviour. Estimates
of predictive accuracy need to be derived from studies that provide unbiased
estimates of the probability of later outcomes. Studies that are relevant to the
question posed here must be conducted in representative samples of non -
referred, kindergarten and grade one children who are followed up prospectively
to determine the occurrence of later outcomes.
3.4.2 Methods

The methods used to identify eligible studies, assess their methodological
quality and determine predictive accuracy are as follows.
3.4.2.1 Study Eligibility Criteria

Studies were eligible to be included if they met the following criteria: i)
representative, non-referred sample of children; ii) at least one assessment of
externalizing behaviour in the kindergarten to grade one age range and at least
one follow-up assessment to determine the presence of conduct disorder or
antisocial behaviour.
3.4.2.2 Search Strategy

Articles were located using the following search strategy: systematic
searching of Medline, PsychInfo and ERIC; review of the bibliographies of
relevant published reports; personal file drawer search; and consultation with
colleagues and experts in the field.
3.4.2.3 Study Methodological Quality

Study quality can influence estimates of predictive accuracy. Accordingly,
all eligible studies were assessed using the following methodologic criteria.
Sample Characteristics: First, a representative sample should be generated

through random selection of individuals from the target population. Second, 80
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percent or greater sample completeness should be achieved to minimize bias due

to non-random sample loss.
Predictors and Outcome: First, the presence of the predictor and outcome should
be assessed using a standardized method applied to all study subjects. Second,
evidence of the reliability and validity of the measures used should be provided.
Third, the source or informant should be specified. Fourth, the content of the
predictor and outcome should be specific to externalizing behaviour symptoms.
Fifth, the methods used to assess the predictor should be feasible, affordable and
acceptable with respect to their application in non-referred populations of
kindergarten and grade one children.
Statistical Analysis: First, the association between the predictor and the outcome
should be statistically significant. Second, confidence intervals should be
provided.
3.4.2.4 Predictive Accuracy

Sensitivity, specificity, positive and negative predictive value, accuracy
and outcome prevalence were either abstracted directly from studies or
calculated when the necessary data was included in the article but not presented
in the form required by this review.
3.4.2.5 Definition of Predictors and Outcomes

Substantial heterogeneity was found between studies in the definition and
assessment of the predictor and the outcome. Therefore, it was impractical to set
precise definitions for either. The minimum requirement was that a study
classified participants with respect to externalizing behaviour symptoms at time t
and time t + x and identified the assessment method used, content and

informant.
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3.4.3 Results

3.4.3.1 Eligible Studies.

Seventeen studies were found that satisfied the eligibility criteria. Table
3.4 summarizes their characteristics in terms of: i) sample size and completeness
at followup; and ii) age of the child at the baseline and follow-up assessment.
Thirteen of the 17 studies provided information about the predictive accuracy of
behaviours that were present in kindergarten and grade one (double asterisk in
column one indicates the four studies that did not). Two of the 13 studies
explicitly reported their results in terms of sensitivity, specificity, positive and
negative predictive values (Lochman, 1995; Lipman, Bennett, Racine and Offord,
1998); the remaining 11 did not, but provided sufficient data to allow the
necessary calculations. Duration of follow-up varied from one to seven years.
3.4.3.2 Study Quality

Table 3.5 summarizes the methodological quality for all 17 studies located;
the 13 studies that provided estimates of predictive accuracy are indicated in the
second row. Ten of the thirteen studies assembled representative populations,
but only seven of them achieved followup rates of 80 percent or more. If sample
loss is not random and those at highest risk for later antisocial outcomes are lost
to followup, estimates of predictive accuracy may be biased. This means that
studies with low follow-up rates may under - estimate predictive accuracy.

All 13 studies that provided information about predictive accuracy used
rigourously applied, reliable and valid methods to assess behaviour. Eleven of
them used behavioural checklists completed by the parent and/or teacher to
assess the presence of the predictor and/or outcome. One study assessed early
behaviour with teacher reports and later outcomes with youth reports (Tremblay,
Pihl, Vitaro & Dobkin, 1994). One study used the Diagnostic Interview Schedule

for Children (DISC) to generate computer derived conduct disorder outcome
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Table 3.4
Design Characteristics of 17 Studies
1 2 3
Study Sample Size Age of Child (years)
(Number, author, year) | FollowUp % of Baseline Follow Up
N Baseline*
1. Lipman, 1998 356 80 4-5 8-9
2. Verhulst, 1988 263 66 4-5 6-7
**3. McConaughy, 1992 300 80 4-5 7-8
4. Zoccolillo, 1996 1423 63 6 10
5. Stevenson, 1985 458 61 3 8
6. Fischer, 1984 541 43 4 11
7. McGee, 1984 949 92 5 7
8. Lochman, 1995 362 92 5 6
9. Richman, 1982a 98 100 3 8
10. Garrison, 1985 61 61 3 6
11. White, 1990 924 89 5 11
**12. Vitaro, 1991 229 60 5 8
1994 132 60 5 10-11
**13. Tremblay, 1992 147 45 6 14
14. Tremblay, 1994 915 88 6 13
**15. Gagnon, 1995 743 74 6 12
16. Richman, 1982b 185 92 3 8
17. Kohn, 1977 323 <42 3-5 810

* Sample completeness at follow up.

** Estimates of predictive accuracy not available.
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diagnoses (Zoccolillo, Tremblay & Vitaro, 1996). Eight of the 13 studies used

checklist methods that were linked to psychiatric classifications of disorder
(American Psychiatric Association, 1980; 1987; 1994) but four of them used
checklist scale cut points for the presence of disorder that were validated in older
age groups (Richman, Stephenson & Graham, 1982a,b; McGee, Silva & Williams,
1984; Stevenson, Richman & Graham, 1985).

Only seven of the 13 studies reported that a statistical association existed
between early behaviour and later outcomes; the remainder did not conduct this
analysis. The presence of a statistical association confirms that the rate of
occurrence of later antisocial outcomes is greater than chance when early
externalizing behaviours are present. If the frequency of antisocial outcomes is
not greater than chance, then it does not make sense to derive estimates of the
predictive accuracy of early behaviours.
3.3.3.3 Other Study Characteristics That May Influence Predictive Accuracy

Content of the assessment method, the informant, duration of follow - up
and gender may also influence estimates of predictive accuracy. Only five of the
13 studies focus on the predictive value of externalizing behaviour alone and
consequently, directly address the question posed in this review (Fischer, Rolf,
Hasazi & Cummings, 1984; Tremblay, Pihl, Vitaro & Dobkin, 1994; Lochman,
1995; Zoccollillo, Tremblay & Vitaro, 1996; Lipman, Bennett, Racine & Offord,
1998). The remaining studies defined either or both of early behaviour and later
outcomes in terms of a total deviance (or problem) score which included
externalizing and internalizing symptoms (Richman, Stevenson & Graham,
1982a,b; McGee, Silva & Williams, 1984; Garrison & Earls, 1985; Stevenson,
Richman & Graham, 1985; Verhulst & Althaus, 1988; Vitaro, Gagnon &
Tremblay, 1991; McConaughy, Stanger & Achenbach, 1992; Vitaro, Tremblay,
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& Gagnon, 1994; Gagnon, Craig, Tremblay, Zhou & Vitaro, 1995). Some of these

studies also included other behaviours such as troublesome eating and sleeping
problems. When estimates of predictive accuracy from the studies that focused
on externalizing behaviours alone are compared with the remainder, no obvious
differences between the two groups were evident. Although it is possible that
predictive accuracy is equivalent in the two groups of studies, the most likely
explanation for the apparent similarity is that differences may be masked
because the studies within each group differ on other important study
characteristics that influence predictive accuracy.

The choice of informant may also influence estimates of predictive
accuracy. For example, studies that use the same informant to obtain checklist
information about early behaviours and later outcomes would be expected to
yield higher levels of predictive accuracy than those that use different informants
for each assessment (Achenbach, McConaughy & Howell, 1987). The 13 studies
can be classed into three groups based on informant: i) those in which the same
informant (for example, parent) was used to assess the presence of early problem
behaviours and the occurrence of subsequent outcomes; ii) those in which a
different informant was used for each assessment (for example, parent for the
assessment of early behaviour and teacher for the assessment of outcome); and
iii) those in which the parent and/or teacher provided information on the
presence of early externalizing behaviours and subsequent outcomes but the
presence of the outcome was determined by a psychiatrist based on parent and
teacher reports and/or clinical assessment methods. As can be seen in Tables 3.6,
3.7 and 3.8, when estimates of predictive accuracy are grouped in this way no
distinctive between - group differences are apparent. (Tables 3.6, 3.7 and 3.8 will

be discussed in detail in the next section.)
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The stability of behaviour over short periods of time is greater than over

longer periods (Olweus, 1979). Followup varied from one to seven years in the
13 studies, but due to insufficient numbers of studies with different followup
periods it was not possible to examine the effect of duration on predictive
accuracy.

Finally, gender may influence predictive accuracy. It has been shown that
DSM criteria for conduct disorder under-identify females who have important
behavioural problems and impaired functioning based on other independent
criteria (Zoccolillo, 1993; Zoccolillo, Tremblay & Vitaro, 1996). The majority of
the studies reviewed here included both males and females; one study was
limited to males only (Tremblay, Pihl, Vitaro & Dobkin, 1994) and one to females
only (Zoccholillo, Tremblay & Vitaro, 1996). A few of the studies presented their
results separately for each gender but there is insufficient information to draw
conclusions about whether sensitivity and specificity vary by gender. Even in
the case of a risk indicator that yields equivalent levels of sensitivity and
specificity in males and females, the positive predictive value will be higher in
males because the prevalence of antisocial behaviour is lower in females
(Zoccolillo, 1993).
3.4.3.4 Results for Predictive Accuracy

Ideally, the studies would be grouped using the five study characteristics
presented above (study quality, content of behaviour assessment method,
informant, duration of followup and gender) in order to create relatively
homogeneous subgroups with respect to factors that influence predictive
accuracy. However, the number of studies in any given subgroup is too small
and therefore informant is used to group the studies. Table 3.6 summarizes
studies where the same informant was used for each assessment of behaviour.

Table 3.7 shows the studies that used a different informant at each assessment.
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Table 3.8 shows the studies that used a psychiatrist to determine the presence of

the outcome. Each table includes: i) the duration of followup; ii) the assessment
methods used to determine the presence of early externalizing behaviours and
later outcomes; iii) the informant at each assessment; iv) whether the measures
used were linked to psychiatric classifications of disorder; and v) sensitivity,
specificity, positive and negative predictive values and prevalence. Table 3.9
provides an overall summary of the estimates of sensitivity, specificity and
positive and negative predictive values contained in Tables 3.6, 3.7and 3.8.

Despite the heterogeniety among studies it is possible to draw some
conclusions regarding the predictive accuracy of externalizing behaviours in
non-referred populations of kindergarten and grade one children. As can be seen
in Table 3.9, there is no obvious pattern or clustering that differentiates the three
informant subgroups. Sensitivity varies from 28 to 100 percent (15 estimates)
across the 13 studies with almost two-thirds of the estimates at or below the 50
percent mark. It is worth noting (see Tables 3.6, 3.7and 3.8) that the estimates of
sensitivity that exceed 60 percent are associated with low levels of specificity.
Specificity varies from 58 to 97 percent (14 estimates) across the studies and only
exceeds 90 percent in two cases.

As shown in Tables 3.6, 3.7and 3.8, the prevalence varies among the
studies from a low of 3 percent to a high of 31 percent and consequently, the
individual estimates of PPV and NPV cannot be compared. Therefore, the
estimates of sensitivity and specificity contained in Table 6 were used to derive
estimates of the level of PPV and NPV that might be achieved under three
different prevalence conditions. Based on Table 3.9, it was judged that the
sensitivity of early externalizing symptoms is unlikely to exceed 50 percent.
Similarly, specificity was judged unlikely to be greater than 90 percent. Table
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Table 3.6

Predictive Accuracy: Same Informant
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