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Stability and change in externalising behaviours

Abstract This paper provides an overview of a series of
issues relating to continuity and discontinuity in external-
ising disorders including conduct disorder, attention deficit
disorder and substance use disorders in childhood and
adolescence. These issues include: (@) the assessment of
stability and change; (b) the origins of behavioural stabil-
ity; (c) the origins of behavioural change; and (d) the pre-
ventive and clinical implications of research into behav-
ioural stability and change. It is concluded that future re-
search into this area should involve: (@) further research
into the genetic factors underlying externalising disorders;
(b) continued research into the developmental progres-
sions; (c) refinement and revision of measurement method-
ologies; and (d) greater use of designed experimentation
to examine the extent to which externalising behaviours
are amenable to change through both public health and
clinical interventions.
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Introduction

Externalisating disorders, including conduct disorder (CD),
oppositional defiant disorder (ODD), attention deficit dis-
orders (ADD/ADHD) and substance use disorders, are
amongst the most common disorders of childhood and
adolescence. Prevalence studies have suggested that: (a)
1.5-7.3% of children meet criteria for conduct disorder
[4, 10, 18, 31, 68, 78, 104]; (b) 1.7-9.7% of children meet
criteriafor ODD [4, 10, 18, 31, 68, 104]; (¢) 2.1-10.1% of
children meet criteriafor ADD or ADHD [4, 10, 18, 31,
68, 78, 104]; (d) approximately 5% of children meet crite-
ria for a substance abuse or dependence disorder [31].
Frequently these disorders are of early onset, but there is
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adramatic increase in rates of substance abuse or depend-
ence disorders during adolescence [51].

Externalising disorders share two features. Firstly,
these disorders are frequently highly comorbid with indi-
viduals having one disorder being at increased risk of
other disorders [12, 16, 49, 61, 108]. The second feature
that links externalising disordersis that these disorders are
associated with a range of common or similar risk factors
[14, 22, 44, 47, 49, 58, 59, 74, 76, 85]. Risk factors shared
by several externalising disorders include:

1. Sociodemographic disadvantage. There are general and
pervasive tendencies for externalising disorders to be
linked to a series of social and demographic disadvan-
tages including low socio-economic status, low income
and poverty, poor parental education and minority group
ethnic status [28, 96].

2. Family factors. A second pervasive feature of external-
ising disorders is that these disorders are more frequent
amongst children and young people from familiesfacing a
range of difficulties and problems. These may include:
marital conflict or parental divorce [3, 29, 32, 48, 64,
105]; child abuse or neglect [13, 15, 37]; impaired par-
ent/child relationships [80]; impaired parenting or child
rearing environment [38, 81, 82, 93]; and parenta psy-
chopathology or adjustment problems[19, 66, 92].

3. Educational factors. A series of educationa factors has
been found to be linked with increased risks of externalis-
ing disorders. These have included low |1Q, delayed edu-
cational achievement or educational underachievement
and specific learning difficulties [43, 52, 69, 90, 97].

4. Peer factors. The rise in rates of externalising behav-
iours in adolescence has been clearly linked to peer fac-
tors with affiliations with delinquent or substance abusing
peers proving to be one of the strongest predictors of ado-
lescent externalising disorders and particularly substance
use disorders[22, 27, 35, 51, 73].

5. Individual factors. Although various aspects of child-
hood and adolescent social environment are associated
with increased risks of externalising disorder, it would be



misleading to assume that externalising disorders are sim-
ply a reflection of dysfunctional social environments.
There is growing evidence to suggest that individual vari-
ation independently of social environment plays an im-
portant role in determining individual vulnerability to ex-
ternalising disorders. This evidence includes findings on
linkages between personality factors and externalising
disorders [17, 56, 111] and growing evidence of the con-
tribution of genetic factors from twin and adoption studies
[95, 98].

This review presents an overview of a series of issues re-
lated to and arising from research into the stability, conti-
nuity and change in externalising behaviours. These is-
sues include: (a) the assessment of stability and changein
disorder; (b) factors contributing to the stability of disor-
der; (c) the origins of change in disorder; and (d) the pre-
ventive and therapeutic implications of research into sta-
bility and change in disorder.

Assessment of stability and change in disorders

There have been two different ways in which variation in
externalising symptoms have been analysed. Firstly, in a
number of analyses, symptom variation has been repre-
sented as a dimensional variable in which the severity of
disturbance ranges from none to severe [23, 24, 82, 83,
99]. More recently, there has been an increasing number
of analyses that have used categorically scored measures
in which subjects are classified as cases or non-cases on
the basis of standardised diagnostic criteria[4, 10, 18, 31,
68, 78, 104]. The choice of method for measuring symp-
tom variation has implications for the way in which sta-
bility is assessed. In general, the assessment of across-
time stability of dimensionally scored variables has been
examined using linear models in which scores observed at
a given time are regressed on scores observed at earlier
times [46, 70, 79, 107]. From such linear modelsit is pos-
sible to derive a series of measures of across-time stabil-
ity of scores with the correlation coefficient being the
most commonly used measure of stability. However, the
correlation coefficient is not necessarily the best index of
stability as this measure is insensitive to general shiftsin
symptom levels occurring over time. In the case in which
symptom variation is scored as a dichotomous case/non-
case measure, linear regression models are not applicable
and alternative approaches are used to assess stability.
These include: (a) the computation of the relative risk of
disorder at some future time conditional on current diag-
nostic status; (b) statistical modelling using log-linear or
logistic-regression methods; and () the analysis of state-
to-state transition matrices [67, 86]. All of these methods
yield parameter estimates that describe the ways in which
diagnostic status may vary with the passage of time.
There have been many studies that have examined pat-
terns of stability in arange of measures of externalising be-
haviours and particularly conduct disorder and substance
use behaviours (for reviews of this evidence see [22, 51,
59, 60, 79]). Without exception these studies have pro-
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duced evidence of moderate to strong continuitiesin these
behaviours from the point of early to middle childhood
through adolescence and into adulthood. Frequently, al-
though not invariably, children and adolescents who ex-
hibit externalising problems continue to show these prob-
lems over the life course. For example, in areview of the
stability of conduct disorder throughout childhood, Loe-
ber [60] concluded that these behaviours were more en-
during than changeable, and that with the passage of time
the expression of conduct disorder becomes increasingly
variable while at the same time showing an increasing re-
sistance to change. There are, however, reasons for be-
lieving that studies that have examined patterns of change
and stability in observed diagnostic classifications or
scale measures may have led to an underestimation of the
true extent of stability in externalising behaviours.

An important issue in assessing measures of stability
concerns the issue of errors of measurement in the ob-
served variables. Typically, the assessment of stability in
externalising disorders has been conducted on the basis of
patterns of stability and change in observed variables.
However, analyses in which change and stability are as-
sessed using observed variables may confound two quite
different processes that lead to change in observed vari-
ables over time. Firstly, artefactual change in variables
may arise from errors of measurement in the observed
variables that lead to an apparent change of symptom lev-
els or diagnostic classifications over time. Secondly, true
or non-artefactual change in scores or diagnoses may oc-
cur because of processes that lead to genuine changes in
the individual’s symptom levels over time. In analyses
that examine stability and change using observed symp-
tom levels, artefactual change due to measurement errors
is confounded with true change and implicit in such
analyses is the assumption that the amount of artefactual
change arising from measurement error is sufficiently
small to be disregarded in the analysis.

Although the assessment of the extent of measurement
error in diagnostic classifications or symptom scales poses
complex problems, in recent years there has been a grow-
ing body of statistical theory based around latent variable
modelling methods that makes the assessment of the mag-
nitude and consequences of measurement errors possible
subject to (a) assessments provided by multiple inform-
ants or times of measurement, and (b) model-based as-
sumptions about the nature of error processes [2, 39, 40,
62, 63, 103]. The advantage of these approaches is that
they make it possible to embed the analysis of stability
and change into the context of a theory of measurement
error. This provides an at least preliminary basis for as-
sessing the likely impact of measurement errors on esti-
mates of stability and change.

Inthelast 5 yearsthere have been agrowing number of
analyses of stability and change that have used latent vari-
able methods to analyse stability and change in externalis-
ing behaviours. These analyses have been applied to both
dimensionally scored and categorically scored measures
[23, 25, 34, 35, 83, 110]. Firstly, a series of studies using
structural equation modelling methods has examined the
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stability of dimensionally scored measure of conduct
problems [23, 24, 83] and substance use behaviours [35]
taking into account errors of measurement and method ef-
fects in reporting. Invariably these studies have shown
that the stability of behaviour across time is far higher
when due alowance is made for measurement errors. For
example, Fergusson and Horwood [24] studied the stabil-
ity of dimensionally scored measures of conduct disorder
and attention-deficit behaviours in a birth cohort of New
Zealand children studied from 8 to 12 years. Thisanalysis
suggested that when due allowance was made for me-
asurement errors, measures of conduct disorder or atten-
tion deficits at the age of 8 years were correlated in there-
gion of 0.88 to 0.98 with these measures observed at the
age of 12 years. Very similar findings of the stability of
conduct problems after correction for measurement errors
were reported by Patterson [83] in a 4-year study of a
sample of American boys.

Findings for dimensionally scored variables have been
mirrored in analyses of categorical diagnostic variables us-
ing methods of latent Markov analysis [34, 110]. For ex-
ample, Zocalillo et al. [110] analysed the stability of anti-
socia behavioursin asample of British children studied to
the age of 26 years. They found that when due alowance
was made for measurement error and the heterotypical ex-
pression of conduct difficulties, there was evidence of very
strong continuity and stability between childhood adjust-
ment patterns and adjustment in adulthood. Somewhat
similar findings have been reported by Fergusson et al.
[34] in an analysis of the stability of categorically scored
conduct problems in a birth cohort of New Zealand chil-
dren. This analysis showed that when errors of measure-
ment were taken into account using latent Markov meth-
ods, there was strong continuity in conduct disorder during
middle childhood and early adolescence.

The findings of latent variable analyses of stability and
change in externalising lead to two major conclusions
about these processes. First, that measures of externalis-
ing behaviours are subject to substantial errors of mea-
surement that make them highly fallible accounts of be-
havioural variation. Second, when due allowance is made
for errors of measurement there is evidence of strong
across time continuity in behavioural tendencies.

Origins of behavioural continuity

Although al research to date is consistent with the view
that tendencies to externalising disorders and symptoms
are relatively stable over time and show clear continuities
from childhood into adulthood with these predispositions
being expressed in age-related ways, the reasons for such
stability are by no means clear or self-evident. Broadly
speaking, three general explanations of behavioural conti-
nuity in externalising disorders may be proposed:

1. The effects of pervasive risk factors on individual ad-
justment. It might be proposed that behavioural stability
arises from fixed attributes of the individual or his’her so-
cial environment that influence the individual’s social and

personal adjustment over the life course. There are at | east
three sets of factorsthat might play arolein sustaining be-
havioural continuities. Firstly, it may be suggested that
behavioura stability arises from underlying genetic fac-
tors or influences that may exert pervasive influences on
individual adjustment and behavioural predispositions
over the life course. The view that continuity in external-
ising disorders may be, at least in part, due to common ge-
netic influences is supported by a growing body of litera-
ture which has suggested the presence of moderate to
strong heritability of antisocial behaviours [41, 95, 98],
attention deficit disorders [6, 100] and substance use dis-
orders[41, 72, 87]. It might be expected that the effects of
genetic factors would be paralleled by some stability and
continuity in behavioural adjustment over the life course.
However, it is aso possible that genetic factors may lead
to behavioura changes as a result of genetic processes
that may switch on or off at different developmenta
stages [20, 55]. A closely related explanation is that sta-
bility in externalising disorders reflects more general tem-
peramental or personality factors that have as their corre-
lates or specific manifestations increased tendencies to
antisocial, impulsive or risk-taking behaviour. This view
is underwritten to some extent by findings of linkages be-
tween externalising disorders and a range of measures of
temperament and personality [17, 56, 111]. Findly, it
could be suggested that stability and continuity in behav-
iour reflects stability and continuity in the social, family
and related milieu to which the individual is exposed. Al-
though many individuals may face changesin their socia
and family circumstances over the life course, for many
the general social and family environment within which
they reside may remain relatively fixed and unchanging.
In turn, one might expect to find stability and continuity
in the individual’s social environment and milieu would
be reflected to some extent by stability and continuity in
individual behaviour.

2. Exposure to events or circumstances that may have irre-
versible consequences. A second explanation of behav-
ioural continuities is that these may arise from events or
circumstances that have irreversible or at least difficult-to-
reverse consequences for longer-term development. For
example, Bowlby’s [11] analysis of the role of parental at-
tachment and separation on later adjustment draws heavily
on the assumption that unsatisfactory experiences in early
childhood may lead to longer-term vulnerability to later ad-
justment difficulties. On a related note, theories of the
long-term sequelae of child abuse make similar assump-
tions about the role of traumatic life experiences in deter-
mining longer-term adjustment [13, 15, 37]. Additionally,
Loeber [59] has pointed out that there may be critical peri-
ods during childhood during which unsatisfactory experi-
ences maybe act as factors that determine longer-term vul-
nerabilities to adjustment problems. Although it is very un-
likely that continuities in externalising behaviour can be
explained to any great extent by exposures to traumatic life
experiences that determine longer-term adjustment, it is
possible that these experiences may make some contribu-
tion to behavioural continuity and stability [93].



3. Developmental progressions. Explanations that suggest
that the stability of externalising behaviours arises from
common risk factors or traumatic experiencesimply a sta-
tic model of development in which behavioural variation
is determined by relatively fixed or immutable character-
istics of the individual, his’/her socia environment and
childhood history. It is unlikely that such static accounts
will provide an adequate explanation of the complexities
of behavioural stability and change. Specifically, there is
increasing research to suggest that frequently, although
not invariably, the development of externalising behav-
iours follows a relatively stable and predictable sequence
[59]. Examination of the literature suggests that in broad
outline this developmental course involves the following
life processes and risk factors:

i. Firstly, it seems likely that the individual’s genetic
makeup and general social environment may act as broad
factors that determine the extent of individual vulnerabil-
ity to externalising disorders with those most vulnerable
to such disorders having both a genetic predisposition to
modes of adjustment that may lead to externalising be-
haviours and being exposed to social and family environ-
ments characterised by a range of risk factors known or
suspected to encourage externalising behaviour.

ii. Frequently individuals from high-risk backgrounds
show manifestations of tendencies to conduct difficulties
early in life with these difficulties often being evident
around the point of school entry (e.g. [22, 59, 60, 85]).

iii. The onset of early conduct difficulties is frequently
followed by continued difficulties at home and at school
that may be accompanied by school problems or educa-
tional underachievement (e.g. [22, 50]).

iv. Those showing early-onset conduct problems and dif-
ficulties then often go on to form affiliations with delin-
guent or substance-using peers with involvement in such
peer groups acting to sustain, reinforce and elaborate ten-
dencies to externalising behaviour (e.g. [22, 27, 35, 51]).

v. The behaviours established in adolescence are likely to
be followed by an increasingly elaborate pattern of antiso-
cial, risk-taking and related behavioursin adolescence and
young adulthood (e.g. [22, 59, 60]).

Although the life processes described above frequently
characterise those with severe and marked externalising
behaviours, several authors have pointed to the fact that
life-course processes leading to externalising behaviours
are likely to be heterogeneous and to vary with:

1. The age of onset of disorder with the risk factors asso-
ciated with late-onset disorders differing from those asso-
ciated with life-course-persistent disorders [73].

2. The nature of the disorder. Although there is consider-
able overlap and comorbidity between externalising disor-
ders, it is clear that these disorders do not share a com-
pletely common agetiology and, for example, there are sev-
eral important differences in the risk factors and life
processes leading to conduct disorders and substance use
disorders [22, 58]. Given these likely differences in aeti-
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ology, it follows that somewhat different factors and
processes will be involved in the stability of different
types of externalising disorders.

Sources of change in externalising behaviours

Although it is clear that externalising disorders show con-
siderable continuity and stability from childhood into
adulthood, behavioural change does occur with some chil-
dren having early-onset disorders showing remission of
these disorders, whereas others who are relatively prob-
lem free in childhood may show later onset [36, 73, 84].
Normally occurring changes in externalising behaviours
provide natural experiments that may lead to the identifi-
cation of the processes which may encourage change or
discontinuity in behaviour. In contrast to the large num-
bers of studies that have examined continuities and stabil-
ity in disorder, there has been less research into the factors
and processes that lead to behavioural change. Nonethe-
less, there have been several themes that have emerged from
research into the nature and origins of behavioural change.

Heterogeneity amongst those
with externalising symptoms or disorders

Whereas many studies have documented common risk
factors for externalising behaviours, there has been in-
creasing recognition that individuals with externalising
disorders are unlikely to be a single homogeneous group
experiencing a common set of risk factors and life
processes[73]. It ismore likely that those with externalis-
ing disorders are heterogeneous, and that there may be
different groups for which the agtiology and developmen-
tal trgjectory of disorders differ. Such heterogeneity
would, in turn, give the impression of changes and dis-
continuities in behaviour. A potentially important distinc-
tion that has been drawn by Moffitt [73] concerns the dif-
ference between individuals who show life-course-persist-
ent antisocial behaviours and those for whom the expres-
sion of these tendenciesis limited to adolescence. Moffitt
[73] suggests that variations in the course of externalising
behaviours reflect the presence of two groups for whom
the aetiology of antisocial behaviour differs. Specifically,
she attributes life-course-persistent behaviours to a series
of processes including neuropsychological vulnerabilities,
adverse parent-child interactions and becoming ensnared
by the consequences of antisocial behaviour which give
rise to a relatively stable and persistent pattern of antiso-
cia behaviour over the life course. On the other hand,
those who show adolescent limited behaviours are claimed
to lack the pathologies and vulnerabilities of the life-
course-persistent group and engage in antisocial behav-
iours largely as a result of imitation of socialy deviant
peers. It isrelatively easy to see how, by combining these
groups, an analysis may give rise to an impression of both
change and stability when, in fact, if data were disaggre-
gated by type of behaviour, analysis might show the pres-
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ence of a highly stable group of life-course-persistent in-
dividuals and a second group showing a changeable pattern
of adolescent limited behaviours. Although Moffitt's
analysis was applied to the analysis of juvenile crime, it is
easy to see the ways in which this theory may be applied
to account for patterns of stability and change in other
types of externalising behaviours.

Role of pre-existing risk in determining potential
for change

Moffitt's analysis suggests the need to identify the charac-
teristics of those individuals who are likely to exhibit be-
havioural change. Thistheme has been taken up in several
studies that have examined the factors that discriminate
between those who show behavioural change and those
who do not. In an analysis of patterns of stability and
change in antisocial behaviours in a cohort of American
children, Patterson [84] examined the factors that discrim-
inated between children showing early-onset and persist-
ent behaviours and those showing late onset. He found
that the late-onset group was characterised by having ex-
posure to risk factors for antisocial behaviours that were
intermediate between those of non-offenders and early-
onset offenders. In asimilar analysis Fergusson et al. [36]
have examined patterns of change in conduct disordersin
a New Zealand birth cohort. This analysis examined two
types of change: (a) those individuals who showed an
early onset and later remission of conduct disorder; and
(b) those subjects who showed late-onset disorders and
contrasted children showing behavioural change with
those who were not conduct disordered or those who were
persistently conduct disordered. The analysis showed that
those with changing behaviours (early onset/later remis-
sion or late onset) tended to come from moderate-risk
backgrounds which were intermediate to the backgrounds
of those without conduct disorder and those with persis-
tent conduct disorder. What appeared to distinguish the
late-onset group from the early-onset later-remission
group was that the late-onset group tended to have high
rates of affiliations with delinquent peers.

While these findings require replication and extension,
they suggest that the potential for behavioural change is
likely to be greatest amongst those from moderate-risk
backgrounds, and that depending on circumstances these
children may show patterns of behavioural discontinuity
that include early-onset then later-remission or late-onset
behaviours. The finding that children from moderate-risk
backgrounds tend to show the greatest behavioural change
and malleability clearly suggests the worth of treatment
and prevention programs focusing their efforts on this

group.
Analysis of turning points
As noted previously, one source of stability in externalis-

ing behaviours is likely to involve stable or self-perpetu-
ating social and environmental processes that may en-

courage and sustain behavioural stability. The corollary to
this conclusion is that behavioural change is likely to oc-
cur in response to marked and dramatic shiftsin social en-
vironment that have the potential to change behavioural
directions. Pickles and Rutter [86] point out that these
turning-point experiences may be of two types. Firstly,
there are those events which may close down or open up
life opportunities (e.g. leaving school or entering univer-
sity). Secondly, there are those events which involve rad-
ical and lasting change in the individua’s socia circum-
stances (e.g. marriage or divorce). Clearly, both types of
experiences are linked by the fact that they will lead to
changes and redefinition of the individual’s social envi-
ronment, and with this change there is the potentia for a
corresponding change, for better or worse, in behavioural
adjustment. For example, Pickles and Rutter [86] among
others have shown that marriage or the formation of part-
nership relationships acts as aturning point in criminal ca-
reers with marriage to a non-deviant spouse leading to a
reduction in offending, whereas marriage to a deviant
partner has the opposite effect. Although there has been
increasing recognition of the role of turning-point events
as determinants of behavioural change, the definition,
identification and analysis of turning points poses com-
plex conceptual and methodological problems [86].

Recognition of heterogeneity in the nature
and aetiology of externalising disorders

Although it has been customary to group externalising
disorders together owing to the frequent comorbidity of
these disorders, it is likely that there is a swarm of symp-
tom patterns reflecting the presence of different but corre-
lated disorders or behavioural domains [33, 49, 61, 88,
106]. An important issue in understanding behavioura
change is clearly that of identifying the relevant behav-
ioural domains and their differing aetiologies. It is already
clear that there is considerable heterogeneity and variation
in externalising behaviours, and this suggests the need for
refined measurement and diagnostic classifications to ad-
equately represent this heterogeneity. In addition, it is
likely that the risk factors and life-course processes that
lead to stability and change in disorders may vary from
condition to condition. For example, there is growing re-
search to suggest that the long-term consequences of early
conduct and attention deficit disorders in isolation are dif-
ferent. Anincreasing number of studies suggest three gen-
eralisations about linkages between these disorders and
later outcomes:

1. Attention deficit behaviours in the absence of conduct
disorders are associated with longer-term academic fail-
ure and underachievement [5, 7, 25, 30, 42, 71]. However,
attention deficit disorders in the absence of conduct disor-
ders are not associated with longer-term antisocial or sub-
stance use behaviours [25, 30, 57, 65].

2. Conduct disordersin the absence of attention deficit be-
haviours are associated with increased risks of later anti-



social and substance use behaviours [58, 60, 85]. How-
ever, conduct disorders in the absence of attention deficit
disorders are not associated with increased risks of acade-
mic failure or underachievement [25, 30, 57, 65].

3. Children with comorbid conduct and attention deficit
disorders are at increased risks of academic failure, anti-
social behaviours and substance use [7].

These different developmental trgjectories for different
disorders and combinations of disorders clearly hint at
different aetiological and other processes associated with
conduct disorder or attention deficit disorders. More gen-
erally, all of the above considerations suggest the need for
both measurement and aetiological theories that disaggre-
gate externalising disorder and examine the ways in
which different risk factors and life-history processes are
associated with different symptom patterns.

Implications of research into stability
and change for the prevention, treatment
and management of externalising disorders

The themes and issues that have emerged from the analy-
sis of stability and change in externalising disorders have
several implications for the prevention, treatment and
management of these disorders. These include:

1. The need for diagnostic verification and validation.
Studies of stability and change that have incorporated cor-
rections for measurement errors suggest that large amounts
of apparent change in behaviour over time may reflect the
presence of errorsin the classification or measurement of
behaviours. These issues of measurement accuracy are
likely to emerge in a clinical context and be reflected in
diagnostic errors including both false positives and false
negatives. Although there is no sure means by which all
diagnostic error can be eliminated, research evidence sug-
gests that the accuracy of diagnosis can be markedly in-
creased by using multiple diagnostic assessments. These
assessments may be obtained by: (a) collecting reports of
behaviours from different sources and informants; (b) the
use of multiple clinician assessments; or (c) by repeated
assessments of the same subject using the same method to
determine the consistency and repeatability of diagnoses.
Achenbach [1] has provided an account of the ways in
which such multi-axial data may be combined to reach di-
agnostic decisions and classifications.

2. The need for early detection and intervention. Research
is unanimous in the finding that children who show early-
onset conduct problems and difficulties are at risk of con-
tinued difficulties over their life course. In addition, with
the passage of time externalising behaviours tend to be-
come increasingly elaborate and increasingly resistant to
change. The clear implication of these findings is that de-
tection of children with early-onset conduct difficulties and
the early treatment of these problems is likely to offer one
of the most effective strategies for reducing the number of
young people who show a life-course pattern of antisocia
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behaviours and adjustment difficulties [22, 53, 60, 77,
109].

3. The need for multi-compartment intervention pro-
grammes and therapies. It has aso become evident from
research into the development of externalising behaviours
in childhood that the aetiology of these conditions is
likely to be strongly multi-causal and to be shaped by
multiple influences that include genetic factors, socia
conditions, family and childhood circumstances, the school
environment and peer influences. The major implication
of the strong multi-causality of externalising behavioursis
that it will be necessary for prevention, management and
therapy to reflect the complexities of the origins of exter-
nalising behaviours. Thisis likely to be best achieved by
the development of multi-compartment programmes that
combine elements of family support [109], individual
treatment and therapy [53, 54, 102], school-based initia-
tives [43] and peer-based initiatives [8, 9, 101] that may
act in concert to minimise opportunities for the develop-
ment and reinforcement of externalising behaviours.

4. The need to recognise the heterogeneity of externalising
behaviours. It is clear that whereas externalising behav-
iours are frequently correlated and comorbid, there is
nonetheless considerable heterogeneity in the expression
and no doubt the causation of these behaviours. For ex-
ample, the evidence suggests that the long-term risks
faced by children with attention deficit problems in the
absence of conduct disorder are very different from the
long-term risks faced by children with conduct disorder in
the absence of attention deficit disorders. For the first
group the major risks involve longer-term educational
failure and academic underachievement, whereas for the
second group the mgjor risks involve continued antisocial
and substance abuse behaviours [25, 30, 57, 65]. Simi-
larly, children who show early-onset conduct problems
are likely to have a different pattern of antisocial behav-
iour and prognosis than those who develop later-onset
problems [36, 60, 73, 84]. For these reasons it becomes
important for clinical practice to develop refined typolo-
gies and accounts of different patterns of externalising be-
haviours and to develop methods suitable for the treat-
ment of different patterns and mixes of externalising
symptoms.

5. The need to include moderate risk children in preven-
tion, intervention and therapy. To a large extent, attempts
at prevention and therapy have confined their attention to
the problems posed by arelatively small minority of chil-
dren who show externalising behaviours and who meet
standardised diagnostic criteria for one or more external-
ising disorders. However, research into this area has sug-
gested that, in general, externalising behaviours emerge as
dimensional variablesin which the severity of disturbance
varies from none to severe, and that there is no clear-cut
demarcation between those who are “cases’ and non-
cases. Furthermore, this evidence has also suggested the
presence of continuous dose/response relationships be-
tween the extent of externalising behaviours and outcome
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risks. All of this evidence points to the conclusion that it
may be important to extend therapeutic and prevention at-
tempts to include children who show moderate but sub-
clinical tendencies to externalising problems. There is
also evidence to suggest that extending preventive and
therapeutic efforts to deal with sub-clinical externalising
may be beneficial since the findings suggest that the be-
haviours of moderate-risk children are more amenable to
change for both good or ill [36, 84].

In conclusion, the themes that have emerged from epi-
demiological research into patterns of stability and change
in externalising behaviours suggest, in broad outline, the
features of prevention and therapeutic programmes that
are likely to be successful in reducing and managing ex-
ternalising behavioursin children. In general, these themes
reinforce and underwrite major issues and themes that
have emerged in the clinical literature including: (a) the
need for reliable and valid diagnosis; (b) the need for
early detection and treatment; (c) the need for a multi-
compartmental and multi-disciplinary approach to ad-
dressing externalising disorders; (d) the need to recognise
heterogeneity in both the expression and causation of ex-
ternalising disorders; and (€) the need for prevention and
therapy to consider the needs of children with significant
but sub-clinical levels of externalising behaviours.

Conclusion

The analysis of patterns of behavioural stability and
change in externalising disorders is important for at least
two reasons. Firstly, this analysis provides a natural-his-
tory account of the processes by which disorders develop,
show progression and change over the life course. This
account provides a theoretical underpinning to the scien-
tific and clinical understanding of the diagnosis and prog-
nosis of these disorders. Secondly, evidence from studies
of change in externalising disorders may suggest policies,
interventions and treatment methods to address or reduce
risks of externalising disorders. Although there has been
considerable research into behavioural stability, the pre-
sent review highlights the need for further research in this
area. Important issues that regquire attention include:

1. Behavioural genetic studies to examine the extent to
which genetic factors may both determine behavioura sta-
bility and influence susceptibility to behavioura change.
To date, most research into stability and change has drawn
implicitly from an environmentalist model that has as-
sumed that the origins of behavioural stability and change
lie within the social environment. This view, however, is
coming under increasing challenge from behavioura ge-
netic studies which suggest the presence of moderate to
large heritability of various externalising disorders. In
turn, this evidence demands the use of genetically sensi-
tive designs that are capable of examining the interplay
between genes and environment in determining both be-
havioural stability and individual capacities for behaviour
change [45, 55, 75, 94, 95].

2. Further examination of the heterogeneity of externalis-
ing disorders. Although over the last decade there has
been increasing refinement and analysis of the diagnostic
vocabulary used to define externalising disorders, issues
and debates remain about the number of behavioura do-
mains needed to represent variability in externalising dis-
orders [33, 49, 61, 88, 106]. In addition, there is a clear
need for further analysis of the developmental progres-
sions that lead to different outcomes and the extent of
similarity, difference and overlap of these progressions.

3. Measurement issues. As noted previously, errors of
measurement in symptom scales and diagnostic classifica-
tions may have a profound effect on estimates of behav-
ioural stability, and there is growing evidence from latent
variable modelling methods to suggest that much apparent
change and instability in externalising disorders may re-
flect measurement error, rather than genuine behavioural
changes. These considerations clearly suggest the need to
link research into stability and change with a theory of
measurement error and the devel opment of methodol ogies
for adjusting stability estimates for these errors. A related
issue concerns the metric most suited for describing be-
havioural variation. While it is becoming increasingly
common for analyses to examine the stability of dichoto-
mously scored diagnostic classifications, there are sugges-
tions that the use of these classifications may lose infor-
mation and result in reduced analytic precision [26]. Asin
nearly all areas of developmental psychopathology, clear
resolution of the “scales vs categories’ debate is central
to analytic progress.

4. Experimental research. Most of the knowledge about
patterns of behavioura stability and change has been
gained in the context of passive longitudinal designs that
have examined symptom distributions studied at two or
more times. Although the longitudinal design has many
advantages over adternative designs [91], there are
nonetheless limitations in the extent to which these de-
signs can test causal hypotheses [21]. For thisreason it is
important that causal hypotheses concerning the origins of
behavioural change are tested, wherever possible, by
planned experiments that examine the extent to which
various interventions may lead to behavioural change.

There has been along history of research into the stability
of externalising disorders that dates back to Robbins [89]
pioneering research in this area. This research clearly
documented the considerable stability that exists in ten-
dencies to externalising behaviours from early childhood
into adulthood, and recent research that has incorporated
corrections for measurement error has established that this
stability may be even greater than previously believed. In
contrast, there has been less research into the factors that
encourage behavioural change, but recent research is be-
ginning to suggest some of the factors and processes that
account for apparent changes in behaviour. The future is
likely to involve a combination of research based on ge-
neticaly sensitive designs, in-depth longitudinal studies
of developmental progressions and planned experiments



designed to clarify the origins of behavioura stability and
change, and, perhaps more importantly, to develop and
test approaches to treating, managing and reducing risks
of externalising disorders.

References

1. Achenbach TM (1995) Epidemiological applications of multi-
axial empirically based assessment and taxonomy. In: Ver-
hulst FC, Koot HM (eds) The epidemiology of child and ado-
lescent psychopathology. Oxford University Press, Oxford, pp
22-41

2.Alwin DF, Jackson DJ (1980) Measurement models for re-
sponse errors in surveys: issues and applications. In:
Schuessler KF (ed) Sociological methodology. Jossey-Bass,
San Francisco, pp 68-119

3.Amato PR, Keith B (1991) Parental divorce and well-being of
children: a meta-analysis. Psychol Bull 110: 2646

4. Anderson JC, Williams S, McGee R, Silva P (1987) DSM-I111
disordersin preadol escent children: prevalencein alarge sam-
ple from the general population. Arch Gen Psychiatry 44:
69-76

5.Barkley RA, Fischer M, Edelbrock CS, Smallish L (1990)
The adolescent outcome of hyperactive children diagnosed by
research criteria. I. An 8-year prospective follow-up study.
JAm Acad Child Adolesc Psychiatry 29:546-557

6. Biederman J, Faraone SV, Keenan K, Benjamin J, Krichfer B
et al. (1992) Further evidence for family genetic risk factorsin
attention deficit hyperactivity disorder. Arch Gen Psychiatry
49:728-738

7.Biederman J, Faraone S, Milberger S, Guite J, Mick E, Chen
L, Mennin D, Marrs A, Ouellette C, Moore P, Spencer T, Nor-
man D, Wilens T, Kraus I, Perrin J (1996) A prospective 4-
year follow-up study of attention-deficit hyperactivity and re-
lated disorders. Arch Gen Psychiatry 53:437-446

8.Bierman KL, Furnam W (1984) The effects of social skills
training and peer involvement on the social adjustment of
preadolescents. Child Dev 57:151-162

9.Bierman KL, Millar CL, Stabb SD (1987) Improving the so-
cial behavior and peer acceptance of rejected boys: effects of
social skillstraining with instructions and prohibitions. J Con-
sult Clin Psychol 55:194-200

10.Bird HR, Canino G, Rubio-Stipec M, Gould MS, Ribera J,
Sesman M, Woodbury M, Heurtas-Goldman S, Pagan A,
Sanchez-Lacay A, Moscoso M (1988) Estimates of the preva-
lence of childhood maladjustment in a community survey in
Puerto Rico: the use of combined measures. Arch Gen Psy-
chiatry 45:1120-1126

11.Bowlby J (1969) Attachment and loss. Basic Books, New
York

12.Brook JS, Cohen P (1992) A developmental perspective on
drug use and delinquency. In: McCord J (ed) Advances in
criminological theory, vol 3. Transaction, New Brunswick, pp
231-251

13.Browne A, Finkelhor D (1986) Impact of child sexual abuse:
areview of the research. Psychol Bull 99: 6677

14.Bucholz KB (1990) A review of correlates of alcohol use and
alcohol problems in adolescence. In: Galanter M (ed) Recent
developments in alcoholism, vol 8. Combined acohol and
other drug dependence. Plenum Press, New Y ork

15.Cahill C, Llewelyn SP, Pearson C (1991) Long-term effects of
sexual abuse which occurred in childhood: areview. Br JClin
Psychol 30:117-130

16.Caron C, Rutter M (1991) Comorbidity in child psycho-
pathology: concepts, issues and research strategies. J Child
Psychol Psychiatry 32:1063-1080

17.Cloninger CR, Sigvardsson S, Bohman M (1988) Childhood
personality predicts acohol abuse in young adults. Alco-
holism 12:494-505

11

18.Costello EJ, Costello AJ, Edelbrock CS, Burns BJ, Dulcan
MJ, Brent D, Janiszewski S (1988) DSM-III disorders in pe-
diatric primary care: prevalence and risk factors. Arch Gen
Psychiatry 45:1107-1116

19.Downey G, Coyne JC (1990) Children of depressed parents:
an integrative review. Psychol Bull 108:50-76

20.Eaves LJ, Long J, Heath AC (1986) A theory of developmen-
tal change in quantitative phenotypes applied to cognitive de-
velopment. Behav Genet 16: 143-162

21.Farrell AD (1994) Structural equation modeling with longitu-
dinal data: strategies for examining group differences and rec-
iprocal relationships. J Consult Clin Psychol 62:477-487

22.Farrington DP, Loeber R, Elliot DS et al. (1990) Advancing
knowledge about the onset of delinquency and crime. In: La-
hey BB, Kazdin AE (eds) Advancesin clinical child psychol-
ogy, vol 13. Plenum Press, New Y ork, pp 383442

23.Fergusson DM, Horwood LJ (1989) Estimation of method
and trait variance in ratings of conduct disorder. J Child Psy-
chol Psychiatry 30:365-378

24.Fergusson DM, Horwood LJ (1993) The structure, stability
and correlations of the trait components of conduct disorder,
attention deficit and anxiety/withdrawal reports. J Child Psy-
chol Psychiatry 34:749-766

25. Fergusson DM, Horwood LJ (1995a) Early disruptive behav-
ior, 1Q and later school achievement and delinquent behavior.
J Abnorm Child Psychol 23:183-199

26. Fergusson DM, Horwood LJ (1995b) The predictive validity
of categorically and dimensionally scored measures of disrup-
tive childhood behaviors. J Am Acad Child Adolesc Psychia-
try 34:477-485

27.Fergusson DM, Horwood LJ (1996) The role of adolescent
peer affiliations in the continuity between childhood behav-
ioral adjustment and juvenile offending. J Abnorm Child Psy-
chol 24:205-221

28.Fergusson DM, Horwood LJ, Lawton JM (1990) Vulnerabil -
ity to childhood problems and family social background.
J Child Psychol Psychiatry 3:1145-1160

29.Fergusson DM, Horwood LJ, Lynskey MT (1992) Family
change, parental discord and early offending. J Child Psychol
Psychiatry 33:1059-1075

30. Fergusson DM, Horwood LJ, Lynskey MT (1993) The effects
of conduct disorder and attention deficit in middle childhood
on offending and scholastic ability at age 13. J Child Psychol
Psychiatry 34:899-916

31. Fergusson DM, Horwood LJ, Lynskey MT (1993) Prevalence
and comorbidityy of DSM-I11-R diagnoses in a birth cohort of
15 year olds. J Am Acad Child Adolesc Psychiatry 32:
1127-1134

32.Fergusson DM, Horwood LJ, Lynskey MT (1994) Parental
separation, adolescent psychopathology and problem behav-
iors. JAm Acad Child Adolesc Psychiatry 33:1122-1131

33.Fergusson DM, Horwood LJ, Lynskey MT (1994) Structure
of DSM-III-R criteria for disruptive childhood behaviors:
confirmatory factor models. J Am Acad Child Adolesc Psy-
chiatry 33:1145-1155

34. Fergusson DM, Horwood LJ, Lynskey MT (1995) The stabil-
ity of disruptive childhood behaviors. J Abnorm Child Psy-
chol 23:379-396

35. Fergusson DM, Lynskey MT, Horwood LJ (1995) Therole of
peer affiliations, social, family and individual factorsin conti-
nuities in cigarette smoking between childhood and adoles-
cence. Addiction 90: 647-659

36. Fergusson DM, Lynskey MT, Horwood LJ (1996) Factors as-
sociated with continuity and changes in disruptive behavior
patterns between childhood and adolescence. J Abnorm Child
Psychol 24:533-553

37.Finkelhor D (1990) Early and long-term effects of child sex-
ual abuse: an update. Prof Psychol 21:325-330

38.Gardner FEM (1994) The quality of joint activity between
mothers and their children with behaviour problems. J Child
Psychol Psychiatry 35:935-948



12

39. Goodman LR (1974 4d) The analysis of systems of qualitative
variables when some variables are unobservable. Part I. A
modified latent structure approach. Am J Sociol 7:1179-1259

40.Goodman LR (1974b) Exploratory latent structure analysis
using both identifiable and unidentifiable models. Biometrika
6:215-231

41.Grove WM, Eckert ED, Heston L, Bouchard JT Jr, Segal N,
Lykken DT (1990) Heritability of substance abuse and antiso-
cia behavior: astudy of monozygotic twins reared apart. Biol
Psychiatry 27:1293-1304

42.Halikas JA, Méeller J, Moroe C, Lyttle MD (1990) Predicting
substance abuse in juvenile offenders: attention deficit disor-
der versus aggressivity. Child Psychiatry Hum Dev 21:49-
55

43.Hawkins JD, Lishner D (1987) Schooling and delinquency.
In: Johnson EH (ed) Handbook on delinquency and crime pre-
vention. Greenwood, Westport, Conn., pp 179-221

44, Hawkins JW, Catalano RF, Miller JY (1992) Risk and protec-
tive factors for alcohol and other drug problems in adoles-
cence and early adulthood: implications for substance abuse
prevention. Psychol Bull 112:64-105

45.Heath AC, Neale MC, Hewitt JK, Eaves LJ, Fulker DW
(1989) Testing structural equation models for twin data using
LISREL. Behav Genet 19:9-35

46.Heise DR (1969) Separating reliability and stability in test-
retest correlations. Am Sociol Rev 34:93-101

47.Henker B, Whalen CK (1989) Hyperactivity and attention
deficits. Am Psychol 44:216-223

48. Hetherington EM (1989) Coping with family transitions: win-
ners, losers and survivors. Child Dev 60:1-14

49.Hinshaw SP (1987) On the distinction between attentional
deficits/hyperactivity and conduct problems/aggression in
child psychopathology. Psychol Bull 101:443-463

50.Hinshaw SP (1992) Academic underachievement, attention
deficits and aggression: comorbidity and implications for pre-
vention. J Consult Clin Psychol 60:893-903

51.Kandel DB (1980) Drug and drinking behavior among youth.
Annu Rev Sociol 6:235-285

52.Kasen S, Johnson J, Cohen P (1990) The impact of school
emotional climate on student psychopathology. J Abnorm
Child Psychol 18:165-177

53.Kazdin AE (1987) Treatment of antisocial behavior in chil-
dren: current status and future directions. Psychol Bull 102:
187-203

54.Kazdin AE (1993) Adolescent mental health: prevention and
treatment programs. Am Psychol 48:127-141

55.Kendler KS (1993) Twin studies of psychiatric illness: current
status and future directions. Arch Gen Psychiatry 50: 905-915

56. Krueger RF, Schmutte PS, Caspi A, Moffitt TE, Campbell K,
Silva P (1994) Personality traits are linked to crime among
men and women: evidence from abirth cohort. J Abnorm Psy-
chol 103:328-338

57.Lilienfeld SO, Waldman ID (1990) The relation between
childhood attention-deficit hyperactivity disorder and adult
antisocial behavior re-examined: the problem of heterogene-
ity. Clin Psychol Rev 10:699-725

58.Loeber R (1988) Natural histories of conduct problems, delin-
quency and associated substance use. In: Lahey BB, Kazdin
AE (eds) Advances in clinica child psychology, vol 11.
Plenum Press, New York, pp 73-124

59. Loeber R (1990) Development and risk factors of juvenile an-
tisocial behavior and delinquency. Clin Psychol Rev 10:1-41

60.Loeber R (1991) Antisocial behavior: more enduring than
changeable? J Am Acad Child Adolesc Psychiatry 30:383—
397

61.Loeber R, Lahey BB, Thomas C (1991) The diagnostic co-
nundrum of oppositional defiant disorder and conduct disor-
der. J Abnorm Psychol 100: 379-390

62.Long JS (1983a) Confirmatory factor analysis. Sage, Beverly
Hills

63.Long JS (1983b) Covariance structure models: an introduc-
tion to LISREL. Sage, Beverly Hills

64.Long N, Forehand R (1987) The effects of parental divorce
and parental conflict on children: an overview. J Dev Behav
Pediatr 8: 292296

65.Lynskey MT, Fergusson DM (1995) Childhood conduct prob-
lems, attention deficit behaviors and adolescent alcohol, to-
bacco and illicit drug use. J Abnorm Child Psychol 23:281—
302

66.Lynskey MT, Fergusson DM, Horwood LJ (1994) The effect
of parental alcohol problems on rates of adolescent psychi-
atric disorders. Addiction 89:1277-1286

67.McGee R, Fechan M, Williams S, Anderson J (1992) DSM-
111 disorders from age 11 to age 15 years. J Am Acad Child
Adolesc Psychiatry 31:50-59

68.McGee R, Feechan M, Williams S, Partridge F, Silva PA,
Kelly J (1990) DSM-II1 disordersin alarge sample of adoles-
cents. JAm Acad Child Adolesc Psychiatry 29:611-619

69.McGee R, Share DL, Moffitt TE, et al. (1988) Reading dis-
ability, behaviour problems and juvenile delinquency. In:
Saklofske DH, Eysenck SGB (eds) Individual differences in
children and adolescents: international perspectives. Hodder
and Stoughton, London, pp 158-172

70.Magnusson D, Bergman LR (1988) Individual and variable
based approaches to longitudinal research on early risk fac-
tors. In: Rutter M (ed) Studies of psychosocial risk: the power
of longitudinal data. Cambridge University Press, Cambridge,
pp 45-61

71.Manuzza S, Klein RG, Bonagura N, Malloy P, Giampino TL,
Addalli KA (1991) Hyperactive boys almost grown up. V.
Replication of psychiatric status. Arch Gen Psychiatry 48:
77-83

72.Merikangas KR (1990) The genetic epidemiology of alco-
holism. Pschol Med 20: 1122

73.Moffitt TE (1993) Adolescence-limited and life-course persist-
ent antisocial behavior: a developmental taxonomy. Psychol
Rev 100:674-701

74.Munoz-Millan RJ, Casteel CR (1989) Attention-deficit hyper-
activity disorder: recent literature. Hosp Community Psychia-
try 40:699-707

75.Neale MC, Cardon LR (1989) Methodology for genetic stud-
ies of twins and families. Kluwer, Dordrecht

76.Newcomb MD, Bentler PM (1989) Substance use and abuse
among children and teenagers. Am Psychol 44:242-248

77.0fford DR, Bennett KJ (1994) Conduct disorder: long-term
outcomes and intervention effectiveness. J Am Acad Child
Adolesc Psychiatry 33:1069-1078

78.0Offord DR, Boyle MH, Szatmari P, Rae-Grant NI, Links PS,
Cadman DT, Byles JA, Crawford JW, Munroe Blum H, Byrne
C, Thomas H, Woodward C (1987) Ontario Child Health
Study: six-month prevalence of disorder and rates of service
utilisation. Arch Gen Psychiatry 44:832—836

79.0lweus D (1979) Stability of aggressive reaction patterns in
males: areview. Psychol Bull 86: 852-857

80. Parker G, Tupling H, Brown LB (1979) A parental bonding
instrument. Br JMed Psychol 52:1-10

81. Patterson GR (1982) Coercive family process. Castalia, Eu-
gene, Oregon

82. Patterson GR (1986) Performance models for antisocial boys.
Am Psychol 41:432-444

83. Patterson GR (1993) Orderly change in a stable world: the an-
tisocial trait as chimera. J Consult Clin Psychol 61:911-919

84. Patterson GR (1994) Differentiating early from late onset
delinquency. Paper presented at the American Society of
Criminology Conference, Miami

85. Patterson GR, DeBaryshe BD, Ramsey E (1989) A develop-
mental perspective on antisocial behavior. Am Psychol 44:
329-335

86.Pickles A, Rutter M (1991) Statistical and conceptual models
of “turning points’ in developmental processes. In: Magnus-
son D, Bergman LR, Rudinger G, Torestad B (eds) Problems
and methods in longitudinal research: stability and change.
Cambridge University Press, Cambridge, pp 133-165



87.Pomerleau OF (1995) Individual differences in sensitivity to
nicotine: implications for genetic research on nicotine depend-
ence. Behav Genet 25: 161-177

88.Rey JM (1993) Oppositional defiant disorder. Am J Psychia-
try 150:1769-1778

89. Robbins LN (1966) Deviant children grown up. Williams and
Wilkins, Baltimore

90. Rutter M (1983) School effects on pupil progress: research
findings and policy implications. Child Dev 54:1-29

91.Rutter M (1988) Longitudinal data in the study of causa
processes. some uses and some pitfals. In: Rutter M (ed)
Studies of psychosocial risk: the power of longitudinal data.
Cambridge University Press, Cambridge, pp 1-28

92. Rutter M (1989) Psychiatric disorder in parents as a risk fac-
tor for children. In: Shaffer D, Phillips |, Enzer NB (eds)
0O.S.A.P Prevention Monograph 2: prevention of mental dis-
orders, alcohol and other drug use in children and adol escents.
U.S. Department of Health and Human Services, Rockville,
Maryland, pp 157-189

93.Rutter M (1994) An update on “maternal deprivation”. In:
Joyce PR, Mulder RT, Oakley-Browne MA, Sellman JD,
Watkins WGA (eds) Development, personality and psycho-
pathology. Christchurch School of Medicine, Christchurch,
pp 7-14

94. Rutter M, Bolton P, Harrington R, Le Couteur A, Macdonald
H, Simonoff E (1990a) Genetic factors in child psychiatric
disorders. I. A review of research strategies. J Child Psychol
Psychiatry 31:3-38

95. Rutter M, Macdonald H, Le Couteur A, Harrington R, Bolton
P, Bailey A (1990b) Genetic factors in child psychiatric dis-
orders. 1. Empirical findings. J Child Psychol Psychiatry 31:
3-38

96. Rutter M, Madge N (1976) Cycles of disadvantage: a review
of research. Heinemann, London

97. Rutter M, Maughan B, Mortimore P et al. (1979) Fifteen thou-
sand hours: secondary schools and their effects on children.
Harvard University Press, Cambridge, Mass.

98. Simonoff E, Pickles A, Hewitt J, Silberg J, Rutter M, Loeber
R, Meyer J, Neale M, Eaves L (1995) Multiple raters of dis-
ruptive child behavior: using a genetic strategy to examine
shared views and bias. Behav Genet 25: 311-326

13

99. Stacy AW, Widaman KF, Hays R, DiMatteo MR (1985) Va
lidity of self-reports of alcohol and other drug use: a multi-
trait-multimethod assessment. J Pers Soc Psychol 49:219-232

100. Thapar A, Hervas A, McGuffin P (1995) Childhood hyperac-
tivity scores are highly heritable and show sibling competition
effects: twin study evidence. Behav Genet 25:537-544

101. Tobler NS (1986) Meta-analysis of 143 adolescent drug pre-
vention programs. quantitative outcome results of program
participants compared to a control or comparison group.
J Drug Issues 16:537-567

102. Tuma JM (1989) Mental health services for children: the state
of the art. Am Psychol 44:188-199

103.Van de Pol R, Langeheine R (1990) Mixed Markov latent
class models. In: Clogg CC (ed) Sociological methodology.
Blackwell, Oxford, pp 213-247

104.Velez CM, Johnson J, Cohen P (1989) A longitudinal analysis
of selected risk factors for childhood psychopathology. J Am
Acad Child Adolesc Psychiatry 28: 861-864

105.Wallerstein JS (1991) The long-term effects of divorce on
children: areview. J Am Acad Child Adolesc Psychiatry 30:
349-360

106.Werry JS, Reeves JC, Elkind GS (1987) Attention deficit,
conduct, oppositional and anxiety disorders in children. |. A
review of research on differentiating characteristics. J Am
Acad Child Adolesc Psychiatry 26:133-143

107.Wheaton B, Muthen B, Alwin D, Summers D (1977) Assess-
ing reliability and stability in panel models. In: Heise D (ed)
Sociologica methodology. Jossey-Bass, San Francisco, pp
84-136

108.White HR, Pandina RJ, LaGrange RL (1987) Longitudinal
predictors of serious substance use and delinquency. Crimi-
nology 25:715-740

109. Yoshikawa H (1994) Intervention as cumulative prevention:
effects of early family support and education on chronic delin-
quency and itsrisks. Psychol Bull 115:28-54

110. Zocalillo M, Pickles A, Quinton D, Rutter M (1992) The out-
come of childhood conduct disorder: implications for defining
adult personality disorder and conduct disorder. Psychol Med
22:971-986

111. Zuckerman M (1979) Sensation seeking: beyond the optimal
level of arousal. Erlbaum, Hillsdale, New Jersey



