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Abstract
A person-oriented approach was adopted to examine joint developmental trajectories of physical and indirect
aggression. Participants were 1183 children aged 2 years at the initial assessment and followed over 6 years. Most
children followed either low or declining trajectories of physical aggression ~PA!, but 14.6% followed high stable
trajectories. Approximately two-thirds of participants followed low indirect aggression ~IA! trajectories ~67.9%!,
and one-third ~32.1%! followed high rising trajectories. The results combining both PA and IA group memberships
indicate that most children ~62.1%! exhibit desisting levels of PA and low levels of IA. A significant proportion
followed a trajectory of moderately desisting PA and rising IA ~14.2%!, and 13.5% followed high level trajectories
of both forms of aggression. Virtually no children were high on one type and low on the other. Multinomial
regressions analyses were used to predict joint trajectory group membership from selected child and family
variables measured at 2 years. Young motherhood and low income predicted membership in the high PA-high IA
trajectory, but only hostile parenting remained significant after family processes variables were entered in the
model. Being a boy, young motherhood, and hostile parenting were generally associated with higher levels of PA.
Girls were more likely than boys to follow a trajectory of desisting PA and rising IA. The results suggest that some
children, mostly girls, reduce their use of PA and tend to increase their use of IA, and that highly physically
aggressive children also tend to be highly indirectly aggressive. Early family risk characteristics and hostile
parenting interfere with the socialization of aggression.

High levels of physical and indirect forms of
aggression are associated with psychosocial
maladjustment among both perpetrators and
victims ~Crick, Casas, & Mosher, 1997; Crick
& Nelson, 2002; Krug, Dahlberg, Mercy, Zwi,

& Lozano, 2002!. Yet, the use of aggression is
common during childhood. A better under-
standing of the developmental patterns that
represent normative versus atypical levels of
aggression, and a better understanding of the
predictors of atypical development is neces-
sary for identifying the children at risk of
future maladjustment, and is essential for de-
signing appropriate prevention and interven-
tion programs.

Several longitudinal studies have exam-
ined the development of children’s use of phys-
ical aggression ~PA; Broidy et al., 2003; Côté,
Vaillancourt, LeBlanc, Nagin, & Tremblay,
2006; Tremblay et al., 2004!, whereas
children’s use of indirect aggression ~IA! was
studied mainly with cross-sectional studies
~Björkqvist, Lagerspetz, & Kaukiainen, 1992;
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Björkqvist, Österman, & Kaukiainen, 1992;
Björkqvist, Österman, Kaukiainen, & Lager-
spetz, 1998; Tremblay et al., 1996; see also
Underwood, 2003!. The only published longi-
tudinal study examining how both forms of
aggression are used by the same children over
the course of development ~Vaillancourt,
Brendgen, Boivin, & Tremblay, 2003! fo-
cused on the stability of indirect aggression in
children aged 4 to 7 years, rather than on age-
related changes.

Thus, most studies have typically examined
the development of PAindependently of the de-
velopment of IA. Findings from these studies
raise several important questions about the joint
development of PA and IA. First, the norma-
tive developmental patterns for PA and IA ap-
pear to be opposite: decreasing for PA and
increasing for IA~Björkqvist, Lagerspetz, et al.,
1992; Björkqvist, Österman, et al., 1992; Cairns,
Cairns, Neckerman, Ferguson, & Gariepy, 1989;
Österman et al., 1998; Tremblay et al., 1996!.
We do not know, however, how these patterns
are reflected at the intraindividual level. That
is, the possibility that the children who are de-
clining on one type of aggression are the same
as those who are increasing in indirect aggres-
sion has not been examined. Second, some chil-
dren appear to exhibit atypically high levels of
PA, others atypical high levels of IA ~Brame,
Nagin, & Tremblay, 2001; Crick et al., 1997;
Nagin & Tremblay, 1999; Rys & Bear, 1997!,
but we do not know whether these children use
a single type of aggression or whether they use
both types. Third, PA has been conceptualized
as more typical of boys, whereas IA has been
conceptualized as more typical of girls ~Crick
& Grotpeter, 1995; Lagerspetz, Björkqvist, &
Peltonen, 1988!, but gender differences in the
joint use of IA and PA overtime has not been
described. Fourth, several studies have exam-
ined the predictors of PAtrajectories ~Côté et al.,
2006; Nagin & Tremblay, 2001; NICHD Early
Child Care Research Network, 2004; Trem-
blay et al., 2004! and a few studies have exam-
ined the correlates of IA~seeVaillancourt, 2005!,
but no studies have examined the predictors of
both forms of aggression simultaneously.

The objectives of the present study are to
describe children’s use, and joint use, of PA
and IA during the preschool and elementary

school years, and to identify early child and
family predictors of IA–PA joint develop-
ment. We use the term PA to refer to physical
acts that are directed at another person and
that can be physically harmful ~e.g., kicking,
pushing, hitting; e.g., Cairns et al., 1989; Straus
& Gelles, 1990; Tremblay, 2000!. We use the
term IA to refer to social manipulations ~such
as rumor spreading, peer group exclusion, or
breaking confidence! that are circuitous in their
nature and that can be socially harmful ~Crick,
1995; Crick & Grotpeter, 1995; Lagerspetz
et al. 1988!. Our definition of indirect aggres-
sion has common aspects with relational ag-
gression ~e.g., Crick & Grotpeter, 1995! and
with social aggression ~e.g., Cairns et al., 1989;
Galen & Underwood, 1997!.

Normative Development of Physical and
Indirect Aggression

Björkqvist and colleagues ~Björkqvist, Lager-
spetz, et al. 1992; Björkqvist, Österman, et al.
1992! elaborated a model of the development
of PA and IA during childhood and adoles-
cence. The authors proposed that children’s
use of aggression is normative, and that dif-
ferent types of aggression will be used depend-
ing on a person’s developmental stage. For
instance, children’s first manifestations of ag-
gression should be reflected in PA. It is pre-
dicted that toddlers will use PA to fulfill their
needs, as they are limited in their capacity to
express themselves verbally. As children ma-
ture cognitively, they are expected to reduce
their use of direct ~physical or verbal! forms
of aggression and to increase their use of in-
direct forms of aggression. It has been sug-
gested that IA represents a more sophisticated
form of aggression, one that is used more
often by older rather than younger children
~Björkqvist, 1994; Björkqvist, Lagerspetz,
et al., 1992; Björkqvist, Österman, et al., 1992;
Lagerspetz et al., 1988!. Thus, the model pre-
dicts that physical ~and direct! forms of ag-
gression will become less prevalent during the
course of childhood, whereas indirect and
relational forms of aggression will become
increasingly more common during middle
childhood.
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In support for Björkqvist et al.’s ~Björkqvist,
Lagerspetz, et al., 1992; Björkqvist, Öster-
man, et al., 1992! developmental hypothesis,
there is evidence that PA is the first type of
aggressive behavior that children manifest. Oc-
casional use of PA is frequent during the pre-
school years, but the majority of school-age
children resort less to PA as they grow older
~Broidy et al., 2003; Côté et al., 2006; Nagin
& Tremblay, 1999; NICHD, 2004; Tremblay
et al., 2004!.

The empirical evidence on the devel-
opment of IA also provides some indirect
support for Björkqvist et al.’s ~Björkqvist,
Lagerspetz, et al., 1992; Björkqvist, Öster-
man, et al., 1992! hypothesis. Specifically,
cross-sectional ~Björkqvist, Lagerspetz, et al.,
1992; Björkqvist, Österman, et al., 1992;
Björkqvist et al., 1998; Tremblay et al., 1996!
and longitudinal studies ~Cairns et al., 1989;
Vaillancourt, Miller, Fagbemi, Cote, & Trem-
blay, in press! suggest that children’s use of
indirect and social forms of aggression in-
creases from early to middle childhood. Indi-
rect forms of aggression appear quite normative
during childhood and preadolescence ~Under-
wood, 2003!. As well, the use of indirect ag-
gression by preschool age children has been
established in several recent studies ~e.g., Bon-
ica, Arnold, Fisher, Zeljo, & Yershova, 2003;
Crick, Casas, & Ku, 1999; Crick et al., 1997;
Hawley, 2003; McNeilly-Choque, Hart, Rob-
inson, Nelson, & Olsen, 1996; Monks, Smith,
& Swettenham, 2003; Ostrov & Keating, 2004;
Vaillancourt et al., 2003!. One aim of the
present study is to model the joint develop-
ment of PA and IA to test the possibility that
children normatively learn to replace PA
with IA.

Atypical Levels of Physical
and Indirect Aggression

Some studies have shown that there is hetero-
geneity in the development of physical and
indirect aggression. In the case of PA, a small
group of children ~approximately 5–10% of
samples! with atypically high and stable lev-
els of aggression has been identified in sev-
eral studies ~Broidy et al., 2003; Côté et al.,
2006; Nagin & Tremblay, 1999; NICHD,

2004!. Unlike most of their peers, these chil-
dren continue to exhibit high levels of aggres-
sion during middle childhood. There is solid
evidence showing a link between atypical
childhood developmental patterns of PA and
future psychopathology. For instance, highly
aggressive children are at increased risk for
violent delinquency, property offenses ~Brame
et al. 2001; Lacourse et al., 2002! and conduct
disorder in adolescence ~Broidy et al., 2003!.

Like for PA, there appears to be heteroge-
neity in the development of IA. In a study
using group-based trajectory analyses, four
groups of children with distinct developmen-
tal patterns were identified. Although most chil-
dren exhibited low or moderately increasing
levels of IA, one group of children ~5%! ex-
hibited atypically high levels between the ages
of 4 and 10 years ~Vaillancourt et al., in press!.
Children with high levels of IA were shown to
be at increased risk for internalizing and ex-
ternalizing problems ~Crick et al., 1997; Crick,
Ostrov, Appleyard, Jansen, & Casas, 2004!
and for psychosocial adjustment problems such
as peer rejection ~see Crick et al., 1999; Un-
derwood, 2003, for reviews!. However, the
link between IA and psychopathology is not
so straightforward insofar as it has also been
linked to positive characteristics such as higher
social intelligence ~Kaukiainen et al., 1999!.

These studies suggest that groups of chil-
dren with normative developmental patterns
of PA and IA can be distinguished from groups
of children with atypically elevated levels, and
that children with atypical levels may be at
higher risk for psychosocial maladjustment.
What remains to be examined are the behav-
ioral profiles that could be obtained by com-
bining the developmental trajectories of both
types of aggression. Presumably, groups of
children who follow different combinations of
the PA and IA trajectories could be identified.
For instance, some children may follow tra-
jectories of declining PA and rising IA; some
may exhibit high levels of PA but low levels
of IA; whereas others may follow high level
trajectories for both PA and IA. In the present
study, we map the joint development of PA
and IA with a group-based trajectory method-
ology that allows distinguishing between typ-
ical and atypical developmental patterns.

Joint development of physical and indirect aggression 39



Gender Differences in IA and PA

Physical aggression is often seen as more typ-
ical of boys, whereas indirect aggression is
seen as more typical of girls ~Crick & Grotpe-
ter, 1995; Feshbach, 1969, 1971; Lagerspetz
et al., 1988!. However, both genders use both
forms of aggression. Studies have shown that
some girls manifest equally elevated levels of
physically aggressive behaviors as those of
boys ~Broidy et al., 2003; Côté et al., 2006;
Tremblay et al., 2004!, and that some boys
manifest equally elevated levels of IA as those
of girls ~Vaillancourt et al., in press!. The gen-
der differences appear to reside in the propor-
tion of boys and girls with atypically high
levels of aggression, with more boys identi-
fied as highly physically aggressive ~Broidy
et al., 2003; Côté et al., 2006; Tremblay et al.,
2004!, and more girls identified as highly in-
directly aggressive ~e.g., Crick, 1995, 1996;
Crick & Grotpeter, 1995; Lagerspetz et al.,
1988; McNeilly-Choque et al., 1996!.

A potentially important source of variation
in the magnitude of gender differences per-
tains to the developmental period under study.
For instance, boys are already more physi-
cally aggressive than girls as infants ~NICHD,
2004; Tremblay et al., 2004!, but the gender
differences in PA appear less pronounced
among toddlers ~e.g., Hay, Castel, & Davies,
2000; Loeber & Hay, 1997! and preschoolers
~Keenan & Shaw, 1997; Underwood, 2003!
than among elementary-school children ~e.g.,
Broidy et al., 2003!.

In the case of IA, girls already exhibit more
indirect aggression than boys during the pre-
school years ~Crick, Ostrov, Cullerton-Sen,
Appleyard, & Jansen, 2003; Ostrov & Keat-
ing, 2004; Tremblay et al., 1996!, but studies
with preadolescents and adolescents tend to
find larger gender differences than those with
elementary-school age children ~Björkqvist,
1994; Björkqvist, Lagerspetz, et al., 1992;
Björkqvist, Österman, et al., 1992!. In addi-
tion, girls appear more likely than boys to
follow rising trajectories of IA during middle
childhood ~Vaillancourt et al., in press!. Thus,
the magnitude of the initial gender differences
in PA and IA may become larger during the
course of childhood ~Côté et al., 2006; Keenan

& Shaw, 1997; Maccoby, 1998!. One objec-
tive of the present study is to examine this
possibility by examining gender differences
in the joint development of PA and IA.

Correlates of the Joint Trajectory
Group Membership

Family-related correlates

Another aim of the present study was to iden-
tify early predictors of the joint IA and PA
trajectory group membership. Although PA has
been consistently linked to adverse family con-
ditions such as low income, poor maternal
education, early childbearing, marital con-
flict, poor family functioning, and coercive
and punitive parenting styles ~e.g., Campbell,
Shaw, & Gilliam, 2000; Cummings, Goeke-
Morey, & Papp, 2004; Garcia, Shaw, Winslow,
& Yaggi, 2000; NICHD, 2004; Stormont-
Spurgin & Zentall, 1995; Tremblay et al.,
2004!, few studies examined IA in relation to
these types of family variables. Recently, Vail-
lancourt et al. ~in press! showed that children
who use high levels of IA tend to come from
larger families characterized by negative in-
teractions and more inconsistent parenting
practices. In addition, in a study of 207 Rus-
sian families with preschool-aged children,
IA was found to be related to maternal coer-
cion, parental unresponsiveness, and marital
discord ~Hart, Nelson, Robinson, Olsen, &
McNeilly-Choque, 1998!. What’s more, stud-
ies that have examined socioeconomic status
~SES! in relation to IA have yielded mixed
results. For example, some have reported a
negative association among school-aged chil-
dren ~Craig, Peters, & Willms, 2002; Trem-
blay, 1999!, whereas others have shown a
positive association among preschool-aged
children ~Bonica et al., 2003; McNeilly-
Choque et al., 1996!. In the present study, we
examined whether the risk factors typically
associated with childhood aggression pre-
dicted the joint development of IA and PA.
Specifically, we predicted joint trajectories with
family characteristics ~i.e., early childbearing,
age and education of the mother, low family
income, and family status!, as well as family
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process variables such as family functioning,
and parenting practices.

Verbal abilities

There are conceptual and empirical reasons to
expect associations between verbal abilities
and both PA and IA. On the one hand, there is
evidence that children with high levels of PA
have lower verbal abilities ~Dionne, 2005; Di-
onne, Tremblay, Boivin, Laplante, & Pérusse,
2003!. Such findings suggest that physically
aggressive children, being less competent at
using language in their interactions with oth-
ers, are more likely to resort to other strat-
egies ~such as physical aggression! for fulfilling
their needs. On the other hand, the develop-
ment of IA was proposed to correspond to the
development of language ~Björkqvist, 1994;
Björkqvist, Lagerspetz, et al., 1992; Björkqvist,
Österman, et al., 1992; Lagerspetz et al., 1988!,
and more verbally competent children would
be expected to use more IA as a strategy. Ac-
cording to Björkvist et al.’s ~Björkqvist, La-
gerspetz, et al., 1992; Björkqvist, Österman,
et al., 1992! developmental model, children
with better verbal skills would be especially
likely to replace PA with IA. However, be-
cause verbal abilities are expected to be neg-
atively correlated with PA and positively
correlated with IA, it is unclear whether chil-
dren who use both forms of aggression would
have lower or higher verbal skills.

Hypotheses

The reviewed empirical evidence suggests that
~a! PA and IA generally have opposite devel-
opmental patterns, ~b! groups of children with
atypically high levels of aggression can be
identified, ~c! there are gender differences in
the levels and potentially in the developmen-
tal patterns of PA and IA, ~d! early childhood
factors allow to distinguish typical from atyp-
ical developmental patterns of PA, but we know
much less about the predictors of IA, and no
study has examined the correlates of the joint
development of PA and IA. Therefore, the
present study examines ~a! how children’s use
of both PA and IA varies over the course of the
preschool and early elementary school years

and ~b! the early predictors of the joint devel-
opment of PA and IA.

Six main hypotheses were generated
from previous empirical work. First, consid-
ering studies by Björkqvist and colleagues
~Björkqvist, 1994; Björkqvist, Lagerspetz,
et al., 1992; Björkqvist, Österman, et al., 1992!,
we expected that a large proportion of chil-
dren in our sample would reduce their levels
of PA during the preschool years and increase
their levels of IA during the early elementary
school years. We expected this pattern to be
more typical of girls than boys. Second, we
expected a minority of children, especially
boys, to exhibit trajectories of high levels of
PA without high levels of IA. Third, we ex-
pected a minority of children, especially girls,
to exhibit trajectories of high levels of IA,
without high levels of PA. Fourth, we ex-
pected a minority of children to exhibit trajec-
tories with high levels of both PA and IA.
Fifth, we hypothesized that children who en-
gaged in high levels of both PA and IA would
come from families with more adverse condi-
tions, as reflected in lower education and
income of the parents, younger mothers, sep-
arated families, more hostile, negative, and
inconsistent parenting, and higher levels of
family conflicts. Sixth and finally, given that
increasing IA and decreasing PA was pro-
posed to reflect a normative change in the use
of aggression ~Björkqvist, 1994; Björkqvist,
Lagerspetz, et al., 1992; Björkqvist, Öster-
man, et al., 1992!, we expected children with
better verbal abilities and less family risks to
be more likely to replace PA with IA than to
exhibit high levels on both forms of aggression.

Method

Sample

In 1994, a random sample of 15,579 Canadian
households with at least one child aged 0 to 11
years was selected by Statistics Canada for a
longitudinal study of children’s development,
the National Longitudinal Survey of Children
and Youth ~NLSCY; Statistics Canada, 2004!.
Response was obtained for 13,439 of these
selected households, an overall response rate
of 86.3%. Data collection was undertaken
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every 2 years ~1994: Cycle 1; 1996: Cycle 2;
1998: Cycle 3; 2000: Cycle 4! through home
interviews with the person most knowledge-
able about the child ~PMK!: the mother in
89.9% of cases. Other details about the study
can be found in Statistics Canada ~2004!.

The 13,439 children aged 0–11 years of
age at Cycle 1 represent 11 cohorts of chil-
dren ~approximately 1000 children per co-
hort!. For instance, Cohort 1 includes newborns
at Cycle 1; Cohort 2 includes children aged 1
year at Cycle 1; Cohort 3 includes children
aged 2 years at Cycle 1, and so forth. We
selected one cohort of participants: the 1183
children aged 2 years at Cycle 1 ~age at which
physical aggression was first assessed!. Only
one child per family is included in the present
sample. The mean ages of participants were
2.44 years at Cycle 1 ~SD � 0.3!; 4.45 years at
Cycle 2 ~SD � 0.3!; 6.35 at Cycle 3 ~SD �
0.28!, and 8.53 years at Cycle 4 ~SD � 0.37!.
Some children ~87.5%! had valid PA scores at
the four time points, and 12.5% had one miss-
ing assessment. Some children ~81.3%! had
valid IA scores at the four time points, 18.2%
had one missing, and 0.5% had two missing
assessments.

The longitudinal data were weighted to take
into account nonrespondents and the stratifi-
cation design of the NLSCY. These weighted
data also correspond to the ethnic and cultural
composition of Canadian citizens. Table 1
presents the characteristics of the participat-
ing families.

Instruments and procedures

Trained interviewers visited the participants
in their homes. The frequency of physical ag-
gression was assessed every 2 years between
the ages of 2 and 8 years. The PMK rated the
frequency at which the child was physically
aggressive along a 3-point scale ranging from
0 � never to 2 � often. The physical aggres-
sion items were “kicks, bites, hits other chil-
dren,” “gets into many fights,” and “reacts
with anger and fighting.” The items were
summed into a physical aggression scale that
had a minimum of 0 and a maximum of 6.

Indirect aggression was measured with five
items ~Lagerspetz et al., 1988!: “becomes

friends with another as revenge,” “says bad
things behind the other’s back,” “when mad at
someone, gets others to dislike him0her,” “says
to others: ‘let’s not be with him0her,’” “tells
the other one’s secrets to a third person.” The
items were summed into an indirect aggres-
sion scale that had a minimum of 0 and a
maximum of 10. The reliability coefficients
for the PA scales were .66 at 2 years, .65 at 4
years, .61 at 6 years, and .67 at 8 years. The
reliability coefficients for the IA scales were
.68 at 4 years and .77 at 6 and 8 years.

Predictors of joint trajectories.

Verbal abilities. Scores on the Peabody Pic-
ture Vocabulary Test—Revised ~PPVT-R!were
used to reflect verbal abilities. The PPVT-R
was designed as a measure of receptive lan-
guage. It is individually administered and

Table 1. Characteristics of the sample
at Cycle 1 in 1994

%

Ethnicitya

Canadian 83.19
British 2.11
Italian 1.65
Indian 1.64
Othersb 1.19

Family status
Two-parent family 77.99
One-parent family 22.01

Family income
,$25,000 24.27
$25,000– 40,000 21.36
$40,000– 60,000 22.93
.$60,000 31.44

Employment status of PMK
Employed 85.11
Not employed 14.89

Mean SD

Age ~years!
Mother 31.37 5.31
Father 33.42 5.37

Education ~years!
Mother 8.62 1.11
Father 8.66 1.14

aCountry in which PKM was born.
bPhilipinos, Chinese, or French.
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untimed, although administration time typi-
cally requires 15–20 min ~Dunn & Dunn,
1981!. In the NLSCY, the PPVT was admin-
istered during the home visit when the chil-
dren were 4 years old. Therefore, in the present
sample, the PPVT was administered at Cycle 2.

Family characteristics. We selected Cycle1
~age 2 years! family and child variables that
were conceptually or empirically related to
the development of aggressive behaviors ~e.g.,
Jaffee, Caspi, Moffitt, Belsky, & Silva, 2001;
Nagin & Tremblay, 2001; Tremblay, 2000;
Tremblay et al., 2004!. The predictors were
dichotomized and coded to represent risk. First,
early childbearing was coded according to
whether the mother was 21 years or less at the
birth of the first child ~1! or more than 21
years ~0!. Second, a young mother at Cycle 1
was coded as being 21 years or less ~1! or
more than 21 years ~0!. These two variables
concerning the age of the mother were used
because there is evidence that both represent
independent risk factor for the child ~Jaffee
et al., 2001!. Furthermore, being younger than
21 years old at the time of the birth of the first
child was shown to be a valid indicator of risk
in several Canadian studies ~Nagin & Trem-
blay, 2001; Tremblay et al., 2004! Third, low
maternal education was coded according to
whether the mother had a high-school di-
ploma ~0! or not ~1!. Fourth, single-parent fam-
ily was coded according to whether both
parents were living with the child ~0! or not
~1!. Fifth, low household income was coded
according to whether the family income was
at or below the 25th percentile of the income
distribution ~1! or above the 25th percentile
~0!. Not having graduated from high school,
single-parent families, and low income have
been commonly used as indicators of risk, and
have been shown to predict children’s malad-
justment ~e.g., Nagin & Tremblay, 2001;
NICHD, 2004; Tremblay et al., 2004!. We se-
lected predictors that were related to the mother
or to the family and not to the father specifi-
cally because of missing values on variables
concerning the father.

Family processes variables. We first used
a scale composed of 12 items measuring the

quality of family functioning ~communica-
tion, problem resolution, control of disruptive
behavior, showing and receiving affection;
Boyle et al., 1987!. The scores ranged from 0
to 36 on the scale ~Cronbach a� .88!.

Three parenting scales were used to predict
membership in the joint trajectory groups: pos-
itive parenting, hostile0inefficient parenting,
and consistent parenting. Mothers rated the
frequency of specific parenting behaviors on a
scales ranging from never to many times each
day. The positive parenting scale included four
items reflecting the frequency with which the
parent plays, laughs, or does enjoyable things
with his0her child ~Cronbach a� .81!. Scores
ranged between 0 and 20. High scores indi-
cated more positive interactions. The hostile0
ineffective scale included seven items reflect-
ing the frequency with which the parent
becomes annoyed with the child, praises the
child ~scored negatively!; disapproves of the
child’s behavior; gets angry and punishes
the child; or feels ineffective at managing the
child ~Cronbach a � .66!. Scores ranged be-
tween 0 and 25. High scores indicated more
hostile0ineffective interactions. The consis-
tent parenting scale includes five items reflect-
ing the frequency at which the parent makes
sure that the child does what he0she was asked
to do, or the frequency with which the child
gets away with things for which he0she should
have been punished ~Cronbach a� .71!. Scores
ranged between 0 and 20. A high score indi-
cates consistent parenting.

Analyses

Joint developmental trajectories of PA and IA.
The analyses proceeded in three steps. Mod-
els for the developmental trajectories of IA
and PA were estimated with a semiparametric
mixture model ~Jones, Nagin, & Roeder, 2001;
Nagin 1999, 2005; Nagin & Tremblay, 2001!.
A developmental trajectory describes the pro-
gression of a given behavior over time. The
semiparametric group-based method allows for
the identification of population heterogeneity
in both the mean of the behavior at a given
age, and in the development of the behavior
over time ~Jones et al., 2001; Nagin, 1999!.
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For each trajectory group, the model de-
fined the shape of the trajectory ~i.e., stable,
increasing, desisting! and the proportion of
children belonging to each group. An impor-
tant step in the model selection is determina-
tion of the number of trajectory groups to
include in the final model. Following the lead
of D’Unger, Land, McCall, and Nagin ~1998!,
selection of the number of groups to include
in the preferred model was based on maximi-
zation of the Bayesian information criteria
~BIC!.1

A joint trajectory model of PA and IA was
then estimated. The joint procedure allows to
describe the overlap between two types of dis-
tinct but related behavioral phenomena. The
key outputs of a joint model are the joint prob-
abilities and the conditional probabilities. The
joint probabilities reflect the proportion of chil-
dren estimated to belong simultaneously to
trajectories of PA and IA ~e.g., the probability
of following both high PA and high IA!. In
addition, two sets of conditional probabilities
are obtained: the probability of PA conditional
on membership in a given IA trajectory, and
the converse conditional probability of IA given
a PA trajectory ~Nagin, 2005!. The modeling
of the trajectories included weights that appro-
priately reflected the sampling strategy of this
probability survey and accounted for non-
response, attrition, interprovincial migration,
and poststratification.

Testing gender differences. Gender differ-
ences in joint trajectory group membership
were tested by comparing the proportions of
boys and girls in a given trajectory group ~vs.
all others!. For instance, the gender difference
in the proportion of boys and girls in the high
PA–high IA trajectory group was compared to
the proportion of boys and girls in all the
other groups combined. Logistic regressions
predicting group membership with gender were
conducted. Furthermore, the gender of the child
was used as a risk factor in the prediction

analyses to examine the effect of gender while
taking into account other risk.

Predicting joint trajectory group membership.
A hierarchical multinomial logit regression was
used to examine the capacity of the risk fac-
tors to distinguish membership in the PA–IA
groups, while controlling for the levels of the
other risk factors. We tested four specific con-
trasts between the groups. The Result section
provides a detailed description and justifica-
tion of the contrasts. Note that a single model
was estimated. Specifically, the tests were con-
ducted on the total sample and the four spe-
cific contrasts between the groups were tested
within the context of the multinomial regres-
sion. Therefore, the number of tests con-
ducted was taken into account in these
analyses.

For each contrast between the groups, three
models were tested. In the first series of model,
only the child variables ~i.e., gender and ver-
bal skills! were entered. In the second series,
we added to the family characteristics vari-
ables ~i.e., early childbearing, young mother,
low maternal education, single-parent family,
and low income!. In the third model, we added
the family process variables ~i.e., parenting
and family conflicts!.

Results

The results are presented in four sections. The
first section presents descriptive statistics for
the PA and IA scores at the different assess-
ment points; the second presents the results of
the joint model for PA and IA; the third presents
the gender differences in the joint develop-
ment of PA and IA; and the fourth presents
results of the prediction analyses.

Descriptive statistics

Correlations. The correlations between the PA
assessments at the different cycles varied be-
tween .2 and .42, and were all statistically
significant. The correlations between the IA
assessments at the different cycles varied be-
tween 0.19 and 0.39 and were statistically
significant. The correlations between PA and
IA were 0.27 at Cycle 2 ~the first point at

1. The BIC is calculated as �2log~L! � log~n! � k,
where L is the model’s maximized likelihood, n is the
sample size, and k is the number of parameters in the
group ~Nagin, 1999!.
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which they were both measured!, .34 at Cy-
cle 3, and .42 at Cycle 4. Thus, the magni-
tude of the correlations between PA and IA
increased over time. This pattern was some-
what more accentuated among boys ~Cycle 2,
r � .27; Cycle 3, r � .42; Cycle 4, r � .5!
than girls ~Cycle 2, r � .29; Cycle 3, r � .3;
Cycle 4, r � .38!.

Mean levels. Table 2 presents the mean levels
of PA and IA over time separately for boys
and girls. As expected, the mean levels of
PA decreased over the four assessments. The
mean levels of IA increased over the three
assessments.

Joint trajectories of physical
and indirect aggression

The joint model included a four-group model
for physical aggression and a two group model
for indirect aggression. Figure 1 presents the
trajectories of the best fitting models. We first
describe the trajectory models for PA and IA
separately, and then describe the results for
the joint model.

Physical aggression. Four groups with dis-
tinct trajectories of PA between 2 and 8 years
were identified: 5.2% of children followed a
low and stable trajectory; 36.4% followed a
low-desister trajectory; 43.9% a moderate-
desister trajectory; and 14.6% a high and
mostly stable trajectory. A higher proportion

of boys were estimated to follow the high tra-
jectory of PA ~53.6% boys, 46.4% girls!. There
was also slightly more boys ~52.4%! than girls
~47.5%! in the moderate-desister PA group.
More girls were on the low-desister PA group
~46.9% boys, 53.1% girls! or in the low PA
group ~42.8% boys, 57.2% girls!.

Indirect aggression. Two groups with distinct
developmental trajectories of IA between 4
and 8 years were identified: 68% of children
followed a low and stable trajectory of IA;
and 32% followed a trajectory reflecting ele-
vated levels of IA at 4 years, with further
increase between 4 and 8 years. This group
was labeled “high rising.” As expected, a
larger proportion of girls ~57.6%! than boys
~42.3%! followed a high and rising trajectory
of IA.

Thus far, the analysis indicates that, consis-
tent with expectations, most children exhibit
declining levels of PA during the course of
childhood, and that some children exhibit in-
creasing levels of IA. The remaining part of
the section presents the results for the joint
probabilities of PA and IA trajectories. Table 3
report the conditional and joint probabilities
of group membership across the two aggres-
sive behaviors.

Probabilities of joint trajectory membership.
Eight groups of children with distinct devel-
opmental patterns of PA–IA were identified.
The first part of Table 3 shows the proportion

Table 2. Mean levels of physical and indirect aggression

Boys Girls Total

Mean SD Mean SD Mean SD

Physical aggression
2 years 1.31 1.43 1.15 1.27 1.23 1.35
4 years 1.30 1.38 1.03 1.17 1.16 1.27
6 years 1.05 1.16 0.80 1.05 0.93 1.12
8 years 0.92 1.22 0.75 1.08 0.84 1.16

Indirect aggression
4 years 0.58 1.02 0.64 1.22 0.61 1.13
6 years 0.73 1.22 0.96 1.56 0.84 1.41
8 years 0.76 1.30 1.13 1.57 0.95 1.45
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of children in each group. The columns repre-
sent the four physical aggression trajectory
groups and the rows represent the two indirect
aggression groups. The 2 � 4 combination of
cells presents the proportion of children in the
eight joint trajectory groups. The groups are
as follows: Group 1: children with low levels
on both IA and PA; Group 2: low PA and
rising IA; Group 3: low desisting PA and low
IA; Group 4: low desisting PA and rising IA;

Group 5: moderate desisting PA and low IA;
Group 6: moderate desisting PA and rising
IA; Group 7: high PA and low IA; Group 8:
high on both PA and IA.

The largest group comprised children with
low desisting PA and low IA levels ~Group 3 �
32.4%!, the second largest group included chil-
dren with moderate desisting PA and a low IA
levels ~Group 5 � 29.7%!, and the third com-
prised children with moderately desisting PA

Figure 1. Developmental trajectories of ~a! physical aggression between 2 and 8 years ~n � 1183! and
~b! indirect aggression between 4 and 8 years ~n � 1183!.
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and rising IA levels ~Group 6 � 14.2%!. Only
5% of children were low on both forms of
aggression ~Group 1!, and 13.5% were high
on both ~Group 8!. Finally, virtually no chil-
dren were either low on PA and high rising on
IA ~Group 2 � 0.4%!, or high rising on IA and
low on PA ~Group 7 � 1%!.

Probabilities of PA conditional on IA. The
second part of Table 3 presents children’s con-
ditional probabilities of PA given their IA tra-
jectory group. Children low on IA were most
likely to follow a low desisting ~ p � .48! or
moderate desisting trajectory of PA ~ p � .44!.
The probability that they followed a high PA
trajectory was almost null. Children on a high
rising trajectory of IA were most likely to fol-
low a moderate desister PA ~ p � .44! or a high
PA ~ p � .42! trajectory.

Probabilities of IA conditional on PA. The
third part of Table 3 presents children’s con-
ditional probabilities of IA given their PA tra-
jectory group. Children in the two lowest PA
trajectories were most likely to follow a low
IA trajectory ~ p � .93 for the low and p � .89
for the low-desister group!. The trajectory with
the most diversity ~or heterogeneity! in devel-
opment was the moderate-desister PA tra-
jectory. Children estimated to have this PA

developmental pattern had 67.6% probability
of following the low IA trajectory and 32.4%
probabilities of following the high rising tra-
jectory of IA. The probability that children
high on PA were on a high rising trajectory of
IA was .93.

Together, the conditional probability re-
sults indicate that the chances of following a
high rising IA trajectory were very high for
children on the high PA trajectory ~ p � .93!,
but the converse probabilities, of belonging to
a high PA group conditional on high IA, was
much lower ~ p � .42!. Thus, the risk for highly
physically aggressive children to also be highly
indirectly aggressive is higher than the risk of
high PA given high levels of IA.

Gender differences in the joint trajectory
group membership

Table 4 presents the proportion of boys and
girls in the trajectory groups as well as the
results of the logistic regressions analyses pre-
dicting group membership with gender. There
were no significant differences in the propor-
tion of boys and girls following Group 1 ~low
IA–low PA!, Group 3 ~low IA–low desisting
PA!, or Group 8 ~high IA and PA!. Boys were
more likely than girls to be in Group 5 ~low
IA–moderate desisting PA!. Conversely, boys

Table 3. Joint and conditional probabilities of physical and indirect aggression

Physical Aggression

Indirect Aggression Low Low Desisting Moderate Desisting High

Probabilities of Joint Trajectory Group Membershipa

Low ~1! 0.048 ~3! 0.324 ~5! 0.297 ~7! 0.011
High rising ~2! 0.004 ~4! 0.039 ~6! 0.142 ~8! 0.135

Probability of PA Conditional on IA

Low 0.071 0.477 0.436 0.016
High rising 0.011 0.124 0.444 0.420

Probability of IA Conditional on PA

Low 0.932 0.891 0.676 0.075
High rising 0.068 0.109 0.324 0.925

aThe numbers in parentheses indicate the trajectory group number.
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were significantly less likely to be in Group 4
~rising IA and low desisting PA! or Group 6
~rising IA and moderately desisting PA!. Thus,
as hypothesized, girls were more likely to be
desisting on PA and rising on IA than boys.
Descriptive statistics regarding groups 2 and
7 are presented, but logistic regression could
not be conducted because of the small
number of children ~n , 5! in these groups
~high on one type of aggression and low on
the other!.

Family predictors of the joint development
of PA and IA

Table 5 present the proportions, means, and
standard deviations ~SD! by joint trajectory
group on the family and child predictors. With
reference to our hypotheses, we specified four
contrasts between the PA–IA groups. The first
contrast concerned the capacity of risk fac-
tors to distinguish between children who ex-
hibit high levels of both form of aggression
~high PA–high IA group! from all the other
children. The second contrast concerned the
capacity of risk factors to distinguish be-
tween children who exhibit high levels of both
form of aggression ~high PA–high IA group!
from children with decreasing PA and increas-
ing IA. We conducted two other contrasts to
compare children with low levels of IA and
either low desisting or moderate desisting lev-
els of PA and moderate desisting levels of PA

and either low or high levels of IA. There-
fore, the third contrast concerned the capac-
ity of risk factors to distinguish between
children who exhibited low levels of IA and
moderate desisting levels of PA from those
with equally low levels of IA but low desist-
ing levels of IA. In this contrast, the groups
differed on their level of PA ~but not IA!. We
expected children with higher levels of PA to
exhibit more of the risk factors typically as-
sociated with PA ~young motherhood, low ed-
ucation, low income, single-parent families,
negative parenting!. The fourth contrast con-
cerned the capacity of risk factors to distin-
guish between children who exhibited low
levels of IA and moderate desisting levels of
PA from those also moderately desisting on
PA but who have high levels of IA. In this
contrast, the groups differed on their level of
IA ~but not PA!. We expected a lower propor-
tion of boys and children with lower verbal
abilities to be in the low IA–moderately desist-
ing PA group. We also expected negative par-
enting and family conflicts to distinguish
between the groups. Table 6 presents the re-
sults of the multinomial logistic regression
analyses.

Contrast 1: Predictors of Group 8 (high PA–
high IA) versus all other groups combined.
None of the child predictors of Model 1 dis-
tinguished between Group 8 and the other
groups. The results of Model 2 showed that

Table 4. Between group proportions of boys and girls

Boys Girls

Joint Trajectory Groups N % N %
Odds
Ratio

1. Low IA–low PA 34 5.73 41 6.82 0.831
2. High IA–low PA 1 0.18 6 1.00 —
3. Low IA–low desist PA 200 34.02 209 35.22 0.948
4. High IA–low desist PA 17 2.86 36 6.14 0.450**
5. Low IA–med. desist PA 194 32.92 130 21.81 1.759**
6. High IA–med. desist PA 63 10.76 103 17.39 0.570**
7. Low IA–high PA 6 1.00 4 0.63 —
8. High IA–high PA 74 12.53 65 10.99 1.16
Total 589 100 594 100

**p , .005.
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children whose mother began childbearing be-
fore age 21 and who were from a low-income
family were more likely to be high on both
types of aggression. However, in Block 3, af-
ter entering parenting practices and family
functioning, only hostile parenting remained a
significant predictor.

Contrast 2: Predictors of Group 8 (high IA–
high PA) versus Group 6 (high IA–moderate
desisting PA). The results of Models 1 and 2
indicated that boys were more likely to be in
Group 8 than in Group 6. The results of Model
3 showed that being a boy and hostile parent-
ing were both risk factors that predicted mem-
bership in Group 8 compared to Group 6.

Contrast 3: Predictors of Group 5 (low IA–
moderate desisting PA) versus Group 3 (low
IA–low desisting PA). Model 3 indicated that
being a boy, early childbearing, and hostile
parenting all independently contributed to pre-
dicting membership in Group 5 compared to
Group 3.

Contrast 4: Predictors of Group 5 (low IA–
moderate desisting PA) versus Group 6 (high
IA–moderate desisting PA). Results for this
contrast showed that the only variable that
distinguished moderately PA children with high
or low PA was the gender of the child. That is,
boys were more likely to be in Group 5 than in
Group 6.

Discussion

The aim of the present study was to describe
the joint development of two forms of aggres-
sion, physical and indirect, and to identify pre-
dictors of the identified joint trajectories. We
used data on 1183 children from a representa-
tive sample of Canadian children followed lon-
gitudinally between 2 and 8 years of age.
Overall, the results showed that most children
exhibit declining levels of PA and that one
third of the sample exhibited rising levels of
IA between early and middle childhood. Fam-
ily risk characteristics and hostile parenting
measured at the beginning of the trajectories
~age 2 years! predicted membership in groupsT
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Table 6. Odds ratios for contrasts derived from multinomial regressions predicting the joint physical and indirect aggression trajectories

Contrasted Groups

8 Versus Othersa 8 Versus 6b 3 Versus 5c 5 Versus 6d

Model Model Model Model

1 2 3 1 2 3 1 2 3 1 2 3

Child characteristics
Boys 1.12 1.12 1.18 1.81* 2.06** 2.09** 1.51* 1.52* 1.52* 2.41** 2.88** 2.66*
PPVT 0.99 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Family characteristics
Early childbearing 1.81* 1.54 1.41 1.32 2.51** 2.37** 1.16 1.20
Young mother at C1 0.80 0.85 1.25 1.25 0.36 0.31 0.97 0.83
No high school 0.85 0.82 0.93 0.97 0.81 0.79 1.05 1.19
Separated family 0.38 0.55 0.47 0.55 0.65 0.78 1.00 0.88
Low income 1.55** 1.47 1.20 1.28 1.11 1.11 2.55 0.87

Family processes
Positive interaction 0.95 0.95 0.97 0.99
Hostile ineffective parenting 1.15** 1.10* 1.11** 1.02
Consistent parenting 0.98 1.00 0.99 1.05
Family functioning 1.03 1.00 1.00 0.97

aPredictors of Group 8 ~high IA–high PA!. The reference group is all other groups combined.
bPredictors of Group 8 ~high IA–high PA!. The reference group is Group 6 ~high IA–moderate desisting PA!.
cPredictors of Group 5 ~low IA–moderate desisting PA!. The reference group is Group 3 ~low IA–low desisting PA!. The groups differ in their level of PA.
dPredictors of Group 5 ~low IA–moderate-desisting PA!. The reference group is Group 6 ~high IA–moderate desisting PA!. The groups differ in their level of IA.
*p , .05. **p , .005.
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characterized by high levels of both PA and
IA or by moderate desisting PA and low IA.

We identified four groups of children with
distinct physical aggression trajectories: a low
and stable group ~5.2%!; a high and stable
group ~14.6%!; and two groups of children
with intermediate levels and declining trends
~together representing 80.1% of the sample!
between 2 and 8 years. Most children fol-
lowed a low trajectory of IA ~68% of the sam-
ple!, whereas 32% of children followed a rising
trajectory between the ages of 4 and 8 years.

The developmental patterns are similar to
those previously identified with a similar sam-
ple of US children ~NICHD, 2004!, and among
school-aged children in Canada, New Zea-
land, and the United States ~Broidy et al., 2003;
Nagin & Tremblay, 1999; Vaillancourt et al.,
in press!. Note, however, that the develop-
ment of PA and IA were estimated in a joint
developmental trajectory model. That is, the
degree to which IA and PA are related is ac-
counted for in the model, which differs from
estimating developmental patterns for each of
the aggressive behaviors separately. Thus, the
proportion of children in the groups, and the
specific number of trajectories, were not ex-
pected to be entirely similar to univariate de-
velopmental trajectories.

Six hypotheses were tested. According to
Björkqvist and colleagues’ ~Björkqvist, Lager-
spetz, et al., 1992; Björkqvist, Österman, et al.,
1992! prediction, we expected that a large pro-
portion of children would reduce their use of
PA during the preschool years and increase
their use of IA during the elementary school
years. The results showed that most children
did not correspond to that prediction, because
almost two out of three exhibited low desist-
ing levels of PA and low levels of IA ~32.4%
of the sample! or moderate desisting levels of
PA and low levels of IA ~29.6%!. However,
several findings provide some support for the
Björkqvist et al. prediction. First, the results
of the joint trajectory group membership indi-
cated that a substantial proportion of children:
14.2% simultaneously followed a moderately
desisting trajectory of PA and a rising trajec-
tory of IA. Second, the results from the con-
ditional probabilities indicated that children
on the high and rising IA trajectory were most

likely to follow a moderately desisting PA tra-
jectory. Third, children on the moderate desist-
ing PA trajectory had 32% chance of following
a high IA trajectory.

Thus, we identified a group of children with
declining rates of PA between the ages of 2
and 8 years and increasing rates of IA be-
tween the ages of 4 and 8 years. Potentially,
this pattern could reflect heterotypic continu-
ity in the development of aggression, a gen-
eral propensity to exhibit moderate levels of
aggression, and to use the form that is most
developmentally adaptive. We note that this
pattern was not observed among children fol-
lowing the low desisting PA trajectory. Low
desister children, like low PA children, had
very high probabilities of being also low on
IA. Hence, preschool children with a low pro-
pensity to use physical aggression have a low
propensity to use indirect aggression during
the transition from preschool to school.

We further predicted, on the basis of stud-
ies examining gender differences in PA and
IA separately, that a pattern of diminishing
use of PA and increasing use of IA would be
more typical of girls than boys. This hypoth-
esis was confirmed: there were approximately
half as many boys as girls following a low
desisting trajectory of PA and a risings trajec-
tory of IA ~odds ratio @OR# boys vs. girls �
.45! or a moderate desisting trajectory of PA
and a rising trajectory of IA ~OR boys vs.
girls � .57!. These findings suggest that boys
and girls become increasingly different in their
levels of PA and IA during the course of mid-
dle childhood. Peer group socialization ~e.g.,
Maccoby, 1998!, specific socialization by par-
ents and educators ~e.g., Keenan & Shaw,
1997! and physical size and strength ~Archer
& Côté, 2005; Darwin, 1871! probably play
an important role in this process.

Our second hypothesis pertained to the pos-
sibility that a minority of children exhibits
high levels of PA between without resorting to
IA, and that a larger proportion of boys than
girls follow this pathway. In light of the tra-
jectory findings, children simultaneously high
on PA and low on IA trajectory should consti-
tute this group. In the present study, this group
was virtually nonexistent ~0.1%!, and the prob-
abilities of exhibiting such a developmental
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pattern were almost null for either boys or
girls. These results lead to the conclusion that
children with substantially high levels of phys-
ical aggression during the preschool years will
also be on a high rising trajectory of indirect
aggression during the transition from pre-
school to elementary school.

Third, we expected a minority of children
to exhibit homotypic continuity in IA. Specif-
ically, we hypothesized that some children
would rely on IA without resorting to PA.
Furthermore, we expected a larger proportion
of girls than boys to follow this pathway. In
light of the trajectory findings, children simul-
taneously high on the IA and low on the PA
trajectories should represent this group. Only
1.1% of children were estimated to belong to
the high IA and low PA group. The probabili-
ties of belonging to such a group were very
small for either boys or girls. Thus, it appears
that very few children “specialize” in the use
of indirect aggression. Coupled with the find-
ing that virtually no children high on PA were
low on IA, we can conclude that, from 4 to 8
years of age, children with high levels of ag-
gression do not specialize in PA or IA.

Fourth, we found, as expected, a propor-
tion of children ~13.5%! exhibiting high lev-
els of both PA and IA. If children belonged to
the high PA trajectory, they were highly likely
to also be in the high IA trajectory ~ p � .93!,
and this was true for both genders. In fact, the
results indicate that boys are more likely to
exhibit high levels of PA, and girls high levels
of IA, but, when the joint development of PA
and IA is considered, both genders are equally
likely to use both forms of aggression.

Fifth, we hypothesized that children with
high levels of both PA and IA would have a
more adverse family background compared to
all other children. We found that children high
on both forms of aggression presented some
of the risk factors typically associated with
high levels of PA: a young mother at the birth
of the first child and low income family. How-
ever, only hostile parenting remained a signif-
icant predictor after the effect of family process
variables were taken into account. These re-
sults suggest that mothers’ adverse character-
istics were being mediated by hostile parenting.
Early childbearing and hostile parenting also

characterized children with moderate desist-
ing PA and low IA more than children with
low IA and low desisting IA. Again, this is
consistent with findings showing the relations
between family risks and the tendency to ex-
hibit higher levels of PA.

Finally, we expected children with lower
verbal abilities and more family risks to be
more likely to exhibit high levels of both PA
and IA than to replace PA by IA. With refer-
ence to family risk, we found that, compared
to children who replace PA by IA, those high
on both types of aggression were more likely
to be boys whose parents use an hostile0
ineffective parenting style. This suggests that
hostile parenting may interfere with children’s
socialization of aggression as reflected in a
change from physical and direct to indirect
and social forms of aggression. Note that the
design of the study was not genetically infor-
mative, and that change in parenting was not
assessed. Therefore, caution is required in
interpreting this finding: it may reflect gene
environment correlations, or the reciprocal in-
fluence of children and parents.

Verbal abilities, as measured by the PPVT
at 4 years, did not distinguish any of the PA–IA
groups. Thus, although the development of IA
coincides with the development of verbal abil-
ities, we did not find that higher verbal abili-
ties were related to higher levels of IA use.
There remains the ~untested! possibility that
change in verbal abilities is associated with a
pattern of reducing PA and rising IA.

Several studies have shown that trajecto-
ries of high PA are predictive of serious anti-
social behaviors in adolescence and young
adulthood ~Broidy et al., 2003; Brame et al.,
2001; Lacourse et al., 2002!. There is also
some evidence that high levels of IA are asso-
ciated with internalizing and externalizing
problems ~Crick et al., 1997, 2004!. Thus, chil-
dren with both high levels of PA and IA could
be at risk for serious maladjustment. The
present study indicates that the risk factors for
children on high trajectories for both IA and
PA are similar to risk factors for serious anti-
social behaviors. From an early preventive per-
spective, it is important to note that the children
on high trajectories of PA or IA were already
showing relatively high levels at the first time
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of measurement ~age 2 years for PA and 4
years for IA!, and that the factors predictive of
atypically elevated trajectories could be mea-
sured at 2 years. This suggests that interven-
tions to prevent the maintenance of high level
trajectories need to start in infancy. It also
suggests that the present study did not start
early enough to capture the initial onset of PA
and IA. Studies have indeed shown that rela-
tional forms of aggression can be identified
through observations as early as 2.5 years
~Crick et al., 2003, 2004!, and that physi-
cal aggression can be measured in infancy
~Bridges, 1933; Goodenough, 1931; Trem-
blay, 2004; Tremblay et al., 2004!.

Although the present study is innovative in
that PA and IA of a large nationally represen-
tative sample of Canadian children have been
followed over a 6-year period, some limita-
tions should be noted. The ratings of aggres-
sion were based exclusively on maternal
reports. Relying on one source for informa-
tion can be problematic because of biases in
reporting. In addition, in the case of IA it is
quite possible that mothers are underreporting
the use of indirect aggression among their chil-

dren simply because they are not privy to their
displays ~Crick & Grotpeter, 1995; Vaillan-
court, 2005!. Still, in the present study, we
identified heterogeneous pattern of IA devel-
opment, with mothers rating a substantial pro-
portion of children as increasing their use of
IA. Parental reports offer a different yet im-
portant source of information about a child’s
social competence ~McEvoy, Estrem, Rod-
riguez, & Olson, 2003!. In addition, studies
have shown that similar results are obtained
when only parent reports are used compared
to when parent reports are combined with peer,
teacher, and self-reports ~e.g., Arseneault et al.,
2003!.

In sum, this study is the first to examine the
joint development of PA and IA using a person-
oriented approach and a representative popu-
lation sample followed from the preschool to
the elementary school years. The results show
that the most aggressive children use both form
of aggression; that boys and girls become in-
creasingly differentiated in their use of aggres-
sion during the preschool years, and that family
factors such as hostile ineffective parenting
interfere with the socialization of aggression.
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