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Abstract

We know relatively little about the development of disruptive behaviors (DBs), and gender
differences therein. The objective of this study was to describe the continuity and discontinuity in
the degree to which young children in the general population are reported to exhibit specific DBs
over time. Data came from the Québec Longitudinal Study of Child Development. First, the results
show that relatively few children exhibit DBs on a frequent basis at 41 months of age. Second, the
results show that a majority of children who exhibit a particular DB on a frequent basis at 41
months of age did not do so 1 year earlier. In addition, a majority of children who exhibited a
particular DB on a frequent basis at 29 months of age no longer do so 1 year later. Third, gender
differences in DBs (boys > girls) are either emerging or at least increasing in magnitude between
29 and 41 months of age. Consistent with the canalization of the behavioral development
principle, children who exhibited DBs on a frequent basis at 29 months of age are less likely to
stop doing so in the following year if they had exhibited the same behaviors at 17 months of age.

Many disruptive behaviors (DBs) already are part of the behavioral repertoire of the child by
the end of the second year of life (Forman, 2007; Hay, 2005; Loeber & Hay, 1994; D.M.
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Ross & Ross, 1976; Stifter & Wiggins, 2004; Tremblay et al., 1999). The next 2 years of life
also are often considered to be very important for children’s socioemational development
(Brownell & Kopp, 2007; Sroufe, 1995; see also Campbell, 1990, 2002).

There is now emerging epidemiological evidence about the development of DBs during
toddlerhood. First, relatively few children in the general population exhibit DBs on a
frequent/severe basis before 2 years of age (Baillargeon, Normand et al., 2007; Heinstein,
1969; Mathiesen & Sanson, 2000). In a probability sample representative of children born in
1997 to 1998 to mothers living in the Canadian province of Québec (V= 1,985), 13
behaviors of opposition-defiance, inattention, hyperactivity, and physical aggression were
investigated (Baillargeon, Normand et al., 2007). At 17 months of age, based on mothers’
reports (i.e., ratings on a 3-point Likert scale—never, sometimes, or often), behaviors of
physical aggression and inattention were exhibited on a frequent basis by fewer than 6% of
children. Behaviors of opposition-defiance were more common. Between 10 and 16% of
children exhibited these behaviors on a frequent basis. As for hyperactivity behaviors, at
least 17% and up to 36% of children exhibited them on a frequent basis. Similar findings
were obtained in large-scale studies that documented the intensity/severity/frequency of DBs
in children under 2 years of age (e.g., Tremblay et al., 1999; van Zeijl et al., 2006).

Second, gender differences appear to already be present in some DBs before 2 years of age
(Baillargeon, Normand et al., 2007).1 The study by Baillargeon, Normand et al. (2007)
found that at 17 months of age, boys were more likely than were girls to be distracted,
restless, or hyperactive and to fidget, kick, bite, and hit other children on a frequent basis.
Further, gender differences increased in magnitude between 17 and 29 months of age in
some of these DBs (i.e., restless or hyperactive and fidgets) and emerged in others (i.e.,
fights and attacks), with boys being more likely to start and girls being more likely to stop
exhibiting DBs on a frequent basis during this period.

Third, there is substantial discontinuity in the degree to which children exhibit DBs during
toddlerhood. In the study by Baillargeon, Normand et al. (2007), a majority of children who
had exhibited a particular DB on a frequent basis at 17 months of age did not behave that
way 1 year later. In addition, generally, a majority of children who exhibited a particular DB
on a frequent basis at 29 months of age had not done so 1 year earlier.

In this article, we follow up on the earlier study by Baillargeon, Normand et al. (2007) and
describe the continuity and discontinuity (and gender differences therein) in the degree to
which children in the Québec population were reported to exhibit different DBs between 29
and 41 months of age. We do so while taking into account the degree to which these children
were reported to have exhibited these behaviors at 17 months of age.

INote, however, that no gender differences in DBs were found in the University of California Control Study (Macfarlane, Allen, &
Honzik, 1954), except for one behavior of irritability (A/= 116 for children at 21 months of age), in the Norwegian study by Mathiesen
and Sanson (2000; /=921 for children at 18 months of age) (K.S. Mathiesen, personal communication, May 2003), and in the 1956
Child Health Survey (Heinstein, 1969), based on our reanalysis of the data (~7= 86 for children 12-17 months old; 7= 97 for children
18-23 months old).
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DEVELOPMENT OF DBs DURING LATE TODDLERHOOD AND THE EARLY
PRESCHOOL PERIOD

Starting or Ceasing to Exhibit DBs on a Frequent Basis Between 29 and 41 Months of Age

Even during late toddlerhood and the early preschool period when there can be a marked
decrease in the proportion of children who exhibit DBs, children who start exhibiting a
particular DB between 29 and 41 months of age could represent a substantial proportion of
the children who, at 41 months of age, frequently exhibit this behavior. To our knowledge,
there is only one epidemiological study that has directly addressed that issue. Jenkins,
Owen, Bax, and Hart (1984) found that a majority (i.e., 83.3%, or 10 of 12) of children who
were difficult to manage on a frequent basis at 3 years of age had not been so 1 year earlier.
They also found that more than one third (i.e., 43.3%, or 13 of 30) of children who exhibited
temper tantrums on a daily basis at 3 years of age had not done so 1 year earlier. In contrast,
even if the proportion of children who exhibit DBs were to increase during late toddler-hood
and the early preschool period, children who stop exhibiting a particular DB on a frequent
basis between 29 and 41 months of age could represent a substantial proportion of the
children who, at 29 months of age, frequently exhibited this behavior. Again, Jenkins et al.
found that a majority of children who had been difficult to manage (i.e., 71.4%, or 5 of 7) or
had exhibited temper tantrums (i.e., 55.3%, or 21 of 38) on a frequent basis at 2 years of age
did not behave that way 1 year later. Overall, it may be that starting to exhibit DBs on a
frequent basis and ceasing to do so both constitute important aspects of the development of
DBs in young children. The importance of the former may come from the fact that
children’s conflicts with their mothers and siblings (and, possibly, also with their peers) do
not actually decrease in frequency during this period (Tesla & Dunn, 1992). In addition,
children perhaps may be more likely to use not only their increasingly sophisticated
sociocognitive skills but also other means (e.g., force, noncompliance) to get their own way
(Tesla & Dunn, 1992; see also Dunn, 1988). Hence, children’s close relationships may
actually become less, not more, harmonious during this period. The importance of this
aspect would be inconsistent, however, with the arrested socialization hypothesis according
to which development essentially follows a unidirectional trajectory where children learn not
to exhibit DBs over time (Patterson, 1982; Tremblay, 2003, 2008).

Development of Gender Differences in DBs Between 29 and 41 Months of Age

Another reason for describing the continuity and discontinuity in the degree to which
children exhibit DBs over time is to determine whether gender differences in DBs are
increasing in magnitude (or emerging if they were not already present) during late toddler-
hood and the early preschool period. On one hand, it may be that boys are more likely than
are girls to start exhibiting DBs on a frequent basis between 29 and 41 months of age. On
the other hand, girls may be more likely than are boys to stop exhibiting these behaviors on a
frequent basis during this period. All in all, gender differences could be present in both
aspects of the development of DBs in young children. This would be consistent with a
number of different explanations that have been proposed over the years to account for a
hypothesized increase in the magnitude of gender differences in DBs during this period
(Cairns & Kroll, 1994; Eme, 2007; Hay, 2007; Keenan & Shaw, 1997). For instance, boys
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may be more likely to start exhibiting physically aggressive behaviors on a frequent basis
between 29 and 41 months of age because when resorting to force in social conflicts, they
are more effective in inflicting harm due to greater forearm length. In addition, girls may be
more likely to stop exhibiting these behaviors on a frequent basis during this period because
they are better able to use verbal strategies to resolve their disputes. Girls also may be under
greater pressure from parents (and other socialization agents) to stop exhibiting DBs (Hay,
2007; Keenan & Shaw, 1997).

Effect of Early DBs on the Development of the Same Behaviors Between 29 and 41 Months

of Age

Objective

Finally, it is important to determine whether DBs exhibited before 2 years of age affect the
continuity and discontinuity in the degree to which children exhibit the same DBs during
late toddlerhood and the early preschool period. On one hand, it may be that children who, at
29 months of age, did not exhibit a particular DB on a frequent basis are more likely to start
doing so in the following year if they had exhibited the same behavior at 17 months of age.
On the other hand, children who, at 29 months of age, exhibited a particular DB on a
frequent basis may be less likely to stop doing so in the following year if they had exhibited
the same behavior at 17 months of age. Overall, DBs exhibited before 2 years of age could
affect both aspects of the development of DBs in young children. This would be consistent
with Kuo’s (1967/1976) concept of canalization of behavioral development, according to
which there is a gradual reduction of behavioral plasticity during the course of development
(also see Gottlieb, 1991; Schlichting & Pigliucci, 1998). This broadly applicable principle
also is realized in the early onset hypothesis (Loeber, 1982; also see Caspi & Moffitt, 1995),
according to which the DBs of some individuals are more likely to show continuity over
time; namely, the DBs of children who exhibited the same DBs earlier in life. However, not
all developmental theorists share the view that early DBs can affect the development of the
same behaviors later in life. Some have postulated predictability at the level of the quality of
the child’s adaptations to salient developmental issues across developmental periods, but not
at the level of specific behaviors (Sroufe, 1979, 1995; Sroufe & Rutter, 1984; also see
Campbell, 2002), or, at least, not reaching before 2 years of age (Kagan & Moss, 1962;
Kagan, 1984; Rutter, 1984). Others dispute altogether the possibility of prediction in
individual development (e.g., Lewis, 1990, 2000).

We know relatively little about the development of DBs that usually comprise scales of
externalizing behavior problems (Task Force on Research Diagnostic Criteria: Infancy and
Preschool, 2003). In addition, there is now emerging epidemiological evidence that
substantial differences do exist in the development of DBs that are often used to assess a
particular behavior problem (Baillargeon, Normand et al., 2007). As a corollary, results
obtained at the level of a particular behavior problem (e.g., gender differences) are not
generalizeable to the DBs (and vice versa) (Thissen, Steinberg, & Gerrard, 1986) (In
contemporary psychiatry, both the syndromes and the individual symptoms are believed to
be appropriate units of analysis; Mojtabai & Rieder, 1998; also see Costello, 1992; Persons,
1986.) Another reason for focusing on the development of specific DBs is that similarities
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that exist in the development of DBs may help us infer the main characteristics of what
constitutes the normative development of these behaviors.

The aim of this study is to describe the continuity and discontinuity in the degree to which
boys and girls in the general population exhibit different DBs between 29 and 41 months of
age. More specifically, we want to investigate the following issues:

. The importance of starting and ceasing to exhibit DBs on a frequent basis
between 29 and 41 months of age. What is the proportion of children who
exhibited a particular DB on a frequent basis at 41 months of age who had not
done so 1 year earlier? What is the proportion of children who exhibited a
particular DB on a frequent basis at 29 months of age who were no longer doing
so 1 year later?

. Gender differences in the likelihood of starting and/or ceasing to exhibit DBs on
a frequent basis during this period. Are boys more likely to start exhibiting a
particular DB on a frequent basis between 29 and 41 months of age, are girls
more likely to stop doing so, or both?

. Whether DBs exhibited at 17 months of age affect the likelihood of starting
anad/or ceasing to exhibit the same DBs on a frequent basis between 29 and 41
months of age. Are children who did not exhibit a particular DB on a frequent
basis at 29 months of age more likely to start doing so in the following year if
they had exhibited the same behavior at 17 months of age? Are children who
exhibited a particular DB on a frequent basis at 29 months of age less likely to
stop doing so in the following year if they had exhibited the same behavior at 17
months of age?

METHOD

Participants

The Québec Longitudinal Study of Child Development (QLSCD) is conducted by the
Direction des enquétes longitudinales et sociales (formerly Santé Québec), a division of the
Institut de la statistique du Québec (ISQ). It has been following a representative birth cohort
of singletons born to mothers living in the province of Québec, Canada, between October
1997 and July 1998. The 2,817 infants selected from the official records of birth certificates
represented approximately 94.5% of the target population, which in turn represented
approximately 96.6% of the Québec population of newborns (for more details on the
QLSCD methodology, see Jetté, 2002; Jetté and Des Groseilliers, 2000). For the first wave
of data collection, when the infants were between 59 and 64 weeks of corrected age (defined
as the sum of the duration of pregnancy and the chronological age of the baby), the parents
of 2,120 infants (i.e., 2,120/2,817 = 75.3% cross-sectional response rate) were respondents
to the main questionnaire used by the QLSCD (discussed later). Subsequently, the parents of
2,045 [i.e., 2,045/2,120 = 96.5% longitudinal response rate (LRR)], 1,997 (i.e., 94.2% LRR),
and 1,950 (92.0% LRR) infants participated in the second, third, and fourth waves,
respectively, of data collection when the children were approximately 17, 29, and 41 months
of age, respectively. In fact, relatively few respondents stopped participating after the first
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Materials

wave of data collection, with 1,924 (90.8% LRR) respondents taking part in all four waves.
The following is known about the first wave of data collection:; Of the 2,120 respondents,
41.5% of the infants were firstborn, 80% of families were still intact when the infant reached
5 months of age, 11.7% of respondents reported social assistance as the household’s
principal source of income, 16% of parents were immigrants (mainly of non-European
origin), and 18.0% of them did not have a high-school diploma. French was the only
language spoken at home in 75% of the households (for a more detailed description of the
sociodemographic characteristics of the infants” households in the first wave of data
collection, see Baillargeon, Zoccolillo et al., 2007; Desrosiers, 2000).

A computerized questionnaire was administered during a face-to-face interview conducted
in the child’s home with the person most knowledgeable (PMK) about the child. In more
than 99% of cases, the PMK was the child’s biological mother. Mothers are arguably the
most important source of information about young children’s DBs because they are likely to
be familiar with their child’s behavior across a range of different settings. Furthermore,
mothers are expected to be good informants especially when, as in this study, the focus is on
specific behaviors that are relatively easy to observe and require little inference (Campbell,
1990; Carter, Briggs-Gowan, Jones, & Little, 2003; Dunn & Kendrick, 1980; Earls, 1980b;
Jenkins, Bax, & Hart, 1980; Radke-Yarrow & Zahn-Waxler, 1984; Willoughby & Haggerty,
1964; Zahn-Waxler & Radke-Yarrow, 1982).

Ten behaviors of opposition-defiance, inattention, hyperactivity, and physical aggression
were considered in this study (see Table 1). These DBs are the same as those in the study by
Baillargeon, Normand et al. (2007), except for three behaviors of physical aggression (i.e.,
kicks other children, bites other children, and hits other children). At the fourth wave of data
collection when children were approximately 41 months of age, these were replaced by a
single behavior (i.e., kicks, bites, or hits) to reduce the overall length of the face-to-face
interview. Most DBs came from the Child Behavior Checklist/2-3 (Achenbach, 1992;
Achenbach, Edelbrock, & Howell, 1987). One behavior of inattention (Behavior 4:
inattentive) was taken/adapted from the Preschool Behavior Questionnaire (Behar &
Stringfield, 1974; Fowler & Park, 1979) (see Table 1). Three behaviors of inattention
(Behavior 5: easily distracted) and hyperactivity (Behaviors 7: fidgets and 8: difficulty
waiting) were taken from the Survey Diagnostic Instrument (Boyle et al., 1987; Offord et al.,
1987) (see Table 1). Further evidence of the DBs’ validity comes from their use in a number
of different scales of externalizing behavior problems (e.g., Achenbach & Rescorla, 2000;
Carter et al., 2003; R. Goodman 1994, 1997). Each DB was rated by the PMK using a 3-
point Likert scale: 1 (never or not true), 2 (sometimes or somewhat true), and 3 (often or
very true). At the fourth wave of data collection, a 12-month reference period was specified.
At the third wave of data collection, such a reference period was not specified, but mothers
probably recalled being asked about these behaviors (and other recurring themes in the
questionnaire) at the previous visit when children were approximately 17 months of age.
Hence, it seems fair to assume that they were reporting about events that occurred since the
last interview. If the issue was raised, the mothers were told by the interviewers to report on
events since the last interview (1SQ, personal communication, 10 June 2011).

Infant Ment Health J. Author manuscript; available in PMC 2016 December 20.
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Design and Procedure

Weighted data for each DB were subjected to hierarchical loglinear modeling (Fienberg,
1980), with the behavior in question at 41 months of age (denoted D) as the dependent
variable, and the same behavior at 17 and 29 months of age and the child’s gender (denoted
B, C, and G, respectively) as the independent variables. A parameter of particular interest in
this study consisted of the conditional probability of a randomly selected child in the general
population exhibiting a particular DB never, sometimes, or often at 41 months of age given
the degree to which he or she had exhibited the same behavior at 17 and 29 months of age as
well as the child’s gender. The goal was to reproduce the observed frequencies in the four-
way contingency table while including as few effects as possible (i.e., BD, CD, GD, BCD,
CGD, BGD, and BCGD). Note that the BCG interaction effect as well as the BC, BG, and
CG main effects were all included in the different hierarchical loglinear models considered
in this study. For each DB, we eliminated cases with missing values (i.e., don’t know or
refusal rating categories) on any given wave of data collection. Very few cases (<2.0%) were
eliminated for that reason, except for one behavior of hyperactivity (Behavior 8: difficulty
waiting), where the partial nonresponse rate was 4.3% for boys and 4.4% for girls because of
a higher than usual rate of don’t know responses (see Table 1).

Goodness-of-fit assessment and maximum likelihood estimation—The
goodness-of-fit of a particular hierarchical loglinear model was assessed using three
goodness-of-fit test statistics: the Pearson chi-square ( 1/2), the likelihood-ratio chi-square
(L2), and the Cressie-Read (CR), with Cressie and Read’s (1984) recommended weight of
2/3 for sparse data. These statistics have a large sample ;(2 distribution under certain
conditions (Clogg, 1979). The L2 statistic also was used to compare hierarchically related
models because it can be partitioned exactly (Fienberg, 1980). Because of the QLSCD’s
design effect that increases the risk of falsely rejecting the null hypothesis, a conservative
alpha level (i.e.,a = 0.01) was used (Thomas & Heck, 2001). Maximum likelihood
parameter estimates for the different hierarchical loglinear models considered in this study
were obtained using the Expectation Maximization (EM) algorithm from IEM, a computer
program for the analysis of categorical data (Vermunt, 1997).

RESULTS
DBs at 41 Months of Age

Table 1 presents the percentage of boys and girls who were reported to exhibit a particular
DB at 41 months of age (Estimates of the same percentage at 17 and 29 months of age also
are presented for comparison purposes.) Relatively few children exhibited DBs on a frequent
basis at 41 months of age. In fact, generally less than 10% of children did so, except for four
behaviors of hyperactivity (Behaviors 6: restless or hyperactive, 7: fidgets, and 8: difficulty
waiting) and opposition-defiance (Behavior 1: defiant) (see Table 1). Among the 10 DBs
considered in this study, physically attacked people was the least common, with less than
30% of children exhibiting this behavior at 41 months of age (see Table 1). The behavior
was defiant or refused to comply with adults’ requests or rules was the most common, with
over 90% of children exhibiting this behavior occasionally or frequently at 41 months of age
(see Table 1).
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Starting or Ceasing to Exhibit DBs on a Frequent Basis Between 29 and 41 Months of Age

Table 2 presents the percentage of boys and girls who were reported to have started
exhibiting a particular DB on a frequent basis between 29 and 41 months of age. The
percentage of children who did so varied greatly from one behavior to another (see Table 2).
At one extreme, 1% of girls started physically attacking people on a frequent basis during
this period. At the other extreme, 18.1% of boys started being frequently defiant during this
period. Further, a majority of children who exhibited a particular DB on a frequent basis at
41 months of age had not done so 1 year earlier, except for two behaviors of hyperactivity
(Behaviors 6: restless or hyperactive, and 7: fidgets) (see “1 — Hit Rate” in Table 2). For
instance, 78.0% of boys and 82.2% of girls who frequently fought at 41 months of age had
not done so 1 year earlier. Hence, the percentage of children who started exhibiting DBs on a
frequent basis between 29 and 41 months of age appears substantial.

Table 2 also presents the percentage of boys and girls who were reported to have stopped
exhibiting a particular DB on a frequent basis between 29 and 41 months of age. Again, the
percentage of children who did so varied greatly from one behavior to another (see Table 2).
Furthermore, a majority of children who exhibited a particular DB on a frequent basis at 29
months of age were no longer doing so 1 year later, except for two behaviors of opposition-
defiance (Behavior 1: defiant) and hyperactivity (Behavior 6: restless or hyperactive) for
boys (see “False-Alarm Rate” in Table 2). For instance, 57.9% of boys and 64.6% of girls
who frequently fought at 29 months of age were no longer doing so 1 year later. Overall,
these results suggest that starting or ceasing to exhibit a particular DB on a frequent basis
between 29 and 41 months of age each constitute important aspects of the development of
DBs in young children.

Selecting a Baseline Hierarchical Loglinear Model

Table 3 presents the L2 goodness-of-fit test statistic for some of the hierarchical loglinear
models considered in this study. Model 1 included a main effect for each independent
variable (i.e., BD, CD, GD), but no interaction effects (i.e., BCD, CGD, BGD, BCGD).
According to the L2, this model fit the data for all DBs (see Table 3) (Note that this also was
the case according to the ;(2 and the CR goodness-of-fit test statistics.) Moreover, this model
did not represent a statistically significant decrease in fit over the eight hierarchically related
loglinear models that included interaction effects (BCGD), (BCD, CGD, BGD), (BCD,
CGD), (BCD, BGD), (CGD, BGD), (BCD, GD), (CGD, BD), and (BGD, CD), except for
one behavior of hyperactivity (Behavior 6: restless or hyperactive). For this behavior, the
selected baseline model included an interaction effect between the same behavior at 17
months of age and the child’s gender (CD, BGD) [This model fit the data; see Table 3 (Note
that this also was the case according to the ;(2 and the CR goodness-of-fit test statistics.)
Further, this model did not represent a statistically significant decrease in fit over
hierarchically related loglinear models that included other interaction effects.] Overall, these
results suggest that there are no gender differences in the stability of interindividual
differences in DBs between 29 and 41 months of age. Further, these results suggest that the
stability in question does not vary according the degree to which children exhibited the same
DBs at 17 months of age.
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Table 4 presents the estimates of the conditional probability of a randomly selected boy and
girl in the general population exhibiting a particular DB never, sometimes, or often at 41
months of age, given the degree to which he or she exhibited the same behavior at 17 and 29
months of age. For instance, 62.1% of children who, at 29 (and 17) months of age, changed
their behavior after punishment were still doing so at 41 months of age. In addition, 25.6%
of children who, at 29 (and 17) months of age, frequently did not change their behavior after
punishment were still not doing so at 41 months of age.

Are There Gender Differences in the Likelihood of Starting and Ceasing to Exhibit a
Particular DB on a Frequent Basis Between 29 and 41 Months of Age?

To answer this question, we considered a hierarchical loglinear model that included a main
effect for each independent variable except for the child’s gender (BD, CD). Under this
model, there is no association (beyond that expected by chance alone) between a particular
DB at 41 months of age and the child’s gender after taking into account gender differences
in the same behavior at 17 and 29 months of age. This model provided an acceptable fit for
all DBs, except for the two behaviors of inattention (Behavior 5: easily distracted) and
hyperactivity (Behavior 6: restless or hyperactive) (see Model 2 in Table 3) (Note that this
also was the case according to the /1/2 and the CR goodness-of-fit test statistics.) This model
also represented a statistically significant decrease in fit over the selected baseline
hierarchical loglinear model for the four behaviors of opposition-defiance (Behaviors 1:
defiant and 2: didn’t feel guilty), hyperactivity (Behavior 8: difficulty waiting), and physical
aggression (Behavior 9: fights) (see Table 3). These results suggest that there are gender
differences in the likelihood of starting and ceasing to exhibit on a frequent basis these six
DBs between 29 and 41 months of age.

Table 5 presents the estimates of the odds ratios that describe the association between a
particular DB at 41 months of age and the child’s gender after taking into account gender
differences in the same behavior at 17 and 29 months of age.

On one hand, boys were more likely than were girls to start exhibiting a particular DB on a
frequent basis between 29 and 41 months of age. For example, 9.5% of boys who had not
exhibited defiance at 29 (and 17) months of age often exhibited this behavior at 41 months
of age; in comparison, only 6.9% of girls did so (see Table 4). In fact, between 29 and 41
months of age, boys were 1.42 times more likely than were girls to have started exhibiting
defiance on a frequent basis (see Table 5).

On the other hand, between 29 and 41 months of age, girls were more likely than were boys
to stop exhibiting a particular DB on a frequent basis. For example, 2.8% of girls (but only
2.2% of boys) who, at 29 (and 17) months of age, had exhibited defiance on a frequent basis
were no longer exhibiting this behavior at 41 months of age (see Table 4). In fact, between
29 and 41 months of age, girls were 1.42 times more likely than were boys to have stopped
exhibiting defiance on a frequent basis (see Table 5). Overall, these results suggest that
gender differences in DBs increase in magnitude between 29 and 41 months of age, except
for the two behaviors of opposition-defiance (Behavior 3: didn’t change behavior) and
inattention (Behavior 4: inattentive).

Infant Ment Health J. Author manuscript; available in PMC 2016 December 20.
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Figure 1 depicts the relationships between a particular DB at 17, 29, and 41 months of age
and the child’s gender. This path diagram illustrates the development of gender differences
in DBs during toddlerhood and the early preschool period, showing that gender differences
have (a) not yet emerged at 41 months of age for the two behaviors of opposition-defiance
(Behavior 3: didn’t change behavior) and inattention (Behavior 4: inattentive); (b) emerged
at 41 months of age for the three behaviors of opposition-defiance (Behaviors 1: defiant and
2: didn’t feel guilty) and hyperactivity (Behavior 8: difficulty waiting); (c) emerged at 29
months of age and increased in magnitude over the next year for two behaviors of physical
aggression (Behaviors 9: fights and 10: attacks); and (d) emerged at 17 months of age and
increased in magnitude over the next 2 years for the three behaviors of hyperactivity
(Behavior 6: restless or hyperactive and 7: fidgets) and inattention (Behavior 5: easily
distracted). Overall, these results suggest that gender differences in DBs emerge at different
points in time, but once they do for a particular DB, they tend to increase in magnitude over
time.

Does the Degree to which Children Exhibited a Particular DB at 17 Months of Age Affect
the Likelihood of Starting and Ceasing to Exhibit the Same Behavior on a Frequent Basis
Between 29 and 41 Months of Age?

To answer this question, we considered a hierarchical loglinear model that included a main
effect for each independent variable except the DB at 17 months of age [i.e., Model 3 (CD,
GD)]. Under this model, there is no association (beyond that expected by chance alone)
between a particular DB at 17 and 41 months of age after taking into account the association
between the same behavior at 29 and 41 months of age. This model did not provide an
acceptable fit to the data for the DBs, except for one behavior of opposition-defiance
(Behavior 2: didn’t feel guilty) (see Table 3) (Note that this also was the case according to
the ;(2 and the CR goodness-of-fit test statistics.) In this case, however, this model
represented a statistically significant decrease in fit over the selected baseline hierarchical
loglinear model, 3.2 = 37.63 — 17.09 = 20.55; 3df= 28 — 24 = 4; p <.001. These results
suggest that the likelihood of starting and ceasing to exhibit a particular DB on a frequent
basis between 29 and 41 months of age varies according to the degree to which children
exhibited the same behavior before 2 years of age.

Table 5 also presents the estimates of the odds ratios that describe the association between a
particular DB at 17 and 41 months of age after taking into account the association between
the same behavior at 29 and 41 months of age.

On one hand, children who, at 29 months of age, did not exhibit a particular DB on a
frequent basis were more likely to start doing so in the following year if they had exhibited
the same behavior at 17 months of age. For example, 28.9% of boys who did not fight at 29
months of age were doing so on a frequent basis 1 year later if they had exhibited this
behavior on a frequent basis at 17 months of age; in comparison, among boys who, at 17
months of age, had exhibited this behavior on an occasional basis or not at all, only 6.0 and
2.9%, respectively, were reported to fight frequently at 41 months of age (see Table 4). In
fact, children who had fought on a frequent basis at 17 months of age were 2.89 times more
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likely than were those who had not fought at all to have started exhibiting this behavior on a
frequent (rather than occasional) basis between 29 and 41 months of age (see Table 5).

On the other hand, children who exhibited a particular DB on a frequent basis at 29 months
of age were less likely to stop doing so in the following year if they had exhibited the same
behavior at 17 months of age. For example, 70.7% of boys who fought on a frequent basis at
29 months of age were no longer doing so 1 year later if they had not exhibited this behavior
at 17 months of age; in comparison, among boys who had exhibited this behavior on an
occasional and a frequent basis at 17 months of age, the percentage was only 58.5 and
21.9%, respectively (see Table 4). In fact, children who had fought on a frequent basis at 17
months of age were estimated to be 2.89 times less likely than were those who had not
fought at all to have stopped exhibiting this behavior on a frequent basis (and gone to
exhibiting it on an occasional basis) between 29 and 41 months of age (see Table 5). Overall,
these results suggest that DBs before 2 years of age affect the development of the same
behaviors between late toddlerhood and the early preschool period.

Figure 1 also depicts the impact of early DBs on the development of the same behaviors
during late toddlerhood and the early preschool period. As shown in the path diagram, this
impact is made up not only of the direct effect of early DBs on the same behaviors at 41
months of age but also of their indirect/chain reaction (Rutter, 1989) effect via the same
behaviors at 29 months of age (The estimates of the odds ratios that describe the total (i.e.,
direct + indirect) effect of early DBs on the same behaviors at 41 months of age are available
from R.H.B. upon request.)

DISCUSSION

Most previous longitudinal studies of disruptive behavior development have not explicitly
considered the continuity and discontinuity in the degree to which young children exhibit
DBs over time. As a result, we know little about the importance of starting and ceasing to
exhibit DBs on a frequent basis during toddlerhood and the preschool period. Another
neglected developmental issue is whether boys and girls differ in their likelihood of starting
and/or ceasing to exhibit DBs on a frequent basis during this period. Finally, we know little
about the impact of DBs before 2 years of age on the development of the same behaviors
later in life. The aim of this study was to investigate these issues in the context of a
prospective population-based cohort study. More specifically, we wanted to describe the
continuity and discontinuity (and gender differences therein) in the degree to which children
were reported to exhibit different DBs between 29 and 41 months of age while taking into
account the degree to which these children were reported to have exhibited these behaviors
at 17 months of age. Overall, the results are remarkably consistent across DBs, suggesting
that they describe quintessential aspects of the development of these behaviors during
toddlerhood and the early preschool period.

Exhibiting DBs in the Fourth Year of Life

Being defiant or refusing to comply with adults’ requests or rules was the most common of
the 10 DBs considered in this study, with about one fourth of children reported to exhibit
this behavior on a frequent basis at 41 months of age. But overall, relatively few children
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exhibited DBs on a frequent basis at this age. Similar results were obtained in other
epidemiological surveys (Baillargeon, Tremblay, & Willms, 2005; Crowther, Bond, & Rolf,
1981; Earls, 1980a, 1980b; Heinstein, 1969; Jenkins et al., 1980; Koot & Verhulst, 1991;
Luk, Leung, Bacon-Shone, & Lieh-Mak, 1991; Richman, Stevenson, & Graham, 1982; also
see Jenkins et al., 1984) as well as in recent large-scale studies that have documented the
intensity/severity/frequency of DBs in children during the fourth year of life (e.g., NICHD
Early Child Care Research Network, 2004; van Zeijl et al., 2006). Further, these results are
similar to those obtained in population-based studies that have documented the intensity/
severity/frequency of DBs in school-aged children (e.g., Offord & Lipman, 1996; Tremblay
etal., 1996). In summary, these results suggest that when exhibited on a frequent basis, DBs
are not more age-appropriate in preschool-aged children than they are in school-aged
children.

Starting or Ceasing to Exhibit DBs on a Frequent Basis During Late Toddlerhood and the
Early Preschool Period

According to the arrested socialization hypothesis, children who exhibit physically
aggressive behaviors toward their peers are simply those who have not responded to
socialization efforts and have failed to learn not to act aggressively (Patterson, 1982;
Tremblay, 2003, 2008). This characterization of DB development seems to be based on
existing longitudinal studies that have mostly considered change in DBs at the aggregate
level (i.e., net or mean change). In contrast, our results show that a majority or close to a
majority of children who exhibited a particular DB on a frequent basis at 41 months of age
had not done so 1 year earlier. Further, the proportion of children who exhibited DBs on a
frequent basis at 41 months of age was more or less the same as, or even higher than, the one
at 29 months of age for seven behaviors of opposition-defiance (Behavior 1: defiant),
inattention (Behaviors 4: inattentive and 5: easily distracted), hyperactivity (Behaviors 6:
restless or hyperactive and 8: difficulty waiting), and physical aggression (Behaviors 9:
fights and 10: attacks). Together, these results contradict the view that DBs (the hallmark of
the “terrible twos”) are normative during toddlerhood, with toddlers simply growing out of
them over time (also see Baillargeon, Normand et al., 2007). A variety of factors may
actually contribute to children starting to exhibit DBs on a frequent basis during late
toddlerhood and the early preschool period. We consider some of these factors in the next
section, where we contemplate different explanations as to why boys are more likely than
are girls to do so.

Change in the Magnitude of Gender Differences in DBs During Late Toddlerhood and the
Early Preschool Period

Our results show that gender differences in some DBs emerged between 29 and 41 months
of age, with boys being more likely to start and girls being more likely to stop exhibiting
DBs on a frequent basis during this period. This also accounted for an increase in the
magnitude of gender differences for the other DBs for which gender differences already
were present at 17 and/or 29 months of age.

This effect may be due to parents (and other socialization agents) exerting more pressure on
girls than on boys to curb DBs (Hay, 2007; Keenan & Shaw, 1997). For instance, boys are
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less likely to be required to stop attempts to wrest objects from peers (H. Ross, Tesla,
Kenyon, & Lollis, 1990). However, this effect was not replicated in the context of sibling
conflicts (Lollis, Ross, & Leroux, 1996; Martin & Ross, 2005; Power & Parke, 1986; also
see Lytton & Romney, 1991). In addition, parents’ gender-differentiated socialization
practices may be contingent upon constitutionally based predispositions [e.g., gender
differences in rough-and-tumble play (Bjorklund & Pellegrini, 2002; Geary, 1998; also see
Fagen, 1981); gender differences in activity level (Else-Quest, Hyde, Goldsmith, & Van
Hulle, 2006; Halverson & Waldrop, 1973); gender differences in forearm length (Gindhart,
1973; Tanner, 1962); person-orientation (as opposed to object-orientation) (Baron-Cohen,
2003; Bell, 1968; Geary, 1998; Hoffman, 1975, 1981; Lippa, 2005); and gender differences
therein (Garai & Scheinfeld, 1968; Haviland & Malatesta, 1981; Hoffman, 1977; Hutt, 1977,
Lippa, 2005; McGuinness & Pribram, 1979)]. Further, gender differences in these
predispositions could in and of themselves explain, at least in part, the observed increase in
the magnitude of gender differences in DBs. In the case of DBs for which gender differences
were not already present at 17 and/or 29 months of age, this would amount to a sleeper (i.e.,
delayed) effect.

Another possible social-learning explanation is that toddlers/preschoolers are applying
socially prescribed rules and standards to regulate their own behavior, with girls exhibiting
fewer DBs to avoid self-criticism and to maintain self-satisfaction and self-worth (Bussey &
Bandura, 1999; Maccoby, 2002). However, it is not clear whether such sex-stereotyped roles
are already part of the repertoire of children before 41 months of age. In addition, children
begin playing in same-sex play groups during this period (e.g., La Freniere, Strayer, &
Gauthier, 1984), with play styles that tend to be more rough/physical in male pairs than in
female pairs or opposite-sex pairs (DiPietro, 1981; also see Jacklin & Maccoby, 1978). But,
again, gender-segregated play groups and their associated sex-stereotyped play behaviors
may be contingent upon constitutionally based predispositions (Maccoby, 1988).

An alternative explanation is that the increase in the magnitude of gender differences in DBs
may be due to girls maturing faster than boys in the context of a decrease with age in the
proportion of children exhibiting DBs on a frequent basis. In other words, when compared to
boys during the same period, girls should be less likely to start and more likely to stop
exhibiting DBs because of their faster rate of physical maturation (maturational tempo). In
addition, negotiating conflicts with peers and caregivers requires sophisticated linguistic,
cognitive, emotional, and social abilities on the part of toddlers, abilities which may develop
at an earlier age for girls than they do for boys. Although this explanation might be plausible
for some DBs, it is not for others; namely, those for which the proportion of children
exhibiting them on a frequent basis at 41 months of age is the same or higher compared to
what it was 1 year earlier (i.e., Behaviors 1: defiant, 4: inattentive, 5: easily distracted, 6:
restless or hyperactive for boys, 8: difficulty waiting, 9: fights, and 10: attacks for boys).

The Second Year of Life as a Milestone in the Development of DBs

The second year of life is considered by some developmental psychologists as the point in
life when DBs first become manifest (e.g., Baillargeon, Normand et al., 2007; Baillargeon,
Sward, Keenan, & Cao, 2011; Baillargeon, Zoccolillo et al., 2007; Hay, 2005; Hay & Ross,
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Limitations

1982; Loeber & Hay, 1994; Tremblay et al., 1999). This period may not only mark the onset
of DBs in children but also exert a lasting influence over the development of DBs later in
life. Our results show that DBs exhibited at 17 months of age affect the continuity and
discontinuity in the degree to which children exhibit the same behaviors between 29 and 41
months of age. Consistent with Kuo’s (1967/1976) theory of behavioral potentials, we
observe a “canalization” of disruptive behavior development during this period, with early
DBs both increasing the likelihood of starting to exhibit the same behaviors on a frequent
basis and decreasing the likelihood of ceasing to do so over time.

Together, these results suggest that the predictive accuracy of some early DBs may be quite
good, at least in the context of a multistage screening procedure. In fact, the false-alarm rate
was below .5 for four behaviors of opposition-defiance (Behavior 1: defiant), hyperactivity
(Behavior 6: restless or hyperactive), and physical aggression (Behaviors 9: fights and 10:
attacks) when considering children who not only exhibited these behaviors on a frequent
basis at 29 months of age but also at 17 months of age (see Table 4). Further, the proportion
of children who at 41 months of age exhibited a particular DB on a frequent basis, but did
not do so 1 year earlier (i.e., 1 — hit rate) was less than .3 for two behaviors of hyperactivity
(Behaviors 6: restless or hyperactive and 7: fidgets) and less than .5 (but >.4) for two
behaviors of opposition-defiance (Behavior 1: defiant) and hyperactivity (Behavior 8:
difficulty waiting) for children who had exhibited these behaviors on a frequent basis at 17
months of age. Of course, the predictive accuracy of early DBs may be even better in the
context where many DBs assessing a particular disruptive behavior problem are being
considered together (Baillargeon & Bégin Galarneau, 2009). Overall, it appears that the
predictive accuracy of early DBs is not as limited as was previously thought (Bennett et al.,
1999; Bennett, Lipman, Racine, & Offord, 1999). These results suggest that targeted, rather
than universal, interventions may be better suited at preventing disruptive behaviors in
children before school entry (Tremblay 2010; for a different view, see Bayer, Hiscock,
Morton-Allen, Ukoumunne, & Wake, 2007).

First, children born to mothers residing in Northern Québec, Cree and Inuit “territory,” and
on native reserves were not part of the target population; however, these exclusions
represented only 2.1% of all live births to mothers residing in Québec. Second, we used only
one informant—mothers—whose expectations of appropriate behavior may affect
perception of their children’s DBs. Further, the continuity and discontinuity in DBs over
time may reflect, at least to some extent, the continuity and discontinuity in reporting biases;
however, there is evidence that the effect of such biases may be relatively small in magnitude
at any given point in time (e.g., Zahn-Waxler & Radke-Yarrow, 1982). Third, no reference
period was specified at the third wave of data collection, when children were approximately
29 months of age. Even when a 12-month reference period is specified, as for the fourth
wave of data collection, the mothers’ time frame of reference might be variable (and not
exactly the intended one). This limitation is typical of studies using behavior checklists.
Fourth, we described the development of specific DBs rather than the development of the
different behavior problems (e.g., opposition-defiance, physical aggression, and
hyperactivity-impulsivity) that they are often used to assess. However, behaviors and
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problems represent complementary levels of analysis, and it is not possible to fully
appreciate the latter without knowing about the former. For example, gender differences at
the level of a particular behavior problem may or may not be indicative of gender differences
at the level of the DBs. In the study by Baillargeon, Zoccolillo et al. (2007), gender
differences were found in the proportion of children who, at 17 months of age, experienced a
significant physical aggression problem (boy >girl), but not in some physically aggressive
behaviors (i.e., fights, attacks). Gender differences in physical aggression in the absence of
gender differences in these behaviors revealed a gender paradox, with physically aggressive
girls being more likely than are their male counterparts to fight and attack other children.

CONCLUSION

Unlike most previous longitudinal studies of young children’s DBs, this prospective
population-based cohort study explicitly considered the continuity and discontinuity in the
degree to which children in the general population exhibit DBs during toddlerhood and the
preschool period. Three largely neglected, but important, developmental issues were
investigated. In the end, we were able to show that:

. Starting to exhibit DBs on a frequent basis over time constitutes an important
aspect of early DB development. Future research will need to identify not only
factors accounting for young children ceasing to exhibit DBs on a frequent basis
during toddlerhood and the preschool period but also factors responsible for
young children starting to do so over this period.

. Boys and girls differ in their likelihood both of starting and of ceasing to exhibit
DBs on a frequent basis over time. Future research will need to identify the
factors responsible for the emergence of gender differences in DBs during
toddlerhood and the preschool period. Note that the factors accounting for boys
being more likely to start exhibiting DBs on a frequent basis may be different
from the ones accounting for girls being more likely to stop doing so.

. Consistent with the canalization of behavioral development principle, DBs
exhibited during the second half of the second year of life affect the development
of the same behaviors during late toddlerhood and the early preschool period.
Future research will need to identify the factors operating very early in life that
are responsible for the lasting influence of early DBs over the development of the
same behaviors later in life. In addition, it would be interesting to determine
whether impairment associated with DBs at 17 months of age is affecting the
continuity and discontinuity in the degree to which children are reported to
exhibit the same behaviors between 29 and 41 months of age.
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Figure 1.
The relationships between a particular disruptive behavior at 17, 29, and 41 months of age

and the child’s gender. B, C, and D refer to the disruptive behavior at 17, 29, and 41 months
of age, respectively. G refers to the child’s gender.

Infant Ment Health J. Author manuscript; available in PMC 2016 December 20.



Page 23

BAILLARGEON et al.

(t10) 22t (€100 07T (9700679 (9700 TG  (¥70)SSC  (¥10) 612 144
(cto)ost (et0) 18T  (L10) 96y (9100975 (910) ¥'se  (ST0) €0€ 6C
(zT0) 89T (€100 06T (9T0) 2y  (910) 90v  (9T0) 8'Tv  (9T07) 'O LT 29'/69" = Anliqe1ey (126/026 =w) saweb ur uiny Jay/siy Joy Burirem Aynouyip peH ‘g
(tro) ozt (e10) 26T (9100 2Ly (910) 0'9r  (9T0) 8'0v  (STO7) 8'vE 144
(e10) g1 (S10) 208 (910) T'6E  (910) 29  (9T0) G6€  (STO) T'EE 6C
(sT0) 582 (9100 ¥'2e  (910) €6€  (ST07) L'Ge  (ST0) 22 (¥107) 692 LT 08'/€8" = Aulige11ay (€96/096 = /) Bunabpy dois 1, upinod *2
(zro) ST (WT0) 09z  (9T0) '8  (910)8'SS  (¥70)G9z  (2107) 2’81 144
(cto)ost  (wr10)T'Se  (910) 205 (9100 TOS (ST0)€TE (V10D 64T 62
(et0) 06T (¥10)8+%2 (910)0'Sy (9T0) 99y (9T0) 0’9  (ST07) 9'82 T v L'16L = Auidelay (296/196 =) aAndeIdAY 10 SS3JIsal Sem ‘||13s 1S Jou pnoD ‘9
AinnoesadAH
(200)9s (ot0) 26  (910)GvS (910) 085 (9107) 6'6€  (ST07) €€ 14
(2000 TS (2000 L% (910068 (9T0) T'Er (9T0)6'GS  (9T07) €2 6¢
(20009  (800) 29  (s10)87T€ (ST0) 96 (9100 9'€9 (9710 926 LT 85'/79" = Auliqe1laY (856/556 =) Auanae Aue o) Bupions a|qnosi pey ‘paroensip Afises sep °g
(9o0)ov (20009 (910009 (G100 999 (ST0) 02  (v10)82LC 14
(700) 2T (S00062 (9100 6'TY (9T0) 8'€r (9T0) ¥'95  (9T07) €€ 6¢
(000 0z  (v00)8T  (sT0)TOE (9T0) €9e  (ST0) 629 (970 029 LT 0L'/09" = Anl1geray (T96/096 =) SAnUIEUI SBAN 'y
uonusneu|
(20006 (600018  (910) 067 (9T0) 005 (9T0) T9v  (9T0) 6T 4%
(600018 (0TO) TOT (910D 90v  (9T0) L'T¥  (9T0) €TS  (9T07) 2'8Y 6¢
(oto) 2ot (eTo)8vT (9ro) €Ty (910 0Ty  (910) 6Ly (9T0) €% LT §§7/LS" = Aungenay (TS6/L76 =) J01neyaq Jays1y aBueyo 1,upip Juswysiund g
(90006  (800)€9 (9100 CLE (9T0) G2y (9100685  (9T07) 16 4%
(010021t (TT0) 02T (910) ¥'ve  (ST07) 2'ee  (9T0) SvS  (9T07) €vS 6¢
(crto)ovt  (eto) 9Lt (W0 vve (P10)ese (9100119 (9100 T'2G LT 9G'/€S" = Augelfey (976/8v6 =) Buineyagsiw Jelye A3InG |93} 0} Waes 1,upid
(€100 972 (100082 (ST0)9TL (ST0) SS9 (800089  (8007) 9 4%

(zTo) st (210) 9T  (ST0) 689 (ST0) 829 (210) 29T  (2107) 8°GT 6¢ 29791
(600) 28  (0t0) 2Tt (910D ver (9T0)¥Tvr  (9T0) 6Ly (9T0) ¥iv 1T "= Aupgelsy (€96/196 =) s8Nt Jo sisanbai synpe yum A|dwioo 0} pasnyal 1o Juelyep e T
aouelag-uonisoddo
19 Aog [B11o} Aog 3115} Aog (syauow ui) aby Joineyag anndnasig

uslyO [ENGENGS FENEIY

aby/ JO syluow T{ pue ‘6z ‘2T e siolAeyag aAndnisiqg palgiyx3 oypn usipliyD 1o abeiuadiad ayl Jo sarewnss

CIHR Author Manuscript

CIHR Author Manuscript

T31avl

CIHR Author Manuscript

PMC 2016 December 20.

in

available

Infant Ment Health J. Author manuscript



Page 24

BAILLARGEON et al.

‘Y% €E UBL) JB][BWS UOITRLIBA JO JUSIOLJO0D B aARY SoTewWIlsa Jajaweled ||
‘abe JO SYIUOW T PUe ‘6z ‘LT 18 Painses JoIAeyag aAldnISIP SWES 8y} JO [9pOLU J010R) UOWILIOI-3UO B WOy PaALISP ‘AjoAnoadsal ‘1B pue sAoq 1oy 81ewnss (686T ‘Us||0g) UONBUILLIBISP JO JUSIDIYB0D Y}
01 s1ajal AljigeIRY "8—€ suwnjod ul sasayiuased ui seadde Joineyaq aandnusip Jeinaned e Buiigiyxs uoneindod [eiaush sy ui plIyd pe1osjas Ajwopuel e Jo Aljigegold [eUOIIPUOD B} JO SYRWNS3 8} JO $TS

“U01303]|09 BIEP JO
SOARM ULINOJ PUB ‘PAIY) ‘pUO0D8s ay Ul erep Buissiw ou pey oym sjib pue (yseys sy 8104aq) sA0q 0 Jaquinu sy} 0 Jajas sesayusled ul sIaquinp "sa1ouanbal) PaAISsqo 8yl U0 Paseq aJe Salewss asay | ‘9joN

(voo)et  (s00)9¢  (S10) 28z (ST0)vve  (ST0)00L (9100 0°€9 14
#00) ¥'T  (#00) ST (€700 28T (¥T10)¥vve (€10)86L (#10) T'vL 6¢
¥00) ¥'T  (¥00) 6T  (210)¢9T (210) 0T (210) ¥'28 (€70) T'18 LT €L°/5L" = Aunaensy (656/.G6 =) ajdoad pasoene AjjeatsAud 0t
(2o0)Ts  (600) 62  (ST0) 22 (910)2Tr  (9T0) €29  (9T07) 0TS 14
(000 9z (9000 Tv  (WT0)622 (¥10) L2 (WT0)SvL  (ST07) 289 6¢
(€000 TT (500092 (tT0)8€T (TTO) ¥¥T  (210) T'G8  (27107) T'€8 LT 2L /LL = Rungeray (T96/T96 =) sIyby 031109 '6
uoissalbby [ealsAud
419 Aog 19 fog 3115} fog (syauow ui) aby Joineyag anndnasiq
usyO ENGENGS FEVEIN

CIHR Author Manuscript CIHR Author Manuscript CIHR Author Manuscript

PMC 2016 December 20.

in

available

Infant Ment Health J. Author manuscript



Page 25

BAILLARGEON et al.

"J31e| Jeak auo 0S Op Jou PIP INg ‘siseq Juanbaly e uo g Jejnaned e paugiyxs pey ‘abe Jo Syuow 6z 1e ‘0ym usip|iyd Jo uoiniodoid syl 0} SIajeu 8)el Wiieje-as|e) ayL Ial|Jes Jesk suo
0S 3UOP 10U pey Ing siseq Juanbaly e uo gq Jenanted e pangiyxe ‘sbe 1o syluow T e ‘oym ualp|1yd Jo uorodoid sy 01 siayal 318y UH — T,, "S810UaNbaIy PaAIBSTO S U0 paseq ale SaYeLWINSS say L ‘SJoN

080 1.0 L0 €80 TT 0T 0T x4 eV 0T
590 LS50 ¢80 8.0 LT v'e 44 79 sbi4 ‘6
uolssaIbby [ed1sAud
0L0 790 ¥90 990 TTT 80T OV¥T TTI Bunrem Aynoyna g
990 890 60 €€0 CE€T 6'8T 8'G 'S SEE
G50 3 40] 0S0 G¥0 V¥6 60T S 81T annoeIadAy 1o ssaisay 9
AnanoesadAH
180 S9°0 ¢80 €80 ¢ 0€¢ 9v 18 paroensip Ajiseq °g
8L°0 ¥.°0 160 /80 €71 X4 9'¢ 61 aAluseu] 'y
uonuayeu|

080 180 190 1.0 S9 '8 €€ 9 Joineyag abueyd 1,upid '€
180 ¥8°0 ¢90 690 L6 00T V¢ 144 Ain 994 3,up1@ 'z
¥5°0 6€0 190 ¥90 €8 ¥'9 9vT T8I uelada 1

aouelag-uonisoddo

B1L5} Aog Mo Aog 1o Aog 19 Aog Joineyag anndnasig

afey wiely-asied  aled WH -1 (%) buiddors  (95) buntels

aby JO SYIUOIN T pue gZ usamiag sioineyag aandnisia Buniqiyx3 paddols 1o paiuels oyaa ualpjiyD Jo abeijusdlad ayl Jo sajewiis3y
¢ 319vl

CIHR Author Manuscript CIHR Author Manuscript CIHR Author Manuscript

Infant Ment Health J. Author manuscript; available in PMC 2016 December 20.



Page 26

'SP 02 Yum dog ‘ad st T _mvo_\/_m

‘RjoAnoadsal “1apuah s, pjiyd ayp 40 pue ‘afe Jo SyIUOW GZ Pue /T 18 JOIABYS( SLIES 8} JO 199)49 UleW 8y} 0}
J19J81 @9 pue ‘@D ‘ag -onsnels 1sai aenbs-1yd onel-pooyladI = 2712 PUE T S|]3POIN UaamIaq uosLiedWod Y 1o} S/ Z ‘a10§313y) ‘AjaAnoadsal ‘g pue ‘g ‘T S|9POIAl 10} S0 82 PUR ‘9 ‘12 31aM 313y L ‘SION

04°28.T 000 6508 810" 808 zr €58 TE€C S92 SHoENY 0T
6'562T 000 £0°S0T 000" TTYLT 520 58Ty ozy Lz swbid 6
uolssaIbby |eaisAud
1228 000 9979 000" €8T ovo' 68'6¢ 909’ 9512 Bunrem Anouya '
50°29. 00 59'YS 1200 2L L0 20'L8 6T 08'62 SEER]
¥0°0£0T 000 96'80T 000" ¥S'9E 000 8229 810’ vi'se poAIoeIadAlY Jo ssapsay '
AinnoesadAH
61'E0T 000’ 16'2L 000" 82T 100 00°€S LE0 AL paloensip Alise3 °g
LTSIVT 000 88'8. 18T e voT 9e'se 8zT S6°TE aAnuaNeU| 'y
uonusneu|
82°TT0T 100 29’18 SE0T €179 £6T’ 20'ze 06¢’ 62'S2 Joineyag aBueyd 1,upIa €
85VTTT 90T’ £9'¢ 700" 9TET 85z’ A Svg' 60°LT A 93} 1,upIa 'z
61°98vT 000 0L°29 100" 086 110 vZ'sy 290 vi'se weysqa T

aouelya@-uonisoddo

21 d 21 d Ma-@ d 21 d 21 J01neysg aAndnusig
Aungeqoadinbg (@ (@o'ag e (@o'ad
‘@0 “&'1) by JO SYIUO /T 1B J0Ineyag 13pUaD) YIAN UOIBID0SSY [INN ‘ag “a'1) 8y JO SYIUON /T 18 JoIARyag
awes ayl YA uoneioossy [INN 3WES 3y} pue 19pud) YHAA UOIIRII0SSY
¥ [8POIN € [3PON Z 13PON T 18P0

BAILLARGEON et al.

S|aPOIAl Jeau1| 50 [e21Y21eIa1H N0 YUAA PaIeId0SSY D1ISIIelS a1enbS-1yD o1ey-pooy1|axi
€ 319vL

CIHR Author Manuscript CIHR Author Manuscript CIHR Author Manuscript

Infant Ment Health J. Author manuscript; available in PMC 2016 December 20.



Page 27

BAILLARGEON et al.

(920'/500°/500°) »€S0/8T0° /020"

(00T'/v20'/LT0°) 829°/669'/T2S"

(20T/€20°/LT0°) p0LT /€8T 16SY

usyo Sawlswos PEEIN] SYIL
9BV JO SUIUON T
aAnUSNeu
(8¥0'/v€0°/2€0°) 9SZ/LLT'ISST (8VO'/TVO'/2v0’) 26v/L9S° /9Ly (BE0'/SEQ'/2v0") 25T /95T 169€"
(€20°/TT0°/TT0) 60T /TL0°/290°  (¥€07/020°/€20°) T09'/259°/2vs  (T€0'/6T0'/€20°) 062'/LLZ /96€"
(ST0°/8007/900°) 850°/8€0°/0€0°  (9€07/€20°/8T0") ¥EY /€LY /0SE’ amo.\mmo.as.%om.\%q.:%.
usyo Sawlswos _w\m/_ SYIL
3
bV JO SYIUON T# g
J0IARY3( abueyd 1,upiq ‘€ W
(S€0/920°/920°) 9vT'/6807/€TT"  (V¥0'/EV0/8E07) 0TG/9TG /ey’ (OVO'/TYO/OV0’) Y€ /96E /SOV° o] (¥0'/SE0°/SED’) ETTIVET /ELT (Sv0'/€¥0°/6€0°) T2G'/LYS 10SY" (SE0'/880'/8E0 .97 /6TE 1LLE
(#70°/600'/600°) 050°/620'/8€0°  (9€0°/T€0°/S20°) 9€5°/L1G°/92y  (G€0'/0€0°/S20’) ¥Tv' 7Sy ILES S (020°/€T0°/€T0°) 8L0°/9¥0°/090°  (¥€07/0£0°/920°) T8S'/2LS'/08Y' amo.amo.\@woWﬁqm.\mwm.\oﬁ.
(070'/900'/500°) ¥E0'/6T0' /720" (€€0°/220°/8T0°) ¥9E'/OVE 9T (¥€0'/L20°/6T0’) 209'/0V9'/ETL N (5T0°/600'/800°) 950°/2€0°/0¥0°  (¥€0/820°/020°) 8T1'/86€ /YTE" @mo.\mmo.\owo.Wmm.anm.a%.
I
usyjo SaWI_WOS JONSN SYIUOINl 62 usyo Sawlswos Lw\.fm/_ SYIL
M9 fog m
2
3By 4O SUIO T¥ m
A9 1234 3.upia 'z m
(5v0°/980'/880°) T09' /287 /LTY  (ev07/SE0/8E0°) TL€ /506 /2ss"  (ETO/9007/ET0) p8Z0"/pETO p TED o) (0v0'/S€0'/6€0°) T89'/69G' /705" (8E0°/SE0'/8E0°) 962°/02Y /0LY Aos.\moo_\ﬁo.vMNO.\ES.\ENO.
(££0'/8707/ST0°) ¥82° /102 /09T  (0¥0'/8T0°/8T0) 9€9°/59.°/29L°  (¥20'/L00°/2T0°) 080'/7EQ°/ELO' S (0v0°/020'/8T0°) 09€'/¥92' /€T (T0'/T20°/020°) 89G'/S0L /6TL qNo.koo.\:O.WB.\HS.\%O.
(0£0'/6T0'/¥T0°) 0ET'/560'/690°  (650/820°/0€0°) 8¥9/208°/6€L°  (190'/220°/620°) 222'/L60°/26T N (820/520°/8T0°) GLT'/OET'/S60" (£50'/T€0°/TE0) GT9/9LL /8TL Awmo.\NNO.\mNo.WHN.;8.:2.
uslyo SaLLIaWoS JansN SUIUOIAN 62 usyo SaLUIBWOoS LmMz SUYIL
19 %og m
3BV JO SYIUON T

ueysa T

aby JO SUIUO\ /T pue 62 18 Sloineyag awes ayl paNgiyx3 ays 1o aH YaItyan 01 9a1baq ayp usnlo ‘aby 4o syluoN T ’e—(0) usyo 4o ‘(S) sawil
‘(N) 18naN—sJoineyag aandnisig Bunigiyx3 uoneindod Je1auss) ay ul |19 pue Aog pa1ds|as Ajwopuey e Jo AlljIqeqold [euonipuod ayj JO say

CIHR Author Manuscript

CIHR Author Manuscript

¥ 31avl

CIHR Author Manuscript



Page 28

BAILLARGEON et al.

(8T0/ETO'/2TO’) 6TT'/L80/650"

(620°/520°/0€0°) G.S'/26G'/€€S" (L20°1%20°/6207) L0€'/TZE'/60%" S (220°/210°/9T0°) 29T'/0ZT'/£80° (820°/2T0°/0€0°) 6SS'/€8S'/VES (520°/%20°/0€07) 6.2°/L62/¥8E"
(€T0'/600°/900°) LS0°/T#0°/S20° (€€0'/£20'1720°) 0TV /ETY'/0VE" (7£0'/820°/520°) €€5°/9%5'/SEY" N (£70°/210°/800°) T80°/850°/9€0° (2€0'/820°/920°) ST¥'/T2Y'/0SE" (¥£0'/620°/220°) S0G'/T2S /ETY
usyo SaWIBWOoS JANSN SUIUOIA 62 uso SawIIBWos J9NSN Sy
1) Aog
8BV J0 SYIUOW T¥
SElJE .
N
(e¥0'/070'/670°) ST9°/09€°/9¥T (070°/0%0°/050°) 9¥€"/87S°/009° (210°/020°/€€0°) 0¥0'/260°/¥ST* 0 (L£0°/L€0°/€50°) 26S'1¥SS ISEY (S£0°/5€0°/870°) 69€°/L0Y"/0SY (TT0°/0T07/220'L6€0'/6€0/STT
Q0
(S€0°/STO'/STO) LG2'/L0T /€90° (6£0°/€20°/6207) TE9'/OTL /TLY (520°/020°/2207) 2TT 1¥81°/99Z° S (0£0°'T20'/720°) OVZ IETT /LET (5€0°/%20°/2€07) 59°/589°/8TY" (v20'v10'/820 90T /20T /S¥T
(5]
(820'/0T0°/L00°) 62T/S¥0°/€20° (250'/v€0°/T€0°) 89G'/LES'/SYY (¥50°/S€0°/2€0°) 20E'/8TY'[2ES" N (920°/020/2T0°) T2T'/LOT /€S0 (250°/v€0°/7E0") 06G°/9T9'/2EY (¥S0'/€€0°/980' 682 1LL2'/STS
O
—
usyo SaWIBWOoS JETEIN| SUIUOIA 62 usayo SawleWos JORBN Sy
O
119 Kog <
8BV J0 SYIUOWN Tv =
[:+]
o
annoeladAy Jo ssa)1say ‘9 3
(€20'/9%0°/6€0°) T¥E/T0Z /29T (020°/950°/850°) L6'/L6G°/EES" (9%0°/570°/250°) 29T°/€02°/SOE" 0 (820°/650°/¥50°) L9v'186T /2T (020°/650°/850°) GZv'/SSS'/8TS" @mo.\mmo.aqo..mma.E:.:mm.
(6£0°/STO'/2T0°) 8ST'/¥80'/990" (050°/%20°1720°) 6£9°/689°/109" (TY0'/T20°/¥20°) €02'/L22 /E€E" S (6Y0°/6T0°/LT0") TvT IPET /60T (150°/€20°/¥20°) 609°/689°/229" Ammo.\:o.:mo.mﬁmﬂ.\w:.\%m.
[+
(020'/800°/500°) 990°/£€0°/€20° (650'/820°/120°) G5G'/S9S"/SvY" (190'/820°/T20°) 62€'/20V'[2ES" N (0£0°/210°/8007) OTT'/LS0'[2¥0° (550'/920°/220°) 085°/209°/96Y (s50°/920'7220 Fote 1268 189y
o
uso SaWIBWOS JBNSN SUIUOIA 62 uso [EIIENTo E>M2 Sy
~
1o Aog s
¥
aby JO SO T IS
)
<
pajoensip Ajise3 °g =
S
(0£T'/290°/890°) L2¥'/S6T'/8ET (TZT/0207/080) v6v/e697/€9g  (BYO/PP07/890°) FBLO"fpETT /66T
(¥90°/210°/2T07) pL9T/T90/6L0°  (z,0'/9T0'/6T0") 8EL/0E8/9TL  (PPO/CT0L10) £S60°/60T /S0
usyo SowWI8WOoS BEVEIN SYIUOIA 62 uslO SaWIIBWOS BEVEIN] SYIL
II5) Aog

a0y 40 SYIUON T

ueysa T

CIHR Author Manuscript

CIHR Author Manuscript

CIHR Author Manuscript



Page 29

BAILLARGEON et al.

(r20'/¥10°/800) p€ST pVE0 12810 (160 /vE0/TE0) 62579597199  (280°/EE0/TE0’) 892 /0TE/ITS S (€607/020°/T107) o2 pBSOYED"  (G60'/2£0°/0807) GSG/289/9TS  (290'/620'/080°) 202 19SZ /0SH
(v€07/500°/200) S0 TT0RS00"  (160'/e£0'/4T0) 6SE/TLEE0Z  (TOT/EE0/FTO") Y8 /8T9 /Z6L N (v50°/600°/€007) p€OT /1201010 (p60'/£07/STO) E6E Ir2h Ivbe  (VOT'/SEQ/STO) YOS /SSS /2L
usyo SaLINBWIOS JEVEIN SUIUOIN 62 usio SaWIBWOS JETEIN sut
1IB) Aog
8By 4O SYIUON Tt
=
S{oENY 0T N
(5]
(¥80'/220'/090°) 8521695 fovz.  (BLO'WLO[690) p8TC /6VY'/6L€  (8107/2507/8L0°) p¥20'/E8T /28E" o (620/820'/v90°) T8L/STY /e67  (CLOTPLOT/BI0) p¥0T/09Y /ey’ (2T0'/8€0°/L90")@STO"/STT /S8T
(<3}
[S]
(20T'/620'/9T0°) TOV/TFT' /80" (00T'/SE07/620°) €6 /Tv97/o6y  (FE07820/6207) pO¥0'/BTZ/6TY s (860'/TE0'/BTO) 26Y/SOT/90T  (960°/4€07/.20°) 6L°/089' /125 (020°/220°/S20 Y z0E0°/SGT /ECE"
[{e]
(180°/210°/%00) €52/90'/020°  (90T'/8E0/STO") 095 /82y fzvg.  (LOT/6E0/9TO) pL8T /LS /BEL N (€80°/5T0'/500°) 682°/090'/620°  (9607/8€0°/LT0’) T8S/STS /6TE" as.amo.\ms.momﬂémw.\mm@.
Q
usO SawlawWos JETEIN SUIUOWN 62 uslo SaWIBWOS \_m\wz Syl
o
1o Aog K]
o
=
abVy JO SUIUOIN T M
=
syb1d 6 m
(6£0°/2€0°/€€0°) TVE /672 /0SC" (6£0°/5€0°/2€07) 609°/T+9°/665" (€T0°/220°/820°) TSO'/60T'/IST’ 0 (TY0°/8€0°/6€07) €L7'/19€"/89€" (6£0°/2€0°/8€0°) 18Y'/€7S'/80S" aﬂo.\ws.\qmo.m@_\o.\omo.\mﬁ.
(520°/STOY/STO) OLT/LTTISTT  (620°/120'/¥720) ¥EL/90L°/9v9°  (8T0'/8T0°/220°) 0607/LLT I6€T S (e€0/610/120) 022'/88T/S8T (c€0'/€20'/SC0) 2G9'/ESO/66S  (STO/LTO/TZ0 EBLOBST /9T
(020°/TT07/0T07) 60T /€907/250°  (8€0°/620'/220°) 999°/SSG/L9v"  (LE0'/620°/820°) G2 /28E ILLY N (620°/LT0°/STO) 92T/S0T/960°  (6S0'/0€0°/820°) 029'/9ES /vSY' smo.\omo.\mmo.mqou.amm.:mq.
usO sawlawos JETEIN SUIUOWN 62 usljo SaWIBWOS \_m\W/_ Syl
)
IIB) fog =
S
S
8BV J0 SYIWOW T¥ IS
ST
£
Bunrem Aynoia ‘g
(€€0'/7€0°/8€0°) 9.€°/862°/T2T (0£0°/7€0°/6€0°) L' 166V /561" (T20'/520°/7€0°) 8LT/€02 18T 0 (0£0°/9€0°/£70°) €9¥'/82€°/06Z° (L20°/€€0°/0%07) T6E'/0SY'/29%" (LT0°/220°/T€07) OVT /TLT/8YT
uso S3WIBWOS FEEIN SUIUON 62 uso SBWIBWOS FEVEIN SyIL
II5) Aog
a0y 40 SYIUON T
Weysq T

CIHR Author Manuscript

CIHR Author Manuscript

CIHR Author Manuscript



Page 30

BAILLARGEON et al.

J. Author manuscript; available in PMC 2016 December 20.

‘0%E°E€€ UBY) 1318316 UoIeLIeA JO Em_wuwou B YHM 91eWIIS J9

He.

'sasaypuased u1 Jeadde seyewnss Jajeweled sy Jo s75 “abe Jo gpuow LT Je uopnsenb ul
3yl ‘AjaA110adsal ‘Us1o pue ‘SallIlBLLIoS ‘1aAsU PalgIyXe pey plIyd palds|as Ajwopuel e yeyl usAlb Aljigqeqoid [euonlipuod ay) 0} Jajal (saysels Aq paretedas) sanjea E@ pue ‘puodss ‘Isiiy 8yl
woy Z [9POIA “*a°1) Japuab s, pl1yd ay} JO 193443 Ulew  apN[OUl JoU PIP [apow Jeaul|Bo| 8y} ‘siolneyad aAldnISIp om asay) 4o “(SA1USNeUI i JoIABYag) UonUa)eUl pue (Jokreyaq abueyd 1,upip :g J

3ouBlap-UONISoddo 40 s1o1ABYSg OM] J0j 1d90X3 ‘(€ B]geL WOy T [9POIN “*a°1) 3]qeLieA Juspuadapul yoes JO 108448 Urew B Sapnjoul Jey) [9pow feauljfo] e wouy mEomeEE:mm J918Weded 8s3
I

(v21°16207/€90°) LEG'/pC8T [p0CT" (TST'1¥60/2TT") »S.€/699/295 (£50°10L0°1TT) 2680°/p09T [p6TE 0 (1ST°/207°/060°) G99'/pLLT [pS6T” (€€T'/€0T'/80T") »C82'/809°/LSG (9€0°/750°/860°) €S0 [pI9TT Jpbi
usio SaLNBWOS BEVEIN SYIUON 62 usoO SLUNBWOS FEVEIN SUYIL
19 Aog

a0y 40 SYIUON T

weyed T

CIHR Author Manuscript CIHR Author Manuscript CIHR Author Manuscript



1duasnuey Joyiny JHIO 1duosnuey Joyiny JHID

iduosnuely Joymny yHID

BAILLARGEON et al.

TABLE 5

Page 31

Estimates of the Odds Ratios Describing the Association Between Disruptive Behaviors at 41 Months of Age,
and the Same Behaviors at 17 Months of Age, and the Child’s Gender

Disruptive Behavior

Child’s Gender

Disruptive Behavior at 17 Months of Age

Odds Ratio' [99% CI]

%of Variance
Explained/Effect

Size/PAF

Odds Ratiof [99% CI]

%of Variance Explained/
Effect Size

[N

9.

. Defiant
. Didn’t feel guilty

. Didn’t change behavior

. Inattentive

. Easily distracted

. Restless or hyperactive

. Fidgets

. Difficulty waiting

Fights

10. Attacks

1.42 [1.06, 1.90]¢
1.34[1.09, 1.65]2°0*

1.60 [0.97, 2.65]9

1.17[0.92, 1.48]8°0*

1.36 [1.10, 1.67]8°0*

1.68 [1.21, 2.34]6"

1.44 [1.003, 2.06]6*

1.75 [1.24, 2.45]0*

1.51[1.17, 1.95]8

1.30 [1.02, 1.67]8°0*

Opposition-defiance

0.7/.07/.14
1.2/.09/.22
0.7/.06/.25

Inattention
0.2/.06/.13

1.5/.10/.22

Hyperactivity
2.0/.141.27

0.9/.10/.23
2.2/.111.25

Physical Aggression
1.3/.11/.19

0.4/.08/.26

1.43 [1.18, 1.74]800
1.28 [1.10, 1.49]2¢4

1.65 [1.32, 2.07]89

2.15[1.80, 2.56]29

1.76 [1.37, 2.27189

Boy: 2.85 [1.76, 4.62]2

Girl: 1.76 [1.40, 2.21]@bcd

1.41[1.18, 1.68]909

157 [1.30, 1.88]@¢

2.89[2.07, 4.03]2¢¢

2.26 [1.69, 3.03]120¢

2.21.19
1.8/.13

3.3/.13

3.2/.21

3.4/.20

Boy: 8.6/.31
Girl: 7.6/.35
3.4/.26

5.2/.21

6.2/.31

3.1.27

Note. The percentage of variance due to gender after taking into account gender differences in the same behavior at 17 and 29 months of age was

estimated as [LZ(BD, CD) - LZ(BD, CD, GD)]/Lz(equiprobabiIity model). Similarly, the percentage of variance due to the same behavior at 17

months of age after taking into account the association between the behavior in question at 29 and 41 months of age was estimated as [LZ(GD, CD)

- L2(BD, CD, GD)]/LZ(equiprobabiIity model). In both formulas, the equiprobability model was used as a benchmark. Under this model, the
response categories—never, sometimes and often—are equiprobable. Effect size was estimated using Cohen’s (1988) w statistic. PAF refers to the
population attributable fraction for the child’s gender. It was estimated as the proportion of male children who exhibit a particular disruptive
behavior on a frequent basis, minus the proportion of female children who do so, over the proportion in question among all children in the
population.

ax* . . . . . . ] .
Refers to the boy/girl ratio of the odds of exhibiting a particular disruptive behavior sometimes rather than never,

b Refers to the boy/girl ratio of the odds of exhibiting a particular disruptive behavior often rather than sometimes,

a . . . . . . . . -
Refers to the odds of exhibiting a particular disruptive behavior at 41 months of age sometimes rather than never for children who did exhibit the
same behavior sometimes rather than neverat 17 months of age;

Refers to the odds of exhibiting a particular disruptive behavior at 41 months of age offen rather than sometimes for children who did exhibit the
same behavior sometimes rather than neverat 17 months of age;

Refers to the odds of exhibiting a particular disruptive behavior at 41 months of age sometimes rather than never for children who did exhibit the
same behavior often rather than sometimes at 17 months of age;

Refers to the odds of exhibiting a particular disruptive behavior at 41 months of age offen rather than sometimes for children who did exhibit the
same behavior often rather than sometimes at 17 months of age.
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fThese estimates were obtained from a restricted version of the selected baseline hierarchical loglinear model. Six restricted versions were
considered using a coding scheme (Galindo-Garre, Vermunt, & Croon, 2002; see also Galindo-Garre & Vermunt, 2005) wherein equality
restrictions were imposed between the three local log-odds ratios a*, b*, and c* in the 2 x 2 subtables formed by considering, respectively, the
neverand sometimes, the sometimes and often, and the neverand often rating categories. More specifically, three restricted models were obtained
by imposing equality restrictions between pairs of log-odds ratios (i.e., a* = b*; a* = ¢*, equivalent to b* = 0; b* = c*, equivalent to a* = 0) and
three other models were obtained by imposing equality restrictions between one log-odds ratio and the inverse of another log-odds ratio (i.e., a* =
1/b*, equivalent to c* = 0; a* = 1/c*; b* = 1/c*). [Note that these models included, as special cases, the loglinear models (i.e., uniform and row-
effect) proposed by L.A. Goodman (1979) for the analysis of association in cross-classifications having ordered categories.] The restricted model
with the smallest likelihood-ratio chi-square statistic was chosen. Note that this restricted model did not represent a statistically significant decrease
in fit over the selected baseline model.

JtThese estimates were obtained from a restricted version of the selected baseline hierarchical loglinear model. Many restricted versions were
considered using the same coding scheme described earlier wherein equality (including equality to 0) restrictions were imposed between the four
local log-odds ratios, &, &, ¢, and din the 2 x 2 subtables formed from adjacent rating categories (Clogg & Shihadeh, 1994). The log-odds ratio a
involved neverand sometimes for both time points. Similarly, the log-odds ratio @'involved sometimes and often for both time points. The log-odds
ratio b involved neverand sometimes at 17 months of age, and sometimes and often at 41 months of age. The contrary was true for the log-odds
ratio ¢. More specifically, 10 restricted models were obtained by imposing one equality restriction (i.e.,a=b;a=c;a=d;b=c;b=d;c=d;a=0;
b =0; c =0; d = 0). Twenty-five restricted models were obtained by imposing two equality restrictions (i.e.,a=b=0;a=c=0;a=d=0;b=c=
0;b=d=0;c=d=0;a=b&c=d;a=c&b=d;a=d&b=c;a=b=c;a=b=d;a=c=d;b=c=d;a=0&b=c;a=0&b=d;a=0&¢c
=d;b=0&a=c;b=0&a=d;b=0&c=d;c=0&a=b;c=0&a=d;c=0&b=d;d=0&a=b;d=0&a=c;d=0&b=c). Finally, 15
other models were obtained by imposing three equality restrictions (i.e.,a=b&c=d=0;a=c&b=d=0;a=d&b=c=0;b=c&a=d=0;b
=d&a=c=0;c=d&a=b=0;a=b=c&d=0;a=b=d&c=0;a=c=d&b=0;b=c=d&a=0;a=b=c=d;a=b=c=0;a=b=d=
0;a=c=d=0;b=c=d=0) [Note that these models included, as special cases, some of the loglinear association models (i.e., uniform, row-
effect, and column-effect) proposed by L.A. Goodman, 1979.] For each set of models, the restricted model with the smallest L2 was chosen, and
the resulting three models were compared among themselves to find the most parsimonious model for the data. Note that this restricted model did
not represent a statistically significant decrease in fit over the selected baseline model.
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