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Abstract

Relatively little is known about the factor structure of disruptive behavior among pre-adolescent
girls. The present study reports on exploratory and confirmatory factor analyses of disruptive girl
behavior over four successive data waves as rated by parents and teachers in a large, representative
community sample of girls (N = 2,451). Five factors were identified from parent ratings (oppositional
behavior/conduct problems, inattention, hyperactivity/impulsivity, relational aggression, and
callous-unemotional behaviors), and four factors were identified derived from teacher ratings
(oppositional behavior/conduct problems/callous-unemotional behaviors, inattention, hyperactivity-
impulsivity, and relational aggression). There was a high degree of consistency of items loading on
equivalent factors across parent and teacher ratings. Year-to-year stability of factors between ages 5
and 12 was high for parent ratings (ICC = .70 to .88), and slightly lower for teacher ratings (ICC =.
56 to .83). These findings are discussed in terms of possible adjustment to the criteria for children’s
disruptive behavior disorders found in the Diagnostic and Statistical Manual for Mental Disorders.

Studies on disruptive behaviors in girls lag behind those on boys, and the question of what are
appropriate symptom clusters of disruptive behavior in girls at a young age remains largely
unanswered (e.g., Frick et al., 1993; Vaillancourt, Brendgen, Boivin & Tremblay, 2003). Most
studies have assumed that symptom clusters of disruptive behavior are similar for each gender
but that symptom frequency and severity tends to be lower for girls than boys (e.g., Loeber &
Schmaling, 1985). These studies largely focused on symptoms associated with oppositional
defiant disorder (ODD), conduct disorder (CD), and attention-deficit/hyperactivity disorder
(ADHD) (e.g., Frick et al., 1993; Storvoll, Wichstram, Kolstad, & Pape, 2002). However, in
recent years supplementary approaches have stressed indirect forms of aggression and callous-
unemotional behaviors (e.g., Prinstein, Boergers, & Vernberg, 2001; Vaillancourt et al.,
2003; Vaillancourt, Miller, Fagbemi, C6té, & Tremblay, 2007), which are symptoms that
typically are not part of routine psychiatric assessment in childhood and adolescence. While
studies have found evidence supporting different symptom clusters of disruptive behaviors in
boys, research examining symptom clusters in girls is rare (Frick et al., 1993) and even rarer
for girls in middle childhood, defined as ages 5 to 11 (e.g., Vaillancourt et al., 2003).
Particularly wanting is research that empirically identifies distinct disruptive behavior
symptom clusters in girls during middle childhood that (a) are based on a broad assessment of
symptoms of oppositional behavior/conduct problems, inattention, hyperactivity/impulsivity,
relational aggression, and callous-unemotional behavior; and (b) examines the relative stability
of these behaviors across the developmental period of middle childhood. The present paper
fills this gap by presenting exploratory and confirmatory factor analytic data on four waves of
parent and teacher ratings of disruptive behavior problems in a large longitudinal study of girls
during middle childhood.
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Historically, a distinction has been made between ODD, CD, and ADHD symptoms. Although
most of the research on the distinctiveness of these symptoms has been based on boys, the
Diagnostic and Statistical Manual (DSM-1V; American Psychiatric Association (APA),
1994; Frick et al., 1991) clearly assumes that the distinct syndromes also apply to girls.
However, research also suggests that the predominantly inattentive type of ADHD seems
particularly relevant for girls (APA, 1994; Faraone, Biederman, Weber & Russell, 1998; Ford,
Goodman & Meltzer, 2003). Some factor analytic studies have focused on ODD- and CD-
symptoms. For example, Storvoll et al. (2002), in their study on boys and girls, found evidence
for a rule-breaking factor (called nondestructive covert), an overt factor (verbal and nonverbal
aggression), and covert factor (called destructive covert). This study reported that a three-factor
solution fit the data for girls better than for boys. The study did not, however, include
measurements of ADHD-symptoms. Other factor analytic studies have produced distinctive
factors pertaining to ODD, CD, and ADHD (Hartman et al., 2001), but cross-loadings of
symptoms across factors suggests that certain behaviors may not adequately distinguish
between different factors (Hartman et al., 2001). Not all of these studies have carefully
examined the extent to which factors based on large samples applied equally well across gender
(e.g., Hartman et al., 2001).

Another line of research has focused on whether the concept of aggression should be expanded
to include indirect or relational forms of aggression (e.g., making prank phone calls, writing
critical notes or e-mails about another person; Crick & Grotpeter, 2005). There is evidence that
girls who engage in these behaviors are at risk for negative social and emotional outcomes and
that relational aggression adds unique variance in predicting these outcomes above and beyond
physical aggression (Crick, Ostrov, & Werner, 2006). It is unclear, however, whether indirect
aggression loads on either ODD or CD clusters of symptoms in girls.

Another set of studies has focused on features that seem to be early manifestations of adult
psychopathy, such as interpersonally callous behaviors (Frick, O’Brien, Wootton, &
McBurnett, 1994; Pardini, Obradovi¢, & Loeber, 2006). While definitions vary, most of the
existing research has focused on the identification of the affective features of adult psychopathy
such as a lack of remorse or guilt, a lack of empathy, and shallow emotions (Frick et al.,
1994). Studies have found that callous and unemotional behaviors can be reliably assessed and
distinguished from traditional conceptualizations of CD, ODD, and ADHD in child and
adolescent mixed samples of boys and girls (Dadds, Fraser, Frost, & Hawes, 2005; Frick,
Bodin, & Barry, 2000) and in boys (Pardini et al., 2006).

In summary, although factor analytic studies have included girls, we have been unable to
document factor analytic studies that have examined a broad array of disruptive behaviors,
including the symptoms of ODD, CD, and ADHD, and items representing relational aggression
and callous/unemotional behavior. We believe that only when all of these behaviors are
included in factor analyses, is it possible to discern whether models of a single externalizing
factor or two or more factors best fit the data. There are at least two reasons why middle
childhood may be an important period for the emergence of girls’ disruptive behaviors. First,
a small proportion of girls develop these behaviors during those years. Second, more typical
is that girls develop disruptive behavior during adolescence, but we know next to nothing about
what might be precursors during middle childhood of adolescent disruptive behavior. Also, it
remains to be seen whether externalizing factors are stable in girls during middle childhood.

The presence of different factors of externalizing behaviors in girls may depend on whether
parents or teachers are the informants (Achenbach, McConaughy & Howell, 1987; De Los
Reyes & Kazdin, 2005; Pulkkinen, Kaprio, & Rose, 1999). Each type of rater tends to have
different opportunities for observation and different personal perspectives from which to assess
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child disruptive behavior. Given these differences, little is known about the ways in which
dimensions of externalizing behavior vary by informant.

In summary, the paper addresses the following questions:

1. Using exploratory factor analyses, what is the factor structure of girls’ disruptive
behavior between ages 5 and 11, and does the factor structure vary depending on
whether parent or teacher ratings are used?

2. Does confirmatory factor analysis indicate that this factor structure fits the observed
data well across the four different age cohorts over a period of four years?

3. How stable are the factors during middle childhood?

The questions are addressed in a large sample of Caucasian and African-American inner-city
girls, who were followed up four times with little attrition. Because exploratory factor analyses
can produce spurious results, confirmatory factor analyses were also used on the four years of
data.

Sample Description

The participants of the Pittsburgh Girls Study (PGS) are 2,451 five- to eight-year-old girls
recruited from a sample of 103,238 households in the city of Pittsburgh. Participants were
identified by a stratified sampling of households in Pittsburgh neighborhoods; households in
low-income neighborhoods were over-sampled. For the purposes of this study, neighborhoods
were deemed low-income if at least 25% of the families were living at or below the poverty
level, using 1990 Census data on poverty. Enumeration was completed in 89 of the 90 City of
Pittsburgh neighborhoods during 1999, when households in low-income neighborhoods were
fully enumerated (i.e., all households were contacted to determine eligibility for the study)
while half of the households in other neighborhoods were randomly sampled. In total, 3,241
girls in the 5- to 8-year old age range — 83.7% of the girls noted in the 2000 Census — were
identified. Of those girls initially identified as meeting the age criterion, 2,876 were asked to
take part in the longitudinal study. From this pool, a total of 2,451 (85.2%) girls agreed to
participate (for further details, see Hipwell, Loeber, Stouthamer-Loeber et al., 2002).

At the time of the first interview, the sample comprised 588 five-year-olds, 630 six-year-olds,
611 seven-year-olds, and 622 eight-year-olds. African American girls made up slightly more
than half of the sample (52.8%), while 40.9% were Caucasian. Most of the remaining 6.3% of
girls were described by their parents as multi-racial. In 92.7% of the interviews, the primary
caregiver was a biological parent and in 92.9% of the cases the interviewed caregiver was
female. To avoid using lengthy terminology, the word parent will be used to refer to the primary
caregiver. Nearly all of the parents (83.2%) had at least a high school education. In a majority
of households (58.78%), the parent was cohabiting with a spouse or domestic partner. Of the
families surveyed, 38.9% reported receiving public assistance in the form of the Women,
Infants, and Children supplemental nutrition program (WIC), food stamps, or welfare.

Data Collection

Human subjects review and appropriate parental consent and child assent were obtained.
Separate in-home interviews for both the child and the parent were conducted annually by
trained interviewers using a laptop computer. Parents provided additional information by
completing and returning a booklet of questionnaires. Teacher participation was obtained using
questionnaire booklets, distributed via a mix of mail and hand-delivery. All participants were
compensated for their involvement.
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This paper covers the first four waves of parent and teacher data collected by the PGS. During
this period of time, cohort 5 girls ranged in age from 5 to 8 (average age 5.6), cohort 6 were
ages 6 to 9 (average age 6.7), cohort 7 were 7 to 10 years of age (average age 7.7), and cohort
8 ranged from 8 to 11 years old (average age 8.8). Because the girls were not interviewed at
age 5 and a full interview was not administered until age 7, self-reported data from the girls
were not used.

As noted previously, the PGS began its initial wave of data collection with 2,451 girls. All
parents completed the interview during the first year. Valid teacher booklets were obtained
from 1,832 (74.8%) of the participants’ teachers during this wave. In year 2, interviews were
completed by 2,383 (97.2%) parents, while 2,145 (87.5%) teachers completed and returned
booklets. Parent participation was 95.4% (2,339 out of 2,451) and teacher participation was
84.8% (2,079 / 2,451) for the third interview year. In year 4, parent and teacher participation
rates were 94.3% (2,310 out of 2,451) and 83.8% (2,054 / 2,451), respectively.

To assess the uniformity of the data across informants at each time point, attrition analyses
were run. For each of years 2 through 4 (all parent interviews were completed in year 1),
participants who had missing parent data were compared to those who completed the survey
on girls’ race (African American, Caucasian, Other), single parent status, household public
assistance, and low parental education (parent with less than 12 years of formal education). A
similar attrition analysis was also completed for years 1 through 4 of the teacher interview.

Among parents, year 2 difference in ‘missingness’ were found for girls living in single-parent
households compared to those who were not (1.7% vs. 3.6%; y2(1) = 7.43, p = 0.006), as well
as race (2.5% African American vs. 0% other race; y2(1) = 4.26, p = 0.039; 3.7% Caucasian
vs. 0% other race; y2(1) = 6.36, p = 0.012). The analysis of year 3 parent data yielded only one
significant result: differences were detected for girls living in single-parent households vs.
those not living in single-parent households (3.4% vs. 5.6%; y¥2(1) = 6.00, p = 0.014). No
significant differences were detected in the year 4 data.

During year 1, the only difference was on the extent of missing teacher data by race: rates of
‘missingness’ were virtually identical for African American and Caucasian girls (21.7% and
18.2% respectively; ¥2(1) = 3.21, p = 0.073) while other minorities showed a significantly
lower attrition rate (13.4%) than African Americans (x2(1) = 4.69, p = 0.030), but not
Caucasians (x2(1) = 1.82, p = 0.177). In year 2, girls with missing teacher data differed on
receipt of public assistance (14.5% of girls whose family received public assistance versus
10.4% of girls whose family did not; ¥2(1) = 8.77, p = 0.003) and race — 14.8% of African
Americans had missing data, which was significantly larger than both the percent of Caucasians
with missing data (9.9%; x2(1) = 12.76, p < 0.001) and other races with missing data (6.7%;
¥2(1) = 8.08, p = 0.005). For year 3, the only significant difference was on participants who
lived in single-parent households compared to those not living in single-parent households
(12.8% vs. 16.5%; ¥2(1) = 6.19, p = 0.013). The analysis of year 4 data again showed a
significant difference in the rate of missing teacher data by race, but only between African
Americans and Caucasians (17.9% vs. 14.1%; x2(1) = 6.18, p = 0.013).

In summary, most of the attrition tests were nonsignificant. In the case of the parents, attrition
was slightly more in the direction of two-parent compared to one-parent families (but the
percentage difference was small), while in the case of the teachers, attrition was more in the
direction African American compared to other families, but again not for all years.

Children’s Peer Relationship Scale (CPRS, Crick & Grotpeter, 1995; Crick,
1996)—The CPRS measures child-peer relations through frequencies of behaviors that reflect
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six different domains of social functioning: perceived peer acceptance, isolation from peers,
negative affect, engagement in caring acts, engagement in overt aggression, and engagement
in relational aggression. The relational aggression subscale was comprised of items such as:
‘When some kids are mad at someone, they get back at the person by not letting the person in
their group anymore’ scored on a 5-point (1-5) answer format, ranging from never to almost
always. Crick and Grotpeter (1995) reported internal consistency of .73 on the relational
aggression subscale (5 items). They also reported support for construct validity: Relationally
aggressive girls were more disliked and reported poorer acceptance by peers than did
nonaggressive girls, nonaggressive boys and relationally aggressive boys. Evidence of
concurrent validity has been reported by Leadbeater, Banister, Ellis and Yeung (in press), who
found that adolescent reports of relational aggression against peers were positively associated
with relational dating aggression. The PGS administered adapted versions of the relational
aggression subscale to the parent (5 items) and teacher (7 items). Two items were included in
the teacher ratings that could be better observed in the school than in the home setting: ‘tells
lies about peers’ and ‘ignores children or stops talking to him/her’.

Child Symptom Inventory-4 (CSI-4, Gadow & Sprafkin, 1994)—Items assessed the
nature and severity of childhood behavioral disorder symptoms using criteria found in the
Diagnostic and Statistical Manual of Mental Disorders — Fourth Edition (DSM-1V), including
Conduct Disorder (CD), Oppositional Defiant Disorder (ODD) and Attention Deficit
Hyperactivity Disorder (ADHD). These subscales have shown good sensitivity and specificity
(using both parent and teacher reports) in distinguishing youth with clinical diagnoses from
healthy controls (Gadow & Sprafkin, 1994). Each symptom was scored on 4-point (0-3) scales
of never, sometimes, a lot, and all the time. Parent and teacher interviews each included 9
inattention items, 9 hyperactivity-impulsivity items, and 8 ODD items; however the parent
interview included 13 CD items, while teachers were administered only 5 items. In the first
year of data collection, symptoms were assessed for lifetime occurrence. In all ensuing years,
only past year occurrence was assessed.

Antisocial Processes Screening Device (APSD, Frick & Hare, 2001; Frick et al.,
2000)—The parent and teacher report of APSD was used to assess behaviors characteristic of
a callous and unemotional (CU) interpersonal style. The CU subscale has shown good
predictive validity in previous studies by distinguishing a group of children with conduct
problems who develop particularly severe and aggressive behavior problems (Frick et al.,
2005). The dimension consists of the following items: (a) ‘Is concerned about the feelings of
others’ (reverse-scored); (b) ‘Feels bad or guilty when she does something wrong’ (reverse-
scored); (c) “Is concerned about doing well in school” (reverse-scored); (d) ‘Does not show
feelings or emotions’ (e) ‘Is good at keeping promises’ (reverse-scored), and (f) ‘Keeps the
same friends’ (reverse-scored). All six items were administered to the parent, while only four
items (a — d) were administered to the teacher. The items were scored on a 3-point scale (0-2:
definitely true, sometimes true, and not at all true, respectively) for behaviors occurring during
the previous 2-month period for the teacher, while the reference period for the parent is the
past year.

Data Analysis

For this paper, parent and teacher report measures were examined separately using the same

analytic strategy (for rationale, see Hartman et al., 1999). We were confronted with two possible
approaches: combine parent- and teacher-information and do one factor analysis, or keep the
informants separate and execute two separate factor analyses. The main disadvantages of the
first option are that each informant observes different types of behaviors in different settings
and that different factor structures might apply to each. For this reason, we chose the second

option.
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Although we aimed to include the same items for the analyses with parent and teacher, this
was not always possible because teachers were unlikely to observe certain problem behaviors
(e.g., curfew violation) and could therefore not provide reliable reports. Also, for reasons of
economy of administration a few disruptive items were measured in the self-reported
delinquency questionnaire (Loeber, Farrington, Stouthamer-Loeber, & Van Kammen, 1998),
but because of scaling differences could not be included in the present analyses. For these
reasons, the number of items included in analyses for parents differed occasionally from the
number of items included in analyses for teachers. Separate analyses were undertaken to
address whether these differences mattered for the results of the factor analyses.

Teacher ratings were unavailable in year 1 for all 5-year-olds, because most girls of that age
were not yet participating in any type of formal schooling. Due to this lack of complete
information, all teacher data on 5-year-old girls was dropped from the year 1 analysis. Teacher
ratings of 6- to 8-year old girls were obtained for 74.75% of the girls during year 1 data
collection. Analysis of all subsequent waves of teacher data included all available information.
Additionally, due to the sampling technique used at recruitment (i.e. oversampling of girls in
low income neighborhoods), a weighting variable was applied to all analyses in order to obtain
parameter estimates for the general population of girls in Pittsburgh (see details in Hipwell et
al., 2002).

A cursory examination of the prevalence rate for each item showed that the majority of the CD
items had very few affirmative responses (i.e., less than 5% combining responses: sometimes,
a lot, and all the time) at each wave of data collection. Preliminary exploratory factor analyses
showed that these low base rate items were problematic in that they either did not load, or
loaded only, on factors that did not make theoretical sense. To rectify this problem,
conceptually similar items were combined together to form testlets. Specifically, conceptually
similar low base rate items were combined into a single binary indicator (i.e., testlet) that was
coded “1” if the girl had engaged in any of the behaviors assessed and “0” if she had refrained
from engaging in all behaviors. For parent data, this entailed combining ‘used a weapon when
fighting’, ‘forced sexual activity’, and ‘stolen things using physical force’ into a serious
violence testlet; combining ‘cruel to animals’ and ‘cruel to people’ into a cruelty testlet;
combining ‘vandalism’ and ‘deliberately started fires’ into a destroy testlet; and combining
‘broken into house, building, or car’ and ‘stolen when others were not looking’ into a steal
testlet. The remaining questions — ‘bullied, threatened, or intimidated’, ‘started physical fights’,
‘lied to get things’ and ‘curfew violation” —were left in the analyses as individual items because
they had a higher prevalence. Because the teacher interview included only 5 CD items, a single
teacher CD testlet was produced: Serious Violence (‘used a weapon when fighting” and “stolen
things using physical force’). Comparable to the analysis on the parent data, the remaining
teacher items (“bullied, threatened, or intimidated’, ‘cruel to people’, and ‘lied to get things’)
remained in the analysis at an individual rather than at a testlet level.

Prior to examining the factor structure of the disruptive behaviors, the sample was randomly
divided into two groups of about equal size: an experimental sample and a validation sample.
The experimental sample comprised 1221 participants, while the validation sample included
the remaining 1230 participants. Because the nature of the factor structure of disruptive
behaviors is unknown, an exploratory factor analysis (EFA) was first performed on the
experimental sample. The EFA utilized all of the available inattention, ODD, hyperactivity,
impulsivity, relational aggression, and callous-unemotional items, plus the CD testlets and
remaining individual items as described previously. The EFA analyses were run using a mean
and variance-adjusted weighted least squares estimator (WLSMV) with an oblique rotation
(promax) that allowed for correlated factors in Mplus 4.0 (Muthén & Muthén, 2006). There is
evidence that the WLSMV estimator is optimal for estimating factor analysis parameters with
ordinal data (Flora & Curran, 2004). With the EFA, all items are allowed to load on all factors
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with the number of factors extracted being determined using several criteria including the
examination of scree plots of successive eigenvalues, parallel analysis (O’Connor, 2002), and
evaluating the interpretability of the solution. The procedure for the parallel analysis involved
generating 1000 pseudo-random data sets (see O’Connor, 2002) for each year that contained
the same number of observations as the number of completed interviews for that year (i.e., for
year 1 teacher data, all 1000 generated data sets had 1832 observations). Next, exploratory
factor analysis was run on each generated data set in a given year in order to generate the
average eigenvalue expected for each successive factor extracted if the observations were
randomly generated. These randomly generated eigenvalues were compared to the eigenvalues
computed from the factor analysis of the PGS data to determine the maximum number of factors
that could be reasonably extracted from the data. Specifically, only the factors corresponding
to actual eigenvalues that were greater than the average eigenvalues generated from the parallel
analysis were retained. However, additional factors were only retained if they consisted of a
coherent group of common items that seemed to uniquely identify a construct.

After the appropriate number of factors was determined, the factor loading pattern matrix was
examined to identify whether individual items exhibited evidence of consistent loadings on a
single factor across multiple years. Specifically, the strength of item loadings was consider
poor if they did not reach a value of .35 in at least three of the four years examined. Also, items
were considered to discriminate too poorly between factors if the items exhibited loadings
greater than or equal to .35 on more than one factor across two or more years.

Items from the EFA that were found to consistently load on a single factor across time were
then submitted to a CFA using the validation sample of girls. With CFA, the number of factors
must be specified a priori — a particular factor structure must be specified where items are
forced to load on a particular factor.

The CFA analyses were also conducted using mean and variance-adjusted weighted least
squares estimator (WLSMV) in Mplus 4.0 (Muthén & Muthén, 2006). We assessed absolute
fit of the confirmatory models using global fit indices, including the comparative fit index
(CFI), the Tucker-Lewis index (TLI), and the root mean square error of approximation
(RMSEA). For the CFI and TLI, we used the conventional definition of values between .90
and .94 for acceptable fit, and .95 or greater for good fit. RMSEA values between .05 and .08
represent an acceptable fit, while values less than .05 indicate a good fit (McDonald & Ho,
2002).

Exploratory Factor Structure Using Parent and Teacher Information

An exploratory factor analysis of the 45 parent items yielded nine eigenvalues greater than 1.0
in the first year and eight eigenvalues greater than 1.0 in each of the remaining three years. For
the 41 teacher items, four eigenvalues were greater than 1.0 in year 1, while five eigenvalues
exceeded the threshold in each of year 2 through year 4. As a further means of determining the
factor structure, scree plots for both informants at each wave of data were examined to
determine the point at which the plotted eigenvalues noticeably changed direction. These plots
suggested that a five-factor solution for both parent and teacher informants was the most
suitable choice. Parallel analysis suggested a maximum of eight factors could have been
extracted from the year 1 parent data, with a limit of six factors for years 2—4. Similarly, the
teacher data could have yielded up to four factors in years 1, 2, and 4, but a maximum of five
factors was allowable in year 3.

Because interpretability was an important concern, both five- and six-factor rotated solutions
were evaluated for the parent data. While the five-factor solution consistently fashioned the
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same general conceptually valid factor structure (see Table 1), the six-factor solution never
yielded a meaningful ‘extra’ factor. The resulting five parent factors were: (1) Inattention, (2)
ODD/CD, (3) Hyperactivity-Impulsivity, (4) Relational Aggression, and (5) Callous-
Unemotional Behavior.

The teacher data, however, were a little more troublesome since parallel analysis showed that
a five-factor solution was not plausible at most time-points. Therefore, a four-factor solution
was considered. The resulting four teacher factors were: (1) Inattention, (2) ODD/CD/Callous
Unemotional Behavior, (3) Hyperactivity-Impulsivity, and (4) Relational Aggression.

Table 2 shows the range of parent factor loadings for each item across the first four waves of
data, plus the number of times each item had a ‘significant’ loading (> 0.35, as previously
defined). Inattention was the most stable factor as it was the first factor extracted in all four
years. Nine items loaded on this factor: “failed to give close attention to details or made careless
mistakes’, ‘had difficulty paying attention to tasks or play activities’, ‘seemed not to listen
when spoken to directly’, ‘had difficulty following through on instructions and failed to finish
things’, ‘had difficulty organizing tasks and activities’, ‘avoided doing tasks that require a lot
of mental effort like schoolwork’, ‘lost things necessary for activities’, ‘easily distracted by
other things going on’, and “forgetful in her daily activities’. Each of the inattention items
loaded significantly on this factor at every time-point and none of these items cross-loaded on
any other factor.

The second factor extracted at two of the four time-points dealt with Callous-Unemotional
traits. Four items (“is concerned about how well she does at school or while doing tasks or
activities’, ‘is good at keeping promises’, ‘feels bad or guilty when she does something wrong’,
and “is concerned about the feelings of others’) significantly loaded for all four years, while
two additional items (“‘does not show feelings or emotions’ and ‘keeps the same friends’) loaded
in three of the four years. None of these items showed any tendencies to cross-load.

Items associated with ODD and CD loaded on a conduct problems dimension — the third factor
extracted in all four years. The 12 items meeting criteria for inclusion in this factor were: ‘lost
her temper’, ‘argued with adults’, ‘defied you or refused to do what you told her to do’, ‘done
things to deliberately annoy others’, ‘blamed others for her own misbehavior or mistakes’,
‘touchy or easily annoyed with others’, ‘angry and resentful’, ‘taken her anger out on others
or tried to get even’, ‘bullied, threatened or intimidated others’, ‘started physical fights’, the
serious violence testlet, and the cruelty testlet. All other CD and ODD items were subsequently
removed from future analysis as they did not meet the threshold for inclusion.

The fourth factor extracted in three of the four years consisted of seven hyperactivity-
impulsivity items. Items associated with this factor included: “blurted out answers to questions
before they have been completed’, ‘had difficulty waiting her turn in group activities’,
‘interrupted people or butted into other children’s activities’, ‘run about or climbed on things
when asked not to do so’, “had difficulty playing quietly’, ‘acted as if driven by a motor or on
the go’, and ‘talked excessively’. Two items — “fidgeted with her hands or feet or squirmed in
her seat’ and ‘had difficulty remaining seated when asked to do so’ — were removed because
they loaded on more than one factor.

The final dimension extracted concerned characteristics of relational aggression. The resulting
factor was comprised of five items: ‘excludes others to get even’, ‘spreads rumors’, ‘tries to
get other children to stop playing/liking him/her’, ‘threatens to stop being friend’ and ‘excludes
others from peer group activities’. All five items loaded on this factor for each of the four years
with no cross-loading on other factors.
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The range of teacher factor loadings for years 1-4, along with the number of times each item
significantly loaded on a factor, are shown in Table 2. As with the parent analysis, the
inattention factor was the first one extracted in all four years. The structure of the teacher factor
is identical to that of the parent version, including the same nine items.

The second factor found in three of the four years was the hyperactivity-impulsivity factor.
This dimension differed from the parent analogue in that only one item (“fidgeted with her
hands or feet or squirmed in her seat’) was removed due to extreme cross-loading. Items
associated with the teacher hyperactivity-impulsivity factor included: ‘blurted out answers to
questions before they have been completed’, ‘had difficulty waiting her turn in group
activities’, “interrupted people or butted into other children’s activities’, “had difficulty
remaining seated when asked to do so’, ‘ran about or climbed on things when asked not to do
so’, ‘had difficulty playing quietly’, ‘acted as if driven by a motor or on the go’, and ‘talked
excessively’.

In all four years, the combined ODD/CD and callous-unemotional behavior factor was
extracted third. This factor was comprised of eight ODD items, three CD items, and the only
two callous-unemotional items which loaded according to the rules previously set forth. The
items which loaded on this factor were: ‘lost her temper’, ‘argued with adults’, ‘defied or
refused to do what she was told’, ‘done things to deliberately to annoy others’, ‘blamed others
for her own misbehavior or mistakes’, ‘touchy or easily annoyed with others’, ‘angry and
resentful’, ‘taken her anger out on others or tried to get even’, “cruel to people’, ‘lied to get
things’, the serious violence testlet, ‘feels bad or guilty when she does something wrong” and
‘is concerned about the feelings of others’ (reverse coded). Of the other items that consistently
load on this factor, one — “is concerned about how well she does at school or while doing tasks
or activities’ — cross-loads with the inattention factor at all four time-points, while the other —
‘bullied, threatened or intimidated others’ — cross-loads with the relational aggression factor
each year. Both of these items were removed from further analysis.

The final teacher factor — extracted last in three of the four years — was relational aggression.
Seven items met the criteria for inclusion into this factor: ‘excludes to get even’, ‘spreads
rumors’, ‘tries to get other children to stop playing/liking him/her’, “tells lies about peers’,
‘threatens to stop being friend’, “ignores child or stops talking to him/her’, and *excludes from
peer group activities’.

Confirmatory Factor Analysis

A confirmatory factor analysis using the WLSMV estimator was modeled on parent data using
the validation sample. Ranges for the estimated CFA standardized factor loadings are presented
in Table 3. Each of the ODD/CD, inattention, hyperactivity-impulsivity, and relational
aggression items consistently loaded above the .35 threshold across all four years. Four of the
six callous-unemotional items loaded above the cut-off point at all four time-points, but ‘is
concerned about how well she does at school or while doing tasks or activities’ did not achieve
the threshold in any of the four years, while ‘does not show feelings or emotions’ missed the
cut-point in two years.

Teacher CFA results are presented in Table 3. Standardized factor loadings for the model were
fairly large (> .54) for each of the four teacher-reported factors, with the majority of loadings
larger than .80. In general, the items with the smallest loadings are the two callous-unemotional
items that loaded with ODD/CD in the EFA; however these two items still have relatively large
loadings, ranging from .54 to .65 for ‘feels bad or guilty when she does something wrong’ and
from .71 to .75 for ‘is concerned about the feelings of others’.

J Abnorm Child Psychol. Author manuscript; available in PMC 2010 August 1.



1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Loeber et al.

Page 10

Overall, items associated with factors derived from parent ratings were similar to items
associated with equivalent factors derived from teacher ratings. For example, for the parent
ODD/Conduct Problem factor, we found that items such as lost temper, argued with adults,
defied/refused, bullied, and vindictive also loaded on the teacher version of this factor, except
that some items associated with callous/unemotional behavior (i.e., ‘feels bad when does
something wrong’, and ‘concerned about feelings of others’) also loaded onto this factor. Items
that comprised the Inattention factors derived from parent ratings were identical to those
included in the equivalent factor based on teacher ratings. The same applied to the
Hyperactivity-Impulsivity factor derived from ratings by each informant (only ‘difficulty
remaining seated’ was unique to the teacher factor). Finally, the overlap between items loading
on the Relational Aggression factor based on parent ratings was very similar to that based on
teacher ratings (the exceptions were ‘threatens to stop being a friend’, and ‘excludes from group
activities’, which loaded on the teacher factor only). Thus, in general there was high consistency
of items loading on equivalent factors derived from the two types of informants. The unique
items in a few of the factors (e.g., ‘difficulty remaining seated’, and ‘excludes others from
group’) based on teacher ratings may reflect teachers’ superior ability to observe these
behaviors in the school setting.

Table 4 lists the model fit statistics for each of the parent and teacher CFA models. Using the
TLI, parent model fit was acceptable in year 1, but good for years 2—4. The RMSEA shows
acceptable fit in all four years for the parent model. According to the CFlI, though, the parent
model did not fit well for the first three years, but the fit was acceptable in year 4. Conversely,
the teacher model fit was acceptable in all four years based on the CFI, was good all four years
based on the TLI, and fell just outside the acceptable range in all four years according to the
RMSEA.

Because the items for parents and teachers differed somewhat, the factor analyses were repeated
with only those items that were shared between the two informants. The results showed that
the analyses produced the same factors for the parents and teachers, respectively, when based
on the more restricted range of items.!

Correlations between the factors were also assessed and the results are reported in Table 5. For
the parent model, results indicated that a moderate degree of intercorrelation existed between
inattention, ODD/CD, and hyperactivity-impulsivity, with coefficients ranging from .51 to .66
(p < .001). Relational aggression and ODD/CD were also moderately correlated (r ranging
from .49 t0 .59, p <.001). In general, the remaining parent factors all exhibited low to moderate
intercorrelation (r ranging from .32 to .54, p < .001). Among the teacher factors, inattention
and relational aggression generally showed a low to moderate level of association (r from .39
to .54, p <.001), but all other factors were more highly interrelated with correlations
coefficients ranging from .57 to .84 (p < .001).

Temporal Stability of the Constructs

The last question we addressed was to what extent each of the identified factors was stable
across time. To examine this we first constructed scale scores for each factor identified in the
parent and teacher CFAs (see Table 6). Specifically, items that loaded on a factor were averaged
together to create a composite score at each assessment wave. This was done separately for
parent and teacher measures. Intraclass correlation coefficients (ICC) were then calculated
using an absolute agreement specification between every one year interval for each parent and
teacher construct. In addition, an average ICC was calculated across all four waves for each
parent and teacher construct to estimate temporal stability across all time points. For these

IThe results can be requested from the senior author.
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analyses, the ICC is the proportion of a variance in the construct that is consistent across
different measurement occasions. Table 6 shows the year-to-year ICCs for each parent-derived
factor for wave 1 to 4. All ICCs were statistically significant (p < .001), and the year-to-year
stability estimates were high for all constructs (all ICCs >.71). For each factor the year-to-
year ICCs increased slightly from Year 1 to Year 4.

Teacher intraclass correlations are reported in Table 6. All correlations were statistically
significant (p < .001), and were moderate to high. The least stable construct was the relational
aggression construct, which had an overall ICC of .69 across years 1-4. The stability estimates
for the remaining constructs were similar to those found for the parent-report constructs.

Discussion

This study examined a broad range of young girls’ disruptive behaviors (oppositional behavior/
conduct problems, inattention, hyperactivity/impulsivity, relational aggression, and callous-
unemotional behavior) as rated by parents and teachers over a period of four years. On the
basis of exploratory and confirmatory factor analyses, the results showed that the factor
structure of disruptive behavior best fit five factors for parent ratings and four factors for teacher
ratings with largely similar item contents across different informants. These results agree with
findings by Pulkkinen, Kaprio, and Rose (1999) showing that parent ratings result in a more
differentiating view of individual child differences than teacher ratings. We found that three
factors were mainly similar for parents and teachers: inattention, hyperactivity-impulsivity,
and relational aggression. The majority of items that loaded onto factors derived from parent
ratings were identical to items loading on equivalent factors derived from teacher ratings. The
parent-rated conduct/oppositional factor was distinct from the callous-unemotional factor, but
the two factors were combined when teachers were the informants. The intercorrelation
between the parent-derived factors was moderately strong, while for the teacher-derived factors
was slightly higher.

The stability from year to year of each of the factors was high for parents and slightly lower
when teachers were the informants. These findings lend support to the notion that girls’ clusters
of disruptive behaviors represented by the factor analyses are quite stable in middle childhood,
even when judged by different teachers in successive grades of elementary schools. We know
from other studies that the stability of mental health problems in girls is either as high as in
boys or higher (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; Tremblay et al., 1992;
Verhulst & Vander Ende, 1991; Zoccolillo, Pickles, Quinton, & Rutter, 1992). However, to
our knowledge, information on the stability of specific clusters of disruptive behaviors in girls
is not available from other studies.

How do the results of the factor analyses compare with other studies? We have been unable to
find a study on the factor structure of girls’ disruptive behavior with repeated measurements
between ages 5 and 11. However, single-wave factor analytic studies have shown distinctions
between inattention and hyperactivity/impulsivity (e.g., Burns, Walsh, Owen, & Snell,
1997a; Burns et al., 1997b; Burns, Boe, Walsh, Somers-Flanagan, & Teegarden, 2001; Burns
& Patterson, 2000), and between indirect and physical aggression (Vaillancourt et al., 2003).
Some studies have found a distinction between ODD- and CD-symptoms, but this has been
for populations that are older than in the present study (Burns et al., 1997). It is not uncommon
that CD-symptoms, because of their low prevalence, are omitted from factor analyses (e.g.,
Burns et al., 2001). Only a few studies have examined the factor structure for girls, and they
have not presented detailed results other than stating that results applied to each gender (e.g.,
Burnsetal., 1997b). Finally, not all studies have demonstrated subclusters of symptoms within
the externalizing syndrome (Hartman et al., 1999).
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There can be several reasons why a five-factor solution was found for parents and a four-factor
solution for teachers. As mentioned, the parent-rated conduct/oppositional factor was distinct
from the callous-unemotional factor, but the two factors were combined when teachers were
the informants. One possibility is that different child behaviors are manifest in the school
compared to home and that the callous-unemotional behaviors either are less common (or less
likely to be observed by teachers) in school or are more often accompanied by conduct/
oppositional behaviors in school than in the home setting. Another possibility is that the
changing of teachers each year, compared to the presence of the same parents as raters of the
four years, put parents more at an advantage in observing a distinct pattern of callous/
unemotional behavior. Perhaps the most important issue is the predictive validity of later
psychopathology in the girls when based on the respective parent- and teacher-observed
factors, and whether this differs among the two types of informants in the long term. Only with
long-term information to hand will we be able to say whether routine assessments of girls by
means of parent and teacher ratings should be based on the observed factor scores. The
continued follow-up of the girls into adolescence will clarify this matter.

How do the present results for girls compare with factor analytic studies on boys? Cross-
sectional studies on boys show replicated findings on three to four distinct factors of
oppositional defiant behavior toward adults, conduct problem behavior, inattentive behavior,
and hyperactivity-impulsivity (e.g., Burns & Patterson, 2000; Lahey et al., 2008). Other studies
have found a distinction between overt (aggressive) and covert conduct problems (e.g., Frick
etal., 1991; Loeber & Schmaling, 1985). Most factor analyses conducted on data concerning
boys have not included measurements of callous/unemotional behaviors. Among the
exceptions are Pardini, Obradovi¢ and Loeber (2006), who found that a four factor solution of
interpersonal callousness, hyperactivity/impulsivity, inattention, and conduct problems best fit
the data (see also Dadds et al., 2005). However, we have been unable to find studies that also
measured relational aggression. Thus, it is unclear whether relational aggression in boys
constitutes an independent factor once other disruptive behaviors are measured as well.

The present study supports the notion that consideration of clusters of symptoms of disruptive
behavior is preferable to consideration of all types of disruptive behavior as a single cluster.
Many of the symptoms of oppositional behavior/conduct problems, inattention and
hyperactivity/impulsivity ODD, CD, are routinely included in assessment instruments.
However, on the basis of the current findings, we recommend that future measurement
instruments should include items representative of relational aggression and of callous-
unemotional behavior, respectively. Currently, DSM-IV (APA, 1994) does not contain
measurements for these dimensions, and we hope that plans for DSM-V will include a
discussion of the utility of symptoms representative of relational aggression and callous-
unemotional behaviors for assessments in girls and boys (for boys, see Pardini et al., 2006).

The study has some limitations. The number and type of measurement items per factor varied
and were not exactly the same for each informant. Not all items from the original measures
were administered to the informants including items from the teacher-reported APSD assessing
CU features in girls. The study focused on girls rather than boys and does not report on
similarities and differences in the factor structure across the two genders. Invariably, disruptive
behaviors with a low frequency between ages 5 and 11 had to be removed from the analyses,
and it remains to be seen how the factor structure will be at later ages when such behaviors
will increase in populations of girls. Given that cross-informant factor analyses often produce
poor results (Hartman et al., 1999), we analyzed data separately for parent and teacher. Against
these limitations, the study has several strengths such as yearly, repeated ratings by parents
and teachers from middle to late childhood, completeness of data, representativeness and large
size of the sample, and the examination of the stability of factor structure of disruptive behavior
with age.
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We are continuing to follow up the girls in the Pittsburgh Girls Study and we anticipate that
as the girls enter adolescence the types, diversity, and severity of their disruptive behavior will
change. It is an open question whether the dimensional structure of disruptive behavior in girls
will change with development as well.
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