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The goal of this article is to investigate the symptom dimensions of oppositional defiant disorder
(ODD; irritability, defiance) and attention deficit/hyperactivity disorder (ADHD; inattention,
hyperactivity-impulsivity) as predictors of academic performance, depressive symptoms, and
peer functioning in middle childhood. Children (N = 346; 51% female) were assessed via
teacher-report on measures of ODD/ADHD symptoms at baseline (Grades K-2) and academic
performance, depressive symptoms, peer rejection, and victimization on 7 occasions over 4
school years (K2 through 3-5). Self-report and grade point average data collected in Grades
3-5 served as converging outcome measures. Latent growth curve and multiple regression
models were estimated using a hierarchical/sensitivity approach to assess robustness and
specificity of effects. Irritability predicted higher baseline depressive symptoms, peer rejection,
and victimization, whereas defiance predicted higher baseline peer rejection; however, none of
these ODD-related effects persisted 3 years later to Grades 3—5. In contrast, inattention predicted
persistently poorer academic performance, persistently higher depressive symptoms, and higher
baseline victimization; hyperactivity-impulsivity predicted subsequent peer rejection and victi-
mization in Grades 3-5. In converging models, only inattention emerged as a robust predictor of
3-year outcomes (viz., grade point average, depressive symptoms, peer rejection, and relational
victimization). Broadly, ODD dimensions—particularly irritability—may be linked to acute
disturbances in social-emotional functioning in school-age children, whereas ADHD dimensions
may predict more persistent patterns of peer, affective, and academic problems. By examining all
4 ODD/ADHD symptom dimensions simultaneously, the present analyses offer clarity and
specificity regarding which dimensions affect what outcomes, and when. Findings underscore
the importance of multidimensional approaches to research, assessment, and intervention.
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and impairing psychological conditions in childhood, affecting
about 12.6% and 8.7% of youth, respectively (Merikangas et al.,
2010). Dimensionally and categorically, both disorders show
distinct predictive validity in relation to important clinical and
functional outcomes (Frick & Nigg, 2012). Symptoms of ODD/
ADHD have particularly key implications for children’s social-
emotional and educational functioning in middle childhood,
which may have cascading effects throughout subsequent
development. However, there is continued uncertainty about
which aspects of these symptoms affect what psychosocial
outcomes, and when. Although ample research has examined
psychosocial outcomes between disorders (ODD vs. ADHD),
and more recent studies have disentangled the effects of specific
symptom dimensions within ODD (irritability vs. defiance) or
ADHD (inattention vs. hyperactivity-impulsivity), the relative
dimensional effects of irritability, defiance, inattention, and
hyperactivity-impulsivity remain unclear. This is an important
gap in part because ODD/ADHD symptoms are highly corre-
lated; about 35.0% of those with ODD also have ADHD
(Nock, Kazdin, Hiripi, & Kessler, 2007), whereas 46.5% of
those with ADHD have ODD (Kessler et al., 2014). Thus,
a multidimensional examination of ODD/ADHD symptoms
could help advance clinical science toward more targeted and
personalized intervention.

Accordingly, the present study investigates the four ODD/
ADHD symptom dimensions as distinct predictors of psycho-
social trajectories in four developmentally pivotal domains:
academic performance, depressive symptoms, peer rejection,
and peer victimization. In doing so, we adopt a developmental
psychopathology framework (Cicchetti & Rogosch, 2002), (a)
recognizing that typical and atypical development are
mutually informative, (b) examining the individual across
contexts and domains of functioning (social, academic), and
(c) elucidating multifinality by disentangling typical and aty-
pical trajectories across middle childhood from Grades K-2 to
3-5. Further, we use a multi-informant hierarchical modeling
approach to help clarify specifically which dimensions affect
what outcomes, when (e.g., immediately, long term), and
according to whom (e.g., teacher, child, school records).

Multidimensionality of ODD and ADHD Symptoms

Previously conceptualized as unidimensional, ODD is increas-
ingly recognized as heterogeneous and multidimensional.
Most studies have identified the dimensions of irritability
(touchy/annoyed, angry/resentful, loses temper) and defiance
(argues, defies/refuses, blames, annoys, spiteful/vindictive;
Evans et al., 2017). Although highly correlated, factor-
analytic work, latent class analysis, and longitudinal studies
support their distinction across development (e.g., Burke et al.,
2014a; Evans et al., 2017). Specifically, ODD-irritability is
linked to depression, anxiety, and reactive aggression, whereas
ODD-defiance is associated with more severe conduct pro-
blems and proactive aggression (e.g., Evans, Pederson, Fite,

Blossom, & Cooley, 2016; Ezpeleta, Granero, de la Osa,
Penelo, & Domenech, 2012; Stringaris & Goodman, 2009a,
2009b; Rowe, Costello, Angold, Copeland, & Maughan,
2010).

Similarly, symptoms of ADHD comprise two dimensions:
inattention (e.g., distractibility, forgetfulness) and hyperactiv-
ity-impulsivity (e.g., fidgeting, interrupting; American
Psychiatric Association [APA], 2013). Like ODD, ADHD’s
dimensions are highly correlated but distinct across develop-
ment (Milich, Balentine, & Lynam, 2001). Youth with predo-
minantly inattentive symptoms experience more internalizing
and academic problems than those with a combined presenta-
tion (Milich et al., 2001; Weiss, Worling, & Wasdell, 2003),
whereas those with predominantly hyperactive-impulsive
symptoms are more likely to have externalizing problems
(Connor & Ford, 2012; Decker, MclIntosh, Kelly, Nicholls,
& Dean, 2001).

A better understanding of ODD symptom dimensions
might come from considering them in relation to ADHD,
and vice versa. Much of the relevant literature (reviewed
next) tends to focus on ODD and ADHD either in isolation
or at the disorder level. Nonetheless, the evidence clearly
shows their relevance to academic performance, depressive
symptoms, and peer rejection/victimization.

ODD/ADHD Symptoms and Academic, Emotional,
and Social Functioning

Associations with Academic Performance

Youth with ADHD experience a variety of academic pro-
blems (e.g., lower achievement, greater classroom difficulties,
and the need for various academic supports) across develop-
ment (Daley & Birchwood, 2010; Frazier, Youngstrom,
Glutting, & Watkins, 2007). In elementary through high
school, youth with combined or inattentive ADHD subtypes
demonstrate lower achievement than their typically develop-
ing peers; however, academic performance does not differ
between subtypes (e.g., Chhabildas, Pennington, & Willcutt,
2001; McConaughy, Ivanova, Antshel, & Eiraldi, 2009; Nigg,
Blaskey, Huang-Pollock, & Rappley, 2002). Semrud-
Clikeman (2012) suggested that this lack of difference can
be explained by inattention, which was found to uniquely
predict poor academic performance among youth with
ADHD. Additional research supports inattention as the key
factor linking ADHD to academic outcomes (Sayal,
Washbrook, & Propper, 2015) from early childhood (McGee,
Partridge, Williams, & Silva, 1991) into adulthood (Miranda,
Berenguer, Colomer, & Roselld, 2014). These associations
hold even after controlling for variables like 1Q, socioeco-
nomic status, behavior problems, and learning disorders
(Carmine Pastura, Mattos, & Campos Aragjo, 2009; Daley
& Birchwood, 2010; Polderman, Boomsma, Bartels, Verhulst,
& Huizink, 2010; Semrud-Clikeman, 2012).



The relation between ODD and academic achievement is
less clear. Although some research demonstrates that opposi-
tional behaviors are associated with academic problems in
middle childhood and adolescence (e.g., Drabick, Gadow,
Carlson, & Bromet, 2004; McGee, Williams, & Silva,
1985), the majority of studies suggest that ODD symptoms
do not uniquely predict poor academic performance (espe-
cially after controlling for ADHD symptoms; Clark, Prior, &
Kinsella, 2002; Daley & Birchwood, 2010; Frazier et al.,
2007; McGee et al., 1985). Fergusson, Horwood, and
Lynskey (1993) suggested that antisocial behavior seems to
be associated with low academic performance only because
of the high co-occurrence of ODD and ADHD. But other
studies have found that ODD exacerbates classroom behavior
problems in elementary through high-school-age youth with
ADHD (Liu, Huang, Kao, & Gau, 2017) and can predict
significant functional outcomes (e.g., relational, occupational,
and educational difficulties) into adulthood (Burke, Rowe, &
Boylan, 2014b). However, it remains unclear whether irrit-
ability or defiance may be most directly associated with
academic functioning, thereby limiting targeted prevention
efforts.

Associations with Depressive Symptoms

Children with ADHD are more likely to exhibit depressive
symptoms than typically developing peers, and they are at an
increased risk of developing depression in adolescence and
adulthood (Erskine et al., 2016; Meinzer, Pettit, &
Viswesvaran, 2014). In addition, children and adolescents
with co-occurring ADHD and depression experience more
impairment than youth affected by either disorder alone
(Meinzer et al.,, 2014). Research suggests the association
between ADHD and depression may vary across subtypes of
ADHD, with multiple studies finding that inattention, but not
hyperactivity-impulsivity, is associated with internalizing pro-
blems across developmental periods (Hinshaw, 1994; Lahey
& Carlson, 1991; Lahey, Schaughency, Hynd, Carlson, &
Nieves, 1987).

Similarly, depression-ODD comorbidity exists at greater-
than-chance levels, and longitudinal studies show that ODD
typically precedes depression in preschool- through high-
school-age youth (Boylan, Vaillancourt, Boyle, & Szatmari,
2007; Burke, Hipwell, & Loeber, 2010). In fact, ODD during
middle childhood is a strong predictor of depression at age 18
in boys after accounting for other forms of psychopathology,
including depression (Burke, Loeber, Lahey, & Rathouz,
2005). Among ODD symptom dimensions, only irritability
appears to predict depression across development, whereas
defiance is not associated with internalizing problems (e.g.,
Burke et al., 2010; Evans et al., 2017; Rowe et al., 2010).
Disentangling the relative contribution of ODD/ADHD
symptom dimensions to depressive symptoms during middle
childhood may have important implications for curtailing the
developmental progression to clinically significant symptoms
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during adolescence, when rates of depression peak
(Merikangas et al., 2010).

Associations with Peer Rejection and Victimization

ADHD symptoms are linked to both peer rejection
(Bagwell, Molina, Pelham, & Hoza, 2001; Diamantopoulou,
Henricsson, & Rydell, 2005; Pardini & Fite, 2010) and victi-
mization (Mitchell, Cooley, Evans, & Fite, 2016; Sciberras,
Ohan, & Anderson, 2012; Taylor, Saylor, Twyman, & Macias,
2010; Wiener & Mak, 2009) during middle childhood and
adolescence. Similarly, ODD symptoms have been consis-
tently associated with peer rejection (Evans et al., 2016;
Pardini & Fite, 2010) and victimization (Fite, Evans, Cooley,
& Rubens, 2014; Mitchell et al., 2016; Sciberras et al., 2012)
during middle childhood and adolescence. Social impairments
linked to ADHD and ODD symptoms appear to emerge early
in childhood (e.g., Stengseng, Belsky, Skalicka, & Wichstrom,
2016; Verlinden et al., 2015) and may persist across the life
span. For example, adolescents diagnosed with ADHD in
childhood were found to have fewer close friends and greater
peer rejection than those without a history of ADHD, regard-
less of whether they still met diagnostic criteria (Bagwell
et al., 2001). Similarly, Burke et al. (2014b) found that child-
hood ODD symptoms predicted poor peer, parental, and
romantic relationships, fewer friendships, and work-related
problems in young adulthood.

The preponderance of evidence suggests that ODD and
ADHD symptoms confer risk for both physical (e.g., physical
attacks or threats) and relational (e.g., ostracism, rumor
spreading) forms of victimization among children and adoles-
cents (Fite et al., 2014; Sciberras et al., 2012; Wiener & Mak,
2009), but little is known about how specific symptom dimen-
sions relate to peer rejection and victimization. Waschbusch,
Andrade, and King (2006) suggested that the social problems
experienced by inattentive children might be accounted for by
their difficulty attending to social cues. Indeed, cross-sectional
evidence indicates that inattention, but not hyperactivity-
impulsivity, is related to lower peer acceptance in children
and adolescents (Becker, Langberg, Evans, Girio-Herrera, &
Vaughn, 2015; Scholtens, Diamantopoulou, Tillman, &
Rydell, 2012). Still, hyperactivity-impulsivity may increase
risk for peer rejection and victimization through aggressive
and impulsive behaviors (Evans, Fite, Hendrickson, Rubens,
& Mages, 2015; Nijmeijer et al., 2008). Similarly, irritable and
defiant children may provoke conflict and be perceived as
aversive by their peers. Cross-sectionally, irritability and defi-
ance were both related to relational victimization and peer
rejection, but only irritability was uniquely linked to physical
victimization among school-age children (Evans et al., 2016).
Youth develop foundational social skills during early and
middle childhood that set the stage for increasing social
demands as they enter adolescence. Considering the potential
long-term effects of ODD/ADHD on social functioning
(Bagwell et al., 2001; Burke et al., 2014b), research is needed
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to understand the associations between ODD/ADHD symp-
toms and peer rejection and victimization to inform assess-
ment and intervention efforts.

The Present Study

In summary, the literature shows that childhood symptoms
of ODD and ADHD are associated with academic perfor-
mance, depressive symptoms, peer rejection, and peer vic-
timization, with important implications for adolescent and
adult outcomes. Previous evidence is limited by failing to
examine these symptoms as continuous dimensions in rela-
tion to one another, within and across diagnoses.
Examining the developmental sequelae of inattention,
hyperactivity-impulsivity, irritability, and defiance may
advance assessment, prevention, and intervention by clar-
ifying the developmental pathways from ADHD and ODD
symptom dimensions to psychosocial outcomes. To our
knowledge, no studies have prospectively considered the
outcomes of ODD and ADHD dimensions simultaneously.
Given these gaps, we examined the four ODD/ADHD
dimensions as predictors of social, emotional, and aca-
demic trajectories throughout elementary school. This
developmental period, from Grades K-2 through 3-5, is
critical for early identification and intervention for beha-
vioral, academic, and social problems.

Based on the research just reviewed, and adopting
a developmental psychopathology framework, we put
forth general hypotheses regarding the relative effects of
symptom dimensions in predicting typical versus atypical
trajectories in social-emotional and academic domains. It
was expected that relative to ODD, ADHD symptom
dimensions would have more robust and persistent effects
on academic performance, with inattention being more
prominent than hyperactivity-impulsivity. In addition, we
expected the dimensions of ODD-irritability and ADHD-
inattention to increase risk for depressive symptoms over
time. Regarding the peer rejection and victimization, the
mixed evidence and theoretical arguments did not support
specific hypotheses; rather, this study sought to help clarify
which disruptive behavior dimensions might confer the
most risk for these outcomes over time.

METHODS

Participants and Procedures

This study was conducted at an elementary school in
a small town in the U.S. Midwest, with teachers and stu-
dents comprising our sample. Data were collected on seven
occasions over 4 school years from fall 2012 to spring 2016
(all semesters except spring 2013). Of 379 students

enrolled in mainstream K-2 classes at baseline, teacher-
report data were obtained for 91.3% (n = 346; ages 5-8;
51% female), including 90.1% (n = 109) of eligible kinder-
gartners, 84.1% (n = 111) of first graders, and 100.0%
(n = 126) of second graders. Teacher-rated ODD/ADHD
symptoms were collected at baseline, and peer rejection,
physical and relational victimization, academic function-
ing, and depressive symptoms were collected at baseline
and all subsequent occasions. Converging measures (self-
report and school records) were collected 3 years after
baseline, when students were in Grades 3-5 and self-
report measurement became developmentally appropriate.
School records were matched to study ID numbers then
deidentified prior to sharing with the research team.
Aggregate school data from the baseline year (sample
grades K-2) indicate that 21% of students self-identified
as being from an ethnic/racial minority or multiracial back-
ground (9% Black/African American, 2% Asian/Asian
American, 6% Hawaiian/Pacific Islander, 4% Native
American; 5% Hispanic ethnicity) and that 35% were eli-
gible for free or reduced lunch. Census records for the
community during the same year showed a middle-class
community with a median per capita income of $26,679
and median household income of $65,197.

Teacher data were collected in the last 2 months of each
semester. Participating teachers rated their students on brief
measures via online survey, earning up to $50-$65 per
semester. Student data were collected at the end of their
third- to fifth-grade fall semester, roughly concurrent with
teacher-report data collection for that occasion. Students
earned small prizes (colorful pencils) for their participation.
Self-report measures were read aloud by trained research
assistants while students followed along with paper and
pencil. Teachers and nonparticipating students were absent
from classrooms during administration. All procedures
were approved by the researchers’ Institutional Review
Board as well as the school’s administrators. Teacher and
parent consent and youth assent were collected prior to data
collection.

Across variables and occasions, missing data rates
averaged 13.0% for teacher-report measures (T1-T7: 0,
9, 15, 15, 25, 18, and 18%), 32.4% for each self-report
measure, and 18.5% for grade point average (GPA) data.
T tests (with unequal variances where indicated by
Levine’s test p < .05) were used to explore the possibility
of response or selection bias by comparing those with
versus without self-report data on gender, grade, and
teacher-reported measures at all occasions. Missing self-
report data at T6 was associated with lower teacher-
reported academic performance at both T1 (M = 3.13,
SD = 1.19 vs. M = 3.38, SD = 1.09), #(343) = —1.988,
p =.048, and T3 (M = 3.27, SD = 1.06 vs. M = 3.57, SD
= 1.05), #(293) = —2.085, p = .038. Although this is some



evidence of possible selection bias, the overall pattern
(ps > .103 on 39 of 41 comparisons) suggested that
missingness did not appear linked to participant charac-
teristics in a manner that was longitudinally consistent or
exceeding what might be expected due to chance.

Measures
ODD/ADHD Symptoms (Teacher)

Teachers rated students” ODD/ADHD symptoms using the
Disruptive Behavior Disorder Checklist (Pelham, Gnagy,
Greenslade, & Milich, 1992). The Disruptive Behavior
Disorder Checklist assesses Diagnostic and Statistical
Manual of Mental Disorders (APA, 2013) symptoms for
ODD (eight items) and ADHD (18 items). Teachers rated
items on a 4-point scale ranging from 1 (not at all) to 4 (very
much). For the current study, mean scores reflecting the two
previously established ODD dimensions (Burke et al., 2014a;
Evans et al., 2017), irritability and defiance, were computed.
Irritability was measured with three items (touchy, angry,
temper) and defiance with five (argues, defies, blames, annoys,
spiteful). Similarly, hyperactivity-impulsivity and inattention
mean scores were averaged from nine items assessing inatten-
tion (e.g., often easily distracted, often has difficulty sustaining
attention) and nine items assessing hyperactivity-impulsivity
(e.g., often fidgets with hands or squirms in seat, often inter-
rupts or intrudes on others). Internal consistency was good for
irritability (o = .86), defiance (o = .89), inattention (a = .96),
and hyperactivity-impulsivity (a = .95).

Academic Performance (Teacher, School Records)

Teachers rated students on a 5-point scale ranging from 1
(well below average) to 5 (well above average) for two items
reflecting performance compared to other individuals in their
class and in their grade and for another item relative to
a 5-point letter grade scale ranging from 1 = F to 5 = A.
Thus, higher scores reflected better academic performance.
Similar procedures have demonstrated reliability and validity
in earlier work (e.g., Evans & Fite, 2019; Evans et al., 2016).
Across occasions, teacher-rated academic performance
showed excellent internal consistency (as = .92—-96). As
a converging academic measure, we computed students’ fall
semester GPAs based on all available school records from
when they were in Grades 3—5. GPA was calculated by aver-
aging grades across five core subjects (math, science, reading,
language arts, and social sciences) over the two quarters of the
fall semester. This method provides a composite index of
overall academic functioning that is sensitive to interindivi-
dual variability, is ecologically valid, and corresponds to
student academic records collected roughly concurrently
with the timing of teacher- and student-report data collection
at T6. A standard 4-point GPA scale was used, such
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that A = 4.0, B = 3.0, with “plus—minus” grading translated
as = 0.3 points (e.g., A+ =43, B—=2.7).

Depressive Symptoms (Teacher, Youth)

Teachers completed the eight-item Withdrawn-Depressed
scale of the Teacher Report Form (Achenbach & Rescorla,
2001). Items include behavioral signs of depression (e.g.,
sadness) and social withdrawal (e.g., prefers to be alone),
rated on a scale from 1 (not true) to 3 (very or often true).
Previous psychometric evaluations have found excellent relia-
bility and validity (Achenbach & Rescorla, 2001). As
a converging measure, students completed the Short Mood
and Feelings Questionnaire (Angold et al., 1995) during their
third- to fifth-grade year. This scale consists of 13 items
including cognitive (e.g., nobody really loved me) and beha-
vioral (e.g., cried a lot) indicators of depression. Students
rated items from O (not true) to 2 (true) regarding the past
2 weeks. Mean scores were computed by averaging the eight
and 13 items, respectively. Internal consistency was good for
both teacher-report (as = .87—.90) and youth-report (o = .89).

Peer Rejection (Teacher, Youth)

Peer rejection was assessed using four parallel items
drawn from the Teacher Report Form (teacher-report) and
the Youth Self Report Form (self-report; Achenbach &
Rescorla, 2001). These items measure students’ experi-
ences with social rejection and peer difficulties (e.g., gets
teased, not liked by others) over the past 6 months. These
brief scales have exhibited evidence for convergent, diver-
gent, and criterion-related validity in conjunction with other
measures of peer interactions by both teacher- and youth-
report (e.g., Evans et al., 2016; Fite, Hendrickson, Rubens,
Gabrielli, & Evans, 2013a). Items were rated on a scale
from 1 (not true) to 3 (very or often true) and averaged for
analyses. The teacher (as = .78-.90) and student (o = .72)
versions of this measure showed acceptable internal
consistency.

Peer Victimization (Teacher, Youth)

Experiences of peer victimization were assessed using
teacher- and self-reports. Teachers completed a modified
version of the six-item Social Experiences Questionnaire—
Teacher Report (Cullerton-Sen & Crick, 2005) for each
student in their classroom. As a converging measure, stu-
dents completed the nine-item Victimization of Self scale
of the Peer Experiences Questionnaire (Dill, Vernberg,
Fonagy, Twemlow, & Gamm, 2004). Both scales assess
for physical (e.g., getting hit, kicked, or punched) and
relational (e.g., getting ignored by others, kids spreading
rumors) victimization. Teachers (1 = never to 5 = almost
always) and students (1 = never to 5 = several times
a week) responded on a 5-point scale. These measures
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have previously demonstrated good psychometric proper-
ties (Dill et al., 2004; Williford, Fite, & Cooley, 2015).
Physical and relational victimization mean scores were
calculated for each respondent. Internal consistency was
adequate for teacher relational (as = .76—.89), teacher phy-
sical (as =.79-.96), student relational (a = .85), and student
physical (a = .77).

Analytic Plan

Prior to exploring the effects of ODD/ADHD symptom
dimensions, unconditional latent growth curve (LGC) mod-
els were estimated to identify which ones fit the data best.
These sequences began with a latent intercept, then adding
linear, quadratic, and cubic slope terms. Higher-order terms
were added with and without random variance to assess
interindividual variability around the average pattern.
These nested LGC models were evaluated through consid-
eration of (a) the Satorra-Bentler chi-square difference test,
appropriate for robust estimation; (b) predictive fit indices,
including the Akaike Information Criteria, Bayesian
Information Criteria, and sample-adjusted BIC; (c) relative
fit indices, including the Tucker—Lewis index and compara-
tive fit index; and (d) absolute fit indices, the root mean
square error of approximation (RMSEA) and standardized
root mean square residual (SRMR). Models are considered
to have adequate/good fit when comparative fit index and
Tucker—Lewis index are at or above .90/.95, RMSEA and
SRMR are at or lower than .08/.05, and comparison models
show improved fit over nested models when the Satorra-
Bentler chi-square test is significant and when more com-
plex models no longer produce decrements in predictive fit
indices. The best-fitting LGC models were then reestimated
to explore covariate effects (grade, gender).

Only victimization was measured as a two-dimensional
construct, consisting of relational and physical types.
Accordingly, a bivariate LGC model was used, with growth
terms for relational and physical victimization added simul-
taneously in the modeling sequence. Covariances were
estimated between residuals of co-occurring observations
of different variables (e.g., T1 relational with T1 physical),
as well as for corresponding growth terms (e.g., physical
intercept with relational intercept). By examining both vic-
timization types in the same model, results elucidate their
trajectories individually (accounting for the other) and col-
lectively (e.g., cross-type correlations).

Of central interest were the conditional LGC models
examining the four ODD/ADHD dimensions as predictors
of teacher-reported outcome trajectories. Specifically, these
models explored irritability, defiance, inattention, and hyper-
activity-impulsivity in terms of their unique effects on each
outcome’s (a) baseline levels at Grades K—2 (latent intercepts
at T1), (b) patterns of change over time (linear slopes), and
(c) longer term outcomes when children were in Grades 3-5

(latent intercepts at T6; corresponding to converging mea-
sure models). To ascertain whether these effects were truly
robust and not artifacts of multicollinearity, we employed
a hierarchical/sensitivity modeling sequence. In Model 1,
each dimension was entered individually with covariates to
identify its basic association with intercepts and slopes (i.e.,
four models). In Model 2, the dimensions were aggregated
by disorder, combining irritability with defiance and inatten-
tion with hyperactivity-impulsivity (i.e., two models). In
Model 3, all four dimensions were aggregated together
along with covariates (i.e., one final model). Thus, coeffi-
cients that remain significant in the same direction across all
three models can be confidently viewed as robust, revealing
which dimension shows unique effects on what outcome
variables and at what time point.

The converging outcome models followed a similar
approach, using multivariate regression models to examine
third- and fifth-grade outcomes only. Teacher-rated ODD/
ADHD symptom dimensions at T1 were examined as pre-
dictors of GPA records and child-reported depressive symp-
toms, peer rejection, and victimization at T6 (Grades 3-5).
Like the teacher LGC models, these models included cov-
ariates (gender, grade) and followed the same three-model
sequence to clarify which ODD/ADHD dimension effects
were unique and robust. Unlike the teacher LGC models, it
was not possible to control for baseline levels given that the
children were in Grades K-2 at that time, precluding self-
report. Thus, the converging models were estimated with
and without adjusting for teacher-reported levels of corre-
sponding baseline variables.

Models were estimated in Mplus Version 8. Students’
clustering by different classrooms/teachers each year was
not specified because of the prohibitive complexity of cross-
classified models with four different data structures. Rather,
the effects of cross-classified dependencies were mitigated (a)
through a multiwave latent variable modeling framework
(with growth terms based on seven ratings by four teachers
over eight semesters), (b) by allowing residual terms to covary
for observations collected within the same school year, and (c)
through a series of sensitivity analyses.' Maximum likelihood
estimation with robust standard errors was used to accommo-
date for non-normality and missing data.

RESULTS

Descriptive statistics and correlations of interest are
presented in Table 1, with further univariate and

' We reestimated all major conditional and unconditional models with
clustering specified at the first, last, and highest-ICC occasions. In virtually all
cases, parameters of interest remained unchanged, or the changes were
modest, inconsistent, or inconsequential for study results. Thus, sensitivity
analyses support the robustness of the primary results reported here.
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TABLE 1
Descriptive Statistics and Correlations among Study Variables across All Occasions

Baseline Variables (T1) Repeated Measures
Variable/Time"
(Grade Levels) Univariate® M (SD) 1 2 3 4 5 6 771 81 973 1074 1175 1244
Baseline Variables (Teacher-Report at T1)
1. Femalel (K-2) - 1.00
2. Gradel (K-2) 1.05 (0.82) .04 1.00
3. Irrl (K-2) 1.32 (0.63) -26*%* —.09 1.00
4. Defl (K-2) 1.28 (0.54) —19%*  —11* .86** 1.00
5. Inal (K-2) 1.56 (0.75) —29*%* .06 Sixx 57T 1.00
6.  Hypl (K-2) 1.49 (0.72) —28*%*  —.09 .63% J0** - 77%% 1.00
Repeated Measures (Teacher-Report at T1-T7)
7. Acal (K-2) 3.30 (1.13) .10 —-.02 —11*  —-10 —42%% 8%k 1.00
8. Aca2 (1-3) 3.48 (1.10) .09 d4* —11* —10 —35%*  _24**  66%* 1.00
9.  Aca3 (1-3) 3.50 (1.06) .04 .09 -11 -11 =37RE _22%F 64%*  83** 1,00
10. Aca4 (2-4) 3.54 (1.07) .07 .10 —-11 —12%  —39%k  _D6¥*  62** 73k T1%k 1,00
11. Aca5 (2-4) 3.56 (1.03) .08 .08 -.10 -12 —40**  —28*%* 61k 73¥*  71**  87T**  1.00
12. Aca6 (3-5) 3.65 (0.95) .14* .06 —16**  —19%* _46%* _31*¥*  S7¥*  63k* 3%k TI*E 70*¥*  1.00
13. Aca7 (3-5) 3.66 (1.00) A7** —03 — I7RE QDR AqxE _3Dk% SRk 6%k 63¥F 7k x IRk BeHE
7.  Depl (K-2) 1.16 (0.32) .00 2% 24**  16**  26%* .08 1.00
8. Dep2 (1-3) 1.24 (0.38) -.05 .03 .05 .04 A7** .07 27%* 1.00
9.  Dep3 (1-3) 1.26 (0.40) -.05 11 .05 .03 A8** .07 27%*  73%%1.00
10. Dep4 (2-4) 1.22 (0.38) .05 —13* 14* A8** 20%%  16**F  24%* 3% 30%*  1.00
11. Dep5 (2-4) 1.19 (0.33) -12 —-.02 .10 .14* de** 12 25%% 0 24%% 27k 75%% 1.00
12. Depb (3-5) 1.18 (0.34) .10 -.07 A9** 201k 20%*% 10 23%% 0 QR¥k DOFEk 36%*  35%% 1,00
13. Dep7 (3-5) 1.17 (0.32) —11 -.05 18* de** 17+ 07 L kI G b 1 A
7. Rejl (K-2) 1.11 (0.28) —15%* 04 JI5*x o 8%*  50%*%  .60%*  1.00
8. Rej2 (1-3) 1.16 (0.32) —-.06 .02 22%% 8%k 32%% 40%*  30**  1.00
9. Rej3 (1-3) 1.20 (0.37) -.09 .00 28%* 3Rk 35%k 41*x 0 3Rk 75%% 100
10. Rej4 (2-4) 1.13 (0.30) —12*  —-04 30** 35%k 0 34%F 41x*x 0 30%* 37k 30%%  1.00
11. Rej5 (2-4) 1.16 (0.36) —-.04 .00 22%% 0 28%k 26%*F  33%* 1%k 38FF 41FF 66%*  1.00
12. Rej6 (3-5) 1.17 (0.36) —15%* .00 28%* 0 34%k 0 33k 3Dkx JSkk Jgkk gqa% 3R%* 34%% 100
13. Rej7 (3-5) 1.19 (0.40) —.15* .00 23%k 28k 4% De¥* 8%k JPRk 3RFE O 30%*  19**  60**
7. RVicl (K-2) 1.17 (0.45) -.09 .07 S0** 46%F 45%% 40%*  1.00
8. RVic2 (1-3) 1.30 (0.62) .04 -.03 .09 A7xx 0 21%% 0 22%% 05 1.00
9.  RVic3 (1-3) 1.46 (0.71) .09 —17%* .09 d6** 14* A5** .03 .61%* 1.00
10. RVic4 (2-4) 1.15 (0.41) 13* .01 A9*x 22%%  14% A8** 19%* 13%* .09 1.00
11. RVic5 (2-4) 1.25 (0.57) .10 .06 11 15% 23%% 0 3107 23%% 0 19%*  A1** 1.00
12. RVic6 (3-5) 1.22 (0.53) .02 .09 .05 A1 12 14* .00 14* A7** 12 19**1.00
13.  RVic7 (3-5) 1.30 (0.60) .08 Jde** .03 .10 .09 5% .06 .14* 25%% .02 21%% 66%*
7. PVicl (K-2) 1.15 (0.38) —29%% 05 62%* Sk 53Fk 55%%1.00
8. PVic2 (1-3) 1.12 (0.32) —22%%  _14% 13%* 22%%  J9RF 19k 15%*%  1.00
9. PVic3 (1-3) 1.24 (0.47) —25%k _34%k Q7R 22%%  ([o*F 26%*F  23%*  62%*  1.00
10. PVic4 (2-4) 1.04 (0.19) —21%% —15%%  ]15% 5% .06 A7** .04 .06 27%* 1.00
11. PVic5 (2-4) 1.05 (0.23) —15%  -02 .03 .06 16* 29%* 12 .03 .09 2% 1.00
12. PVic6 (3-5) 1.07 (0.26) —16** .07 13%* de** 12 Jde** 10 3% 2% .04 19** 1.00
13. PVic7 (3-5) 1.08 (0.28) -26%* .08 20%* 0 26%F  25%%F  34%x 7Rk pS¥k Q7F% 2% 206%%  S5TF*

(Continued)
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TABLE 1
(Continued)

Baseline Variables (T1)

Repeated Measures

Variable/Time"

(Grade Levels) Univariate® M (SD) 1 2 3 4 5 6 771 87 973 1074 175 1244
Converging Outcome Measures (Child-Report and School Records at T6)°

12.  CRej6 (3-5) 3.74 (0.54) -.01 -.01 .02 .04 20%% 11 .07 A8 13* 25F% O 24%% 0 26%*
12.  CDep6 (3-5) 0.41 (0.42) .03 12 .05 .07 A9** 10 .08 —-06 -05 .02 A1 -02
12.  CRVic6 (3-5) 1.37 (0.45) -.05 —-.06 12 16* 28%%  19%¥*  [8** .09 d9%% 07 4% 29%*
12. CPVic6 (3-5) 1.46 (0.70) -.10 -.08 .14* 20%* 0 26%%  18%*F  2[*¥* 06 16* .06 .07 .08
12. RGPA6 (3-5) 1.40 (0.62) 2% _37RE S 14% 0 —19%  —41%F _26%F  40**F 38%*  37FF 46%*F 46¥*F S50**

Note. Irr = irritability; Def = defiance; Hyp = hyperactivity-impulsivity; Ina = Inattention; Aca = academic performance; Dep = depressive symptoms;
Rej = peer rejection; RVic = relational victimization; PVic = physical victimization; GPA = grade-point average.

?All variable names are suffixed with numbers representing the measurement occasion (T1-T7) followed by the cohort’s current grade level in
parentheses (kindergarten through fifth grade [K—5]). Note that T1, T2, T4, and T6 are fall semester occasions; all others are spring.

°Of the univariate characteristics, only means and standard deviations are reported here for clarity; see Table S1 for a full reporting (count, range,
skewness, kurtosis, scale consistency, teacher/classroom intraclass correlation coefficients).

“Variables are prefixed to indicate method—child report (C) or school records (R). Italicized coefficients denote cross-method correlations among child-report
and school records variables at T6 and the corresponding teacher-reported variables from T1 to T6 (T1 was used in adjusted regression models; Table 3).

*p < .05. **p < .01.

longitudinal characteristics provided in the supplement.
As expected, data showed moderate departures from nor-
mality (generally, skewness < [3.0] and kurtosis < [8.0])
with varying degrees of teacher/classroom-related depen-
dencies (Mdn intraclass  correlation  coefficient
[ICC] = .09). All four ODD/ADHD symptom dimensions
were more common among boys than girls, whereas only
defiance was significantly (negatively) associated with
grade. Zero-order correlations were high within and
across the dimensions of ODD and ADHD. This high
covariation was expected and controlled for in subse-
quent models by adding terms hierarchically and inter-
preting results across models. Multicollinearity was
within an acceptable range for all four symptom dimen-
sions across all LGC and regression models (tolerance <
0.42, variance inflation factor < 4.99).> Boys had higher
levels of irritability, defiance, inattention, hyperactivity-
impulsivity, physical victimization, and peer rejection.
Girls had higher GPAs, but teacher-rated academic per-
formance was not correlated with gender. Defiance was
higher among students in younger grades. No other vari-
ables showed consistent correlations with gender or
grade level. The stability of repeated measures and their
zero-order associations with baseline ODD/ADHD symp-
tom dimensions varied across outcomes and occasions
(see Table 1 and the supplement).

2 Multicollinearity statistics vary depending on which predictors and
participants are included in the model, but the outcome variable is not
included in these calculations and thus can be interpreted similarly across
all models. Tolerance and variance inflation factor estimates did not
change appreciably when covariates (grade and gender) were included.

Unconditional LGC Models and Covariate Effects

The full model-building sequence is described in the supple-
ment, with model fit statistics reported in Table S2. In short, the
best-fitting models specified variable linear slopes (random
effects) for academic performance and depressive symptom,
and constrained linear slopes (fixed effects) for peer rejection
and victimization. The average growth trajectories are briefly
summarized as follows (all estimates p < .05) and plotted in
light gray in Figure 1 (as estimated in later conditional models).

On average, academic performance began slightly above the
scale’s midpoint (intercept = 3.34) at baseline and improved
slowly over time (slope = 0.07), with significant interindividual
variability in scores and rates of change. Depressive symptoms
started low at baseline (intercept = 1.19) and showed intraindi-
vidual stability over time (slope ns), but with significant inter-
individual variability around both the intercept and slope.
Similarly, peer rejection levels began low (intercept = 1.12) at
baseline, with significant interindividual variability, and then
increased significantly (slope = 0.02) with negligible slope
variability. In the unconditional bivariate model for peer victi-
mization, relational and physical intercepts were highly corre-
lated (» = .59) and their slopes showed negligible variability.
Levels of victimization were similarly low at baseline (rela-
tional intercept = 1.16; physical intercept = 1.12), but relational
victimization increased over time (slope = 0.03), whereas phy-
sical victimization decreased (slope = —0.02). Regarding cov-
ariates, girls had lower initial peer rejection (B = —0.07) and
physical victimization (B =—0.15) but showed no difference in
relational victimization. Over time, the gender discrepancy in
peer rejection remained stable, but boys showed a slower rate of
decrease in physical victimization (B = 0.02), whereas girls
showed a sharper increase in relational victimization



(B = 0.04). Students in earlier grades had higher initial levels
(B = —0.06) and a sharper decrease (B = 0.02) in physical
victimization than those in later grades. No other significant
effects were found for gender or grade.

Conditional LGC Models with ODD/ADHD Symptom
Dimensions

Table 2 summarizes the effects of ODD/ADHD symptom
dimensions on baseline intercepts (Panel A), linear slopes
(Panel B), and 3-year intercepts (Panel C) of all outcome
variables across Models 1 (one symptom dimension), 2 (two
dimensions from same diagnostic category), and 3 (all four

Depressive Symptoms
P

1.8

=
[0}

=
»

ol
N

Relational Victimization
o

0.8

Semester: Fa Sp Fa _Sp Fa_ Sp
Year: O 1 2 3
Grades: K-2 1-3 2-4 3-5
Time

Fa Sp

FIGURE 1
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ODD/ADHD dimensions entered together). See Table S2 for
model fit statistics. Figure 1 presents the average trajectories of
all outcome variables, overlain with the trajectories that would
result from elevated symptom dimension levels where effects
were significant and robust. Consistent with our developmental
psychopathology framework, we plotted trajectories at the
mean and 2 SD above the mean on the indicated symptom
dimension, thereby presenting the trajectories of two hypothe-
tical cases: (a) a typically developing child, following the
average trajectory in light gray; and (b) a child with clinically
significant scores on an ODD/ADHD symptom dimension,
following a trajectory that departs from the mean. Next we
interpret these results by outcome, emphasizing only those

Mean
——High Irritability
----- High Defiance
= = = High Inattention

— — High Hyperactivity-Impulsivity

1.5

1.4

-
w

Peer Rejection
o

=
-

- = =
» o o

Physical Victimization
[\V]

1.0
0.8
Fa Sp Fa Sp Fa Sp Fa_ Sp
0 1 2 3
K-2 1-3 2-4 3-5
Time

Model-estimated trajectories at high levels of oppositional defiant disorder (ODD; dark blue) and attention deficit/hyperactivity disorder

(ADHD; orange) symptom dimensions, compared to average trajectories (light gray). Note. For clarity, trajectories are only presented if the symptom
dimension was found to have a significant effect on the baseline intercept, slope, or 3-year intercept (*p < .05 effect on intercept; 'p < .05 effect on slope).
Effects from Model 3 models are presented here, only if they were robust across models (i.e., also significant in the same direction in Models 1 and 2). High-
symptom trajectories represent individuals at two standard deviations above the mean (i.e., clinically significant levels) on the specified variable and at the
mean (i.e., normative levels) of all other variables. Average trajectories are mean-centered on all variables, thus serving as a common basis of comparison for
all high-symptom trajectories. Models control for the effects of grade level, gender, and other ODD/ADHD symptom dimensions.
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effects that were consistent in all three models (underlined in
Table 2 and presented in Figure 1).

Academic Performance

Results of the three academic performance models
showed that only inattention robustly predicted lower levels
of academic performance at Grades K-2 (see Table 2, Panel
A), and this effect persisted to Grades 3-5 (Panel C).
Hyperactivity-impulsivity and defiance (but not irritability)
showed signs of associations with academic performance at
one or both of these occasions, but both were attenuated to
nonsignificance when controlling for other symptom
dimensions. Similarly, there were no robust effects on the
linear slope over time (Table 2, Panel B). To summarize,
these models revealed a pronounced and persistent effect of
inattention predicting poorer academic performance over
time, whereas the effects of hyperactivity-impulsivity, irrit-
ability, and defiance were all inconsistent or nonsignificant
depending on what other symptom dimensions were
included in the model (see Figure 1).

Depressive Symptoms

Across all three models, high levels of irritability were
robustly associated with higher levels of depressive symptoms
at Grades K-2 (Table 2, Panel A), but this effect did not persist
3 years later at Grades 3—5 (Panel C). Defiance was associated
with depressive symptoms at Grades K2 and 3-5, but these
effects were attenuated when irritability was added in Model
2. Inattention was a robust predictor of elevated depressive
symptoms at both occasions, again revealing a lasting effect.
No other ODD/ADHD symptom effects on intercepts or
slopes were found to be significant and robust across models.
In sum (as shown in Figure 1), only inattention and irritability
uniquely predicted depressive symptoms concurrently, and
only inattention predicted them longitudinally.

Peer Rejection

Irritability was robustly associated with the baseline
intercept and slope for peer rejection but not with the
3-year intercept. That is, irritable children had higher levels
of peer rejection in Grades K—2 (Table 2, Panel A), and this
irritability predicted less positive linear change in peer
rejection relative to the average, increasing trajectory
(Panel B), leading to 3-year outcomes that were not differ-
ent from the mean after controlling for other ODD/ADHD
symptoms (Panel C). Similarly, defiance also showed
robust, unique associations with peer rejection at Grades
K-2, but again this effect did not persist to Grades 3-5.
Although hyperactivity-impulsivity and inattention both
showed signs of association with peer rejection at Grades
K-2 and 3-5, these effects were mostly attenuated when
controlling for irritability and defiance, with one exception:
Hyperactivity-impulsivity emerged as the sole robust

predictor of elevated peer rejection 3 years later at Grades
3-5. Overall, all ODD/ADHD symptom dimensions
showed some evidence of association with peer rejection;
in terms of robust effects, however, only irritability and
defiance showed unique cross-sectional associations with
peer rejection, whereas only hyperactivity-impulsivity
uniquely predicted peer rejection longitudinally (see
Figure 1).

Peer Victimization

In the bivariate victimization model, similar patterns
were found for both relational and physical victimization
(see Table 2 and Figure 1). Irritability robustly showed
positive associations with K-2 intercepts for relational
and physical victimization (Table 2, Panel A), negative
associations with their linear slopes (Panel B), and no
associations with their 3-year intercepts (Panel C). That
is, children with high irritability in Grades K-2 also had
higher concurrent victimization of both forms, but then
followed trajectories of relative decline (compared to the
average trajectories), and irritability’s effects on victimiza-
tion did not persist to Grades 3-5 (some coefficients
remained significant, but their directionality changed across
Models 1-3). Inattention followed a parallel pattern, emer-
ging as a significant robust predictor of relational and
physical victimization at Grades K-2 but not at Grades
3-5, predicting a pattern of relative decline in the interim.
In contrast, hyperactivity-impulsivity was not robustly
associated with the K-2 intercept or slope of either victi-
mization type but emerged as the only robust predictor of
higher levels of relational and physical victimization in
Grades 3-5. In sum, and similar to the peer rejection
results, all ODD/ADHD symptom dimensions showed
some associations with greater levels of relational and
physical aggression; however, only inattention and irritabil-
ity showed robust cross-sectional links to victimization
(both forms) at Grades K—2 and only hyperactivity-
impulsivity was robustly longitudinally predictive of
greater victimization in Grades 3-5.

Converging Models: Self-Report Measures and GPA
at Grades 3-5

Results of regression models predicting child-reported and
GPA outcomes are presented in Table 3. Again, results that
remained robust across Models 1-3 are emphasized. In the
unadjusted models (without controlling for baseline teacher-
report), only inattention robustly predicted these converging
3-year outcomes. Children with higher levels of teacher-
reported inattention in Grades K—2 had significantly lower
GPAs, higher depressive symptoms, and higher peer rejection
in Grades 3-5. These associations were robust after control-
ling for teacher report at baseline in the adjusted models
(Table 3, bottom panel). Associations with victimization



11

OUTCOMES OF ODD/ADHD SYMPTOM DIMENSIONS

100" > dygexe 107 > Ay 'S0 > dy 1" > d,
“Aparsindur-AyanoerodAy = dwy-1odAH 10doI-101080) = Y I ‘A[9An0adsar ‘¢ pue ‘g ‘I S[OPON = €N ‘TN ‘TN "S[opour
901y} [[B SSOIOE UOIIOIIP SWES Y} Ul 9UBOYIUFIS SO)oudp JululjIopu ) ‘S[OPOU ISI[IBd SSOIOB AIBA SaNjeA IIdY) asneddq ¢JA 10J pajtodor Ajuo a1e (9peid ‘Q[ewd)) SJeLIBAOD) ‘POUIqUIOd SULID) [[B UIIM
Po)BWINISY Sem [opowl U0 ‘N U Ioyjoue ul (AanderddAy ‘uonudpeur) suorsudwip (QHAV) 1opiosip A)anoe1ddAyA1oyap uonud)e pue [dpow duo ul (dueyap ‘ANIqelLun) suorsudwip (qQQ) Iopiosip
Jueyop [euonisoddo Yum ‘pajewinsd d19M S[OPOW 0M] ‘I U] J030Ipald dATIUB)ISQNS [oBd 10J U0 ‘A[9jeredas pajewinsd 919M S[OPOW INOJ ‘[JA U] "SIUAIOYJI0D UOISSIIFAI PIZIPIEPURISUN AIB SIN[BA "2ION

s ras #%L0° 00 %07 %81 €1 #xS 1 #5x9 1 %60~ S0~ €0 €0’ 9T #5x8€ duf-rodAy
LLO— LO— €0 Y0~ €0 sxx€l 10° 0 s %00’ %11 #%L0° #x%0L ™ 5#x09 ™ gxexlS— uonusyeu]
LO *Cl %90 LT #x0€ %91 48 #xVC skl ] e 18 %80 4 18— *VC— adoueya
80— 1L0— 0 #*S1— #P1— %80 80— 80— w17 Y0~ y0— 150 LO 60 91— Anqiqeyruy
[41} — — %90 — — 10’ — — 00— — — 80 — — opein
#%x80 — — #5xG 1 — — 0 — — ¥0— — — $0— — — Slewd |
uQ 1dooIo] IBIX-€ D)
0 10° %580~ %80 S0’ 10— 170 10— 00— 0’ 0 10— 10° 00— 0 duwir-1odAH
#2907~ %290 x50 L0~ *L0™— x«v0'— 10— 10— 00— 180 €0— 00— 0’ €0 1207 uonuaneu]
0 0 xxxl0— ¥0’ S0 90— €0 — 00— #%xL0— #%80° #%L0° 00— o *Cl— €0~ oueya
#8077  xxL0T  wxxl0— #xCL ™ sl sxxl0— #xL0™— #%L07  wxxl0— #%x80— #xL0— 10— 180° 160° 00— Anqiqeytog
%0’ — — 0 — — 0 — — 10— — — €0~ — — opeln
0 — — 0 — — 00— — — #x£0— — — 0} — - Slewd,|
uQ odo[§ 1eoury ‘g
10° .80 #5x91 70— 90 #xx0C 40 wkx8 1 #%k%xCC sxab [ — #x01— LSO 10° 1CT #5x0E duwir-1odAH
#x01 01" #4591 wxl ] %81 #5xEC €0 S0 w581 #5x01" #xx01° Prran #5xC8 ™ wxxx8L"  saxlS— uonusneu]
10° 60’ sk €0 $0’ 148 sk | € I #xxSC skl € 1% 60— #%60° #%59° $0° 74 dduega(q
91" *ST° sk CC «0C *81° $xx0C sxCl wxE s [ € sexxO1 %81 sexxCL 1 81— 1ST= Aniqeyig
#x70— — — 10° — — 10° — — 0 — — wxl ] — — opein
25380 — — %60 — — 1€0° — — %90 — — (4% — — dlewd,{
u(Q jdsoisjur surfeseq 'y
1944 1444 In 1944 444 N 1944 444 n 1944 444 I 1944 444 1244 (=X v Y1) sto11paid
[po1say g [puonv2Y U012y 1224 suwopdudg aassaidoq QOUDULIOLID I1UWdPDIY

uoyDZIUNIL] 432

selojoslel] swooiNO Hodey-1ayoes] Jo SI0JIpald S g-Y Sepels) ul suoisuswiq woldwAs aHAY/ado

¢ Jiavli



S. C. EVANS ET AL.

12

100" > disere 107 > Ay 'S0 > dy 17 > d,
‘(TeorsAyd = g ‘Teuonelar = ) syduosiadns £q pagnuapt ‘(z Aiqers) 2dAigns 194jo dy3 10J [01U0D OS[B S[OpPOWl UONBZIWNIIA “(Sureu
sures 9y} Aq 03 S)ONUSUOD IAYIO [[B) YO 10] 90UBULIOJISd OIWOPEILR PIIRI-I9YIBI) SB YONS T—I/AUl[aseq 18 Pa1dd[[0d (] AI[IqelS) S[qeLIBA PIJRI-1oyoed) SuIpuodsaliod ay) 10] [01U0J S[apow paisn(py,
‘Aparsindwi-£yanoeddAy = dwp-10dAH 1odal-1oyoed) = Y[ ‘A[oandadsar ‘¢ pue ‘7 1 S[OPOIN = €N ‘TIN ‘TN ‘oSe1aae jutod opeI3 = YJD "S[OpPOW 1Y} [[B SSOIOB UOIIOIIP
Jwies 9y} ul JUBOYIUSIS $9J0USP FUIUI[IOPU[) "S[OPOU IOI[JBS SSOIOB AIBA SONJeA IIdY) asnedaq ¢IA 10J pauiodar AJuo ore sjudldyjood AJjiqe)s pue (9peid ‘OJewrd)) SJBLIBAOD "PAUIqUIOd SULID) [[B UIM
POJBWIIISO SBM [OPOW QU0 ‘CIA U Iotpoue ur (K)anoerodAy ‘uonusypeur) suoisuowip (QHAV) 1opiosip AanoerodAyogop uonusye pue [9powr duo ul (9oueyop ‘A)[Iqe)Lin) suoisudwip (qgQ) Joplosip
Jueyop euonisoddo Yim ‘pajewnsd d19M S[OPOW 0M] ‘I U] 1010Ipald dATIUB)ISQNS [oBd 10J U0 ‘A[9jeredas pajewinsd 919M S[OPOW IN0J ‘[N U] SIUSIOYJI0D UOISSIIFAI PIZIPIEPURISUN AIB SIN[BA "2ION

¥€0° — — 29T — — — — — — — — — — ¢ Kuqeis
Fran — — L0’ — — I — — 00— — — wxal - - o1 Anqers
= 60— L0 LO— = 80° y0'— LO— 90’ 0= S0— L0 70’ 0 *€1— dwi-12dAH
1T FT WL LT *8T *1T +61 #61° BRI *91° #91° #xCl 0T~ *CC— #x0C— uonuaneu]
w o¢’ 1 €0’ 81 00° L0 ¥0’ €0~ 10— or L0 L= #x0€'— *xx9 1~ oueye(d
SI— T 00’ (3 i 0T— 80— SO0— 80— S0— 10— 0= 70’ [ a8 *00™— Aniqep
90— — — 90— - - 0= — — SO’ — - *xx €0~ - — opelH
y0— — — SO’ — — €0’ — - LO — - 70’ - - Jewo

SIOPOI parsnlpy
= LO— LE LO— 80— #81 0= 80— L0 0= S0— 180° ¥0’ 90’ #x00— dwy-10dAH
1T *9C i *£¢ *£¢ #%xLT *0C 61 o =91 =91 #xCl %% € k€ #%x00 uonuapeu]
(14 e e €0’ 9T #81 S0— 60’ €0’ 10— or LLO° LO— #xxEE— *xx01"— ddueyed
= 4% 1 0= LO— 1 ¥0'— 90— 10 10— €0~ SO’ 60° n4s e Anpiqeytug
L0 — — LO— - - 0= - - SO’ - - #xx €0~ - — opeID
S0— — — ¥0’ — — ¥0’ - - L0 - - 70’ - - dlewo

S[9POIN paisnipeun)

N N n N 444 n N N n N 444 n N 1444 144 (¢ 10 Y1) stomipaid

[po1sdy g [puoDY
(110doy-pi1yD) (r10doy-ppyD) (110doy-p1yD) (sp1023y 100Yy2g)

uoyDZIUIL, 432

uo112212Y 4224

suwopdwidg aaissaidoq

VdO [IP4240

J91eT siea A € sainses|\ awoonQ Buibianuo) jo siojIpald Se g—Y Sepeln ul suoisuswig woldwAs aHAv/ado

€ 31avl



were less consistent. Teacher-reported inattention robustly
predicted relational victimization in Grades 3-5 in the unad-
justed models, but this effect was attenuated to marginal
significance when adjusted to control for baseline teacher-
report. Regarding physical victimization, no ODD/ADHD
symptom dimensions were significant and robust, but inatten-
tion clearly trended in that direction (significant in
Unadjusted Models 1-2 but marginal in Model 3). No unique
effects of irritability, defiance, or hyperactivity-impulsivity
were found on any self-report/GPA outcomes.

DISCUSSION

Using a developmental psychopathology framework
(Cicchetti & Rogosch, 2002), we examined teacher-
reported symptom dimensions of ODD (irritability, defi-
ance) and ADHD (inattention, hyperactivity-impulsivity)
as predictors of multi-informant social, emotional, and aca-
demic outcomes across middle childhood. Broadly, results
suggest that ODD dimensions—especially irritability—are
robustly associated with several concurrent social-
emotional difficulties that are acutely elevated but then
decline over time. Irritability was linked to depressive
symptoms, peer rejection, and both types of victimization
in Grades K-2, whereas defiance was uniquely linked to
peer rejection; however, none of these effects persisted
through Grades 3-5. In contrast, ADHD symptom dimen-
sions were uniquely associated with fewer concurrent diffi-
culties but predicted stable and subsequent problems in
academic, social, and emotional domains. Inattention pre-
dicted lower levels of academic performance and higher
levels of depressive symptoms that were stable over time
(significant at Grades K-2 and 3-5) and higher levels of
peer victimization in Grades K-2 only. Hyperactivity-
impulsivity predicted future peer rejection and victimiza-
tion in Grades 3-5. In converging models, only inattention
emerged as a robust predictor of 3-year outcomes, includ-
ing GPA, depressive symptoms, peer rejection, and rela-
tional victimization.

As hypothesized, inattention predicted pronounced, robust,
and long-lasting difficulties with academic performance,
which is consistent with a large body of evidence spanning
developmental periods (e.g., Daley & Birchwood, 2010;
Frazier et al., 2007; Pingault et al., 2011). As previous work
suggests (McGee et al.,, 1991; Sayal et al., 2015; Semrud-
Clikeman, 2012), academic impairment was uniquely tied to
inattention among ADHD symptoms, whereas hyperactivity-
impulsivity was unassociated with academic outcomes.
Although the ADHD-academics link is well-established, this
is the first study to our knowledge to document this relation
while controlling for all four ODD/ADHD symptom dimen-
sions. Further, this result was corroborated by GPA outcomes.
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Among children with any form of ODD/ADHD-related diffi-
culties—irrespective of diagnostic status or subtype—it is
inattention that seems to most clearly predict whether children
in Grades K-2 will follow a typical or atypical academic
trajectory in middle childhood. From an educational perspec-
tive, then, inattention may be an especially important target
for intervention within the spectrum of ODD/ADHD symp-
toms. However, this is not to discount the importance of total
ADHD or ODD symptoms (e.g., Burke et al., 2014b).

Partially supporting our hypotheses, inattention and irrit-
ability predicted higher teacher-reported depressive symp-
toms, but only the effect of inattention persisted over time
and was supported by self-report outcomes. This finding con-
verges with evidence demonstrating the equifinality of depres-
sion, such that it is an outcome of both inattention (e.g.,
Humphreys et al., 2013) and irritability (e.g., Vidal-Ribas,
Brotman, Valdivieso, Leibenluft, & Stringaris, 2016) from
childhood through adulthood. Moreover, this finding contri-
butes to the literature by demonstrating the unique nature of
these effects relative to one another. The emotional sequelae
of irritability appear to be more acute, whereas inattention
more clearly and specifically differentiates a depressive tra-
jectory from the average trajectory. Alternatively, this result
may underscore the importance of irritability as being relevant
to depression in childhood (APA, 2013).

In the social domain, irritability and defiance were linked to
peer rejection, whereas irritability and inattention were linked
to both forms of victimization; yet none of these effects per-
sisted over time. These results correspond to the acute but
subsiding effects of ODD dimensions just noted for academics
and depressive symptoms. Of interest, ADHD symptoms pre-
dicted persistent and myriad peer difficulties, but outcomes
varied by dimensions and informants. Hyperactivity-
impulsivity was a robust predictor of teacher-reported peer
rejection and victimization (relational and physical) in Grades
3-5. This is consistent with research on the peer difficulties
experienced by children with ADHD diagnoses and symptoms
during middle childhood and adolescence (e.g., Bagwell et al.,
2001; Hoza et al., 2005; Wiener & Mak, 2009), with hyperac-
tive-impulsive behaviors thought to be particularly detrimental
to peer functioning in school-age youth (Nijmeijer et al., 2008).
Notably, these effects were evident by teacher-report but not
child-report, a finding consistent with the positive illusory bias
exhibited by children with ADHD with respect to social func-
tioning and other domains (Volz-Sidiropoulou, Boecker, &
Gauggel, 2016). The longitudinal peer outcomes of inattention
were more evident and robust by self-report than by teacher-
report. Specifically, inattention predicted higher levels of self-
reported peer rejection and relational victimization 3 years later,
with a similar trend for physical victimization. Such findings
converge with the view that inattention’s social effects may
result in impaired friendship and social skill development,
which could contribute to peer problems over time (Nijmeijer
et al., 2008).
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These are among the first data to report peer and aca-
demic outcomes of ODD symptom dimensions, and they
paint a somewhat less discouraging picture than results
from large epidemiological samples (e.g., Rowe et al,
2010; Stringaris & Goodman, 2009b), which provide most
of the evidence for ODD symptom dimensions to date
(Evans et al., 2017). There are several possible explana-
tions for why we did not find robust long-term outcomes of
ODD dimensions. First, irritability and defiance are dimen-
sional and context dependent. In school settings, overall
levels and rates of ODD symptoms may be low and linked
to current problems but not reliably predicting longer term
outcomes. Still, the lack of persistent effects should not be
interpreted as a lack of validity or clinical importance, as
other studies have shown ODD (Biederman et al., 2008;
Kessler et al., 2012) and related categories (Axelson et al.,
2012; Mayes et al., 2015) to have relatively low longitudi-
nal stability, despite clearly warranting clinical attention
(Evans et al.,, 2017). Second, unlike prior research, we
focused on the long-term predictive effects unigue to each
dimension both before and after controlling for all others,
thereby ignoring associations that may be significant only
when not controlling for symptom overlap (e.g., see the
results from Model 1 models). A third explanation relates
to measurement and historical differences between ODD
and ADHD. For decades, ADHD has been defined by 18
indicators which comprise two a priori distinct symptom
dimensions. In contrast, ODD is defined by only eight
indicators, which have only recently been separated post
hoc into symptom dimensions. Thus, the long-term effects
of ADHD dimensions may reflect more sensitive and spe-
cific measurement properties for these dimensions as com-
pared to ODD. If true, this would be an artifact of
Diagnostic and Statistical Manual of Mental Disorders
(5th ed.; APA 2013) criteria, underscoring the need for
alternative assessment methods for irritability and defiance.
Finally, results may be partly explained by using teacher-
report in a school sample. Although ADHD affects children
across settings, ODD 1is often present only in the home/
family context (APA, 2013). Thus, teachers may not be
ideally situated to assess all ODD/ADHD dimensions
equally; rather, they may only identify more severe and
pervasive manifestations of ODD symptoms.

Several multi-informant patterns are notable. Teacher
LGC and converging regression models showed similar
results for inattention and its associations with depressive
symptoms, peer rejection, and academic outcomes. In many
cases, however, one informant’s assessment of an outcome
revealed an association that the others did not. According to
self-report, but not teacher-report, inattention predicted sub-
sequent increases in relational and (marginally) physical
victimization. Also, hyperactivity-impulsivity predicted
increases in peer rejection and relational victimization and
more stable patterns of physical victimization according to

teacher-report but not self-report. Perhaps teachers are not
noticing the full occurrence of peer victimization, especially
those acts that affect children with inattention; indeed, many
acts of victimization occur outside of the immediate school
context or in locations where adult monitoring is limited
(Fite et al., 2013b). Alternatively, it may be that a student
with hyperactivity-impulsivity could have interactions with
peers that a teacher would identify as rejection/victimization
even if the student does not, consistent with the positive
illusory bias (Volz-Sidiropoulou et al., 2016).

It is informative to place these findings against
a backdrop of normative academic, social, and emotional
development. Average levels of oppositional and aggressive
behaviors decline in the K-2 period, making it a key win-
dow for early identification of those at risk for poor out-
comes. Indeed, Figure 1 shows that children with elevated
levels of certain teacher-rated ODD/ADHD symptoms in
these early grade levels were likely to depart from average
trajectories thereafter. The ensuing years between early and
late elementary school are a time characterized by social,
emotional, and academic skill-building. At the peer level,
social ecologies are expanding and crystalizing, and chil-
dren have increasingly more time without direct adult
supervision. In our data, peer rejection and victimization
occurred with variability within and across individuals, and
ODD/ADHD dimensions accounted for some of that var-
iance. For example, irritability predicted peer functioning
trajectories that fell from atypical to typical over time
whereas hyperactivity-impulsivity predicted the opposite
pattern. Similarly, rates of depression are relatively low in
childhood, then increase in adolescence. Irritability and
inattention could be monitored to identify those at risk for
depression before the developmental period where it may
become more severe.

In sum, the complex findings resulting from our multi-
informant approach, especially as it applies to peer rejec-
tion and peer victimization, are a significant contribution to
the literature on the developmental psychopathology of
ODD and ADHD. An open question for future research
will be to disentangle whether these divergent outcomes
reflect differences in how these acts are perpetrated by
peers, experienced by children with ADHD symptoms, or
observed and interpreted by teachers. Here, it is also impor-
tant to note that both ODD and ADHD symptoms have
been linked to aggression across youth development (Fite
et al., 2014; Verlinden et al., 2015). Children who exhibit
both aggression and victimization are at the greatest risk for
maladjustment and tend to show higher levels of ADHD
symptoms as compared to aggressors and victims (e.g.,
Schwartz, 2000; Verlinden et al., 2015). Less is known,
however, regarding the prospective relations between
ODD/ADHD symptoms, aggression, and status as an
aggressive victim; this remains another important direction
for future research.



Limitations and Implications

Several limitations and caveats should be noted. This was
a predominately White sample at a single elementary
school in the U.S. Midwest. We therefore caution against
generalizing results beyond similar populations and recom-
mend further research among clinically referred and more
diverse populations. Statistically, it is important to reiterate
that these findings are based on the unique and robust
effects of ODD/ADHD symptom dimensions on various
outcomes; thus, the associations that we do not interpreted
as significant results within our approach are not necessa-
rily insignificant in a practical or statistical sense. Indeed,
zero-order correlations (Table 1) show that all ODD/ADHD
symptom dimensions are associated with virtually every
outcome on at least some occasions. Thus, we emphasize
that results do not indicate that irritability and defiance do
not have persistent effects, or that inattention and hyper-
activity-impulsivity cannot have acute effects. An addi-
tional limitation is that, although we controlled for grade
level and gender, other important covariates (e.g., family
socioeconomic status, cognitive abilities) were not avail-
able. Future research should include a broader selection of
covariates.

As previously discussed, children were cross-classified
within four classrooms over seven occasions. This complex
data structure was not specified in our models; however, steps
were taken (e.g., correlated residuals, sensitivity analyses) to
help address these dependencies. In addition, ODD/ADHD
symptoms were assessed exclusively by teacher-report and
therefore only accounts for symptoms observable at school.
Although teacher-reports of behavioral symptoms accurately
identify youth with clinical diagnoses (Tripp, Schaughency,
& Clarke, 2000), this is worth noting, as previous research
suggests poor agreement (van der Oord, Prins, Oosterlaan, &
Emmelkamp, 2006) between informants of disruptive beha-
vior symptoms. Thus, our data would not capture evidence of
symptoms seen in other contexts. Finally, although the long-
itudinal design of the current study is a notable strength, the
final data collection occurred when the oldest students started
fifth grade, which may have hindered the ability to demon-
strate longitudinal associations with outcomes that increase in
adolescence, such as depressive symptoms (Merikangas,
Nakamura, & Kessler, 2009).

Overall, the present study advances the literature by
incorporating teacher- and self-report, as well as using
sophisticated longitudinal models, dimensional measures,
and social-emotional/academic outcomes, and unique
symptom dimensions rather than diagnoses. Results both
reflect and advance the current evidence regarding ODD/
ADHD symptom dimensions. ADHD symptoms and their
developmental outcomes are well-established by decades of
research, whereas ODD symptom dimensions are relatively
new and require further investigation. The present findings
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indicate that ODD and ADHD symptom dimensions are
associated with different patterns of developmental trajec-
tories over middle childhood. Irritability, defiance, hyper-
activity-impulsivity, and inattention are important to assess
in early elementary school and may help guide targeted
interventions for social, emotional, behavioral, and aca-
demic difficulties in the school context.
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