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Abstract
The study evaluated trait associations with common Disruptive Behavior Disorders (DBD),
Oppositional Defiant Disorder (ODD) and Attention-Deficit/Hyperactivity Disorder (ADHD),
during an understudied developmental period: Preschool. Participants were 109 children ages 3 to
6 and their families. DBD symptoms were available via parent and teacher/caregiver report on the
Disruptive Behavior Rating Scale. Traits were measured using observational coding paradigms,
and parent and examiner report on the Child Behavior Questionnaire and the California Q-Sort.
The DBD groups exhibited significantly higher negative affect, higher surgency, and lower
effortful control. Negative affect was associated with most DBD symptom domains; surgency and
reactive control were associated with hyperactivity-impulsivity; and effortful control was
associated with ADHD and inattention. Interactive effects between effortful control and negative
affect and curvilinear associations of reactive control with DBD symptoms were evident.
Temperament trait associations with DBD during preschool are similar to those seen during
middle childhood. Extreme levels of temperament traits are associated with DBD as early as
preschool.
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1. INTRODUCTION
Disruptive Behaviors Disorders (DBD), including Oppositional-Defiant Disorder (ODD)
and arguably Attention-Deficit/Hyperactivity Disorder (ADHD), are common and highly
impairing childhood behavioral disorders that are often comorbid (Angold, Costello, &
Erkanli, 1999; Pelham, Foster, & Robb, 2007). Recent work indicates that ODD and ADHD
can be identified as early as preschool (Keenan & Wakschlag, 2002; Task Force, 2003;
Wakschlag, Tolan, & Leventhal, 2010). However, examination of temperament trait
associations with DBD during preschool remains limited. It is important to examine
associations between DBD and temperament traits during preschool to provide further
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external validation of preschool DBD diagnosis (Cantwell, 1992; Robins & Guze, 1970).
Extreme levels of temperament traits might have utility for identifying children at risk for
early DBD since temperament traits can be measured earlier than DBD.

Temperament traits are constitutionally-based individual differences in reactivity and self-
regulation (Rothbart & Posner, 2006). There are many models of temperament available.
However, most of these models converge on the importance of three specific traits: negative
affect, surgency, and effortful control (Eisenberg et al., 1996; Rothbart, 1989). Negative
affect is defined by a high level of negative emotions, including anger, sadness, and fear.
Surgency refers to high positive emotions related to approach or social behavior. Effortful
control is thoughtful, deliberate forms of regulation (Rothbart, Ahadi, & Evans, 2000). A
fourth dimension of temperament that may also be important in relation to DBD and ADHD
is reactive control, or affectively-driven, reflexive forms of regulation (Valiente et al., 2003).
Temperament traits may predispose individuals to psychopathology, share common
etiological factors with psychopathology, and/or lie on the same continuum as
psychopathology (Shiner & Caspi, 2003; Tackett, 2006). Regardless of the exact nature of
trait-psychopathology associations, traits may be useful as early markers of
psychopathology. In line with this idea, temperament traits such as low effortful control and
high negative emotionality and approach exhibit well-replicated associations with DBD,
including ADHD, by middle childhood (e.g., De Pauw & Mervielde, 2011; Huey & Weisz,
1997; Olson et al., 2002; Shaw et al., 1994).

Temperament traits exhibit differential associations with developmental psychopathology
(Martel, 2009; Nigg, 2006; Tackett, 2006). High negative affect increases risk for
psychopathology in general, including DBD and ADHD (Lahey, 2009). However, high
surgency and low reactive control may be specifically associated with ADHD hyperactivity-
impulsivity, and low effortful control may be specifically associated with ADHD inattention
(Martel & Nigg, 2006; Parker, Majeski, & Collin, 2004), in line with recent multiple
pathway models of DBD and ADHD (e.g., Nigg et al., 2004; Sonuga-Barke et al., 2010).
Further, complex associations between traits and developmental psychopathology are
apparent. For example, effortful control interacts with negative affect to predict
externalizing problems such that children characterized by low effortful control in
conjunction with high negative emotionality are at particular risk for DBD (Martel & Nigg,
2006; Muris & Ollendick, 2005). Reactive control exhibits curvilinear associations with
psychopathology-related outcomes; both low and high reactive control may be maladaptive
since they lead to under- and over-control respectively (Eisenberg et al., 2003; Martel et al.,
2007).

What remains unknown is whether preschool DBD exhibits similar associations with
temperament traits as childhood DBD, the goal of the present study. It was hypothesized that
high negative affect, high surgency, and low effortful and reactive control would be
associated with preschool DBD symptoms (similar to childhood DBD). Specificity of
associations were predicted such that high negative affect would be associated more
generally with DBD symptomatology, while high surgency and low effortful control would
exhibit more specific associations with hyperactivity-impulsivity and inattention,
respectively. Exploratory analyses evaluated whether negative affect and effortful control
would interact to predict DBD symptoms and that reactive control would exhibit curvilinear
associations with DBD.
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2. METHODS
2.1. Participants

2.1.1. Overview—Participants were 109 preschoolers between ages three and six (M=4.77
years, SD=1.11) and their primary caregivers. Sixty-four percent of the sample was male;
33% of the sample was ethnic minority (see Table 1). Parental educational level ranged from
unemployed to highly skilled professionals, with incomes ranging from below $20,000 to
above $100,000 annually. Based on multistage and comprehensive diagnostic screening
procedures, preschoolers were recruited into two groups: DBD (n=79), subdivided into
ADHD-only (n=18), ODD-only (n=18), and ADHD+ODD (n=43); and non-DBD children
(n=30). The non-DBD group included preschoolers with subthreshold symptoms to provide
a more continuous measure of ADHD and ODD symptoms and symptom counts were the
focus of analyses, consistent with research suggesting that ADHD and ODD may be better
captured by continuous dimensions than categorical diagnosis (Haslam et al., 2006; Levy et
al., 1997) and to be sensitive to the young age of the sample.

2.1.2. Recruitment and Identification—Participants were recruited from the
community through direct mailings, postings, advertisements, and flyers, designed to over-
recruit clinical cases. A telephone screening was conducted to rule out children prescribed
psychotropic medication (e.g., antidepressants) or children with neurological impairments,
mental retardation, autism spectrum disorders, psychosis, seizure history, head injury with
loss of consciousness, or other major medical conditions. All families screened into the
study completed written and verbal informed consent procedures consistent with the
Institutional Review Board, the National Institute of Mental Health, and APA guidelines.

Parents and preschoolers attended a campus laboratory visit. Diagnostic information was
collected via parent and teacher/caregiver ratings. Parents completed the Kiddie Disruptive
Behavior Disorders Schedule (K-DBDS: Leblanc et al., 2008) administered by a trained
graduate student clinician. The K-DBDS demonstrates high test-retest reliability and high
inter-rater reliability in the preschool population (LeBlanc et al., 2008). In the current study,
clinician agreement was adequate for ODD and ADHD symptoms (r=.99, p<.001, r=1.00,
p<.001, respectively).

Families were mailed teacher/caregiver questionnaires prior to the laboratory visit and
instructed to provide the questionnaires to children’s teacher and/or daycare provider/
babysitter (67% teachers, with most of the remaining questionnaires completed by daycare
providers or babysitters). This other report was available on only 50% of participating
families due to a poor response rate (response rate did not differ based on child DBD
diagnostic group; χ2[3]=.59, p=.9).

2.2. Measures
2.2.1. Symptom Counts—Parent and teacher/caregiver reports on symptoms were
available via the Disruptive Behavior Rating Scale (DBRS: Barkley & Murphy, 2006),
which assesses symptoms using a 0 to 3 scale. The DBRS has high internal consistency
ranging from .78 to .96 in the preschool age range (Pelletier, Collett, Gimple, & Cowley,
2006). Ratings were summed within each diagnostic subdomain (i.e., ODD, ADHD,
inattention, etc.) to obtain total symptom counts. All scales for parent and teacher/caregiver
report on the DBRS had high internal reliability (all alphas > .92) in the current sample.

2.2.2. Temperament and Personality Traits: Questionnaires—Parents completed
the very short form of the Child Behavior Questionnaire (CBQ; Rothbart, Ahadi, Hershey &
Fisher, 2001; Putnam & Rothbart, 2006). Negative affect, surgency, and effortful control
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were measured using the scales suggested byRothbart et al. (2001). Composite scale scores
were generated by reverse-scoring selected items and computing the average. The scales had
acceptable internal reliability coefficients of .70 or above in the current sample. To measure
reactive control, an examiner completed the California Child Q-Sort (CCQ; Block, 2008;
Block & Block, 1980). The CCQ is a typical Q-Sort consisting of 100 cards which must be
placed in a forced-choice, nine-category, rectangular distribution. A scale developed by
Eisenberg and colleagues (1996; 2003) was used. The composite scale score was generated
by reverse-scoring selected items and computing the average. Reliability was .86. Items on
all temperament traits scales were examined for overlap with ODD and ADHD symptoms.
Two items on the effortful control scale and five items on the reactive control scale were
judged to overlap with ADHD items. Scale reliabilities remained adequate when
overlapping items were deleted (α=.66 for effortful control and α=.81 for reactive control).

2.2.3. Temperament Traits: Observation—Select paradigms from the Laboratory
Temperament Assessment Battery (LABTAB; Goldsmith et al., 1999; Kochanska, Murray,
& Harlan, 2000) provided observational ratings of preschool temperament traits. Negative
affect (i.e., “perfect circle”), surgency (i.e., “bubble gun”), and effortful control (i.e., “gift
delay”) paradigms were used in the present study (see Goldsmith et al., 1999). During
specified increments, facial, body, and verbal expressions of negative affect, surgency, and/
or effortful control were tallied to create composite variables. Reliability was acceptable for
all observational coding composites utilized in the current study (all kappas >.78). Higher
scores denote higher traits.

2.3. Statistical Analysis
Missingness was minimal in the current study, with the exception of teacher ratings on the
DBRS. The missingness and nonnormality of data were addressed using robust full
information maximum likelihood estimation (i.e., direct fitting) in Mplus (Múthen &
Múthen, 1998–2008), a method of directly fitting models to raw data without imputing data
(McCartney et al., 2006). Main analyses were conducted in Mplus using bivariate
correlations and a series of multivariate linear regressions. Examination of main effects and
interactive effects was conducted using hierarchical entry procedures (Holmbeck, 1997).
Power analysis indicated that statistical power was adequate (.80) to detect a medium-size
effect (r = .25).

3. RESULTS
As shown in Table 1, mean levels of all questionnaire-rated traits except reactive control
were significantly different across diagnostic groups (all p<.05; see Table 1) in the expected
direction.

3.1. Associations Between Temperament Traits and DBD Symptom Domains
Bivariate correlations were conducted between temperament traits and DBD symptom
domains. As shown in Table 2, high negative affect was significantly associated with parent-
and teacher-rated ODD, ADHD, inattentive, and hyperactive-impulsive symptoms (r=.38–.
65, all p<.01; medium effect size [ES]). High surgency was significantly associated with
increased parent- and teacher-report ODD symptoms (r=.33–.41, all p<.01; medium ES) and
with parent-rated total ADHD, inattentive, and hyperactive-impulsive symptoms (r=.34–.51,
all p<.01; medium ES), but not teacher-rated ADHD, inattentive, or hyperactive-impulsive
symptoms (r=.05–.20, all p>.05; small ES). Low effortful control was significantly
associated with parent-rated total ADHD, inattentive, and hyperactive-impulsive ADHD
symptoms (r=−.21–−.24, all p<.05; medium ES), but not with parent-rated ODD symptoms
or teacher-rated DBD symptoms (r=−.13–.26, all p>.05; small ES). Lower reactive control
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(rated by examiners) was significantly associated with parent-rated ODD, total ADHD,
inattentive, and hyperactive-impulsive symptoms (r=−.23–−.31, all p<.05; medium ES), but
not with teacher-rated DBD symptoms (r=−.03–−.22, all p>.05; small to medium ES). None
of the observational measures of temperament traits were significantly associated with DBD
symptoms with the exception of low effortful control which was significantly associated
with parent- and teacher-rated DBD symptoms (r=−.24–−.55, p<.05; medium ES). Thus,
high negative affect and low effortful and reactive control appeared associated with DBD
symptoms, even when utilizing different raters or observational measures for trait and
symptom ratings to correct for shared source variance. However, high surgency was
associated with ODD symptoms, as rated by parents and teachers, but with ADHD symptom
domains, only when rated by parents.

3.2. Specificity of Associations Between Traits and Parent-Rated DBD
Since parent-rated temperament traits exhibited significant associations with most DBD
symptom domains, specificity of associations between temperament traits and parent-rated
DBD symptom domains was assessed via a set of regression analyses in which traits were
the dependent variables and parent-rated DBD symptom domains were simultaneously
entered as independent variables to partial out their shared covariance (Table 3). When
symptom domains were entered simultaneously as predictors, high negative affect was
significantly associated with ODD symptoms (β=.26, p<.05) and ADHD symptoms (β=.34,
p<.01). However, when examining ADHD symptom domains, high negative affect was only
significantly associated with hyperactivity-impulsivity (β=.68, p<.01), but not with
inattention (β=−.15, p>.05). High surgency was significantly associated with ADHD
symptoms (β=.40, p<.01), but not with ODD symptoms (β=.07, p>.05). When examining
specific ADHD symptom domains, surgency was significantly positively associated with
hyperactivity-impulsivity (β=.76, p<.01), but significantly negatively associated with
inattention (β=−.30, p<.05). Low effortful control was significantly associated with ADHD
symptoms (β=−.26, p<.05), but not ODD symptoms (β=.04, p>.05). When examining
specific ADHD symptom domains, low effortful control was not significantly associated
with either symptom domain (β=−.21 for inattention; β=−.15 for hyperactivity-impulsivity,
both p>.05). Reactive control was not significantly associated with ODD or ADHD
symptoms (β=−.15 for ODD; β=.−.18 for ADHD, both p>.05). When examining ADHD
symptom domains, low reactive control was associated with high hyperactivity-impulsivity
(β=−.43, p<.05), but not inattention (β=.14, p>.05). Thus, while negative affect appeared
associated with DBD in general, effortful control appeared associated primarily with
ADHD, and surgency and reactive control appeared most associated with hyperactivity-
impulsivity, although it should be noted that these differences were not statistically
significant.

3.3. Interactive Effects Between Negative Affect and Effortful Control and Curvilinear
Associations of Reactive Control

Two hierarchical regression analyses were conducted in order to examine interactive effects
between negative affect and effortful control in relation to child DBD symptoms. Negative
affect and effortful control did not significantly interact to predict parent- or teacher-rated
ODD symptoms (p≥.35; ΔR2=.007–.02). Negative affect and effortful control significantly
interacted to predict parent-rated ADHD symptoms (p=.04; ΔR2=.03), but not teacher-rated
ADHD symptoms (p=.71; ΔR2=.003). Low effortful control was related to higher parent-
rated ADHD symptoms, regardless of the level of negative affect (Figure 1), seeming to be a
primary pathway of ADHD. However, when effortful control was high, higher negative
affect was associated with increased ADHD symptoms, appearing to be a secondary
pathway to ADHD.
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Two hierarchical regressions were conducted to examine curvilinear associations of reactive
control with ODD and ADHD symptoms. Reactive control was curvilinearly associated with
parent-rated ODD and ADHD symptoms (p=.01; R2=.1 for both), but not teacher-rated
ODD or ADHD symptoms (p≥.23; R2=.03–.09). Both high and low levels of reactive were
associated with increased parent-rated DBD symptoms.

4. DISCUSSION
Similar to associations in later childhood, preschoolers with DBD, particularly those with
ODD+ADHD, appear characterized by increased negative affect and surgency and lower
levels of effortful control than children without DBD. These findings provide further
external validation of diagnosis of DBD during preschool (Cantwell, 1992; Robins & Guze,
1970), as well as some support for vulnerability or spectrum conceptualizations of trait-
psychopathology associations (vs. scar models which suggest that psychopathology leads to
changes in traits). Of course, this study cannot definitely rule out other models of trait-
psychopathology associations (Shiner & Caspi, 2003; Tackett, 2006).

Rater effects were notable. Although negative affect, surgency, effortful control, and
reactive control all appear to be associated with DBD and survived correction for shared
source variance, associations between traits and DBD symptoms did differ somewhat based
on rater, possibly due to rater sensitivity to situational demands on the child (Majdandzic &
van den Boom, 2007; Mischel & Shoda, 1995). This work suggests that different raters
provide equally valid information on traits and symptoms, as they are differentially
manifested in specific contexts (Bartels et al., 2004; Bird, Gould, & Staghezza, 1992;
Piacentini, Cohen, & Cohen, 1992).

Specificity of trait and parent-rated DBD associations were evident, in line with theory of
trait mechanisms of DBD (Martel, 2009; Nigg, 2006). Negative affect was associated with
most DBD symptom domains, as with most forms of psychopathology (Eisenberg et al.,
2009; Lahey, 2009). However, surgency and reactive control were more specifically
associated with preschool hyperactivity-impulsivity, and effortful control was most
specifically associated with ADHD suggesting children may follow different routes to DBD
(Martel, Nigg, & von Eye, 2009; Sonuga-Barke, 2003). Further, interactive and curvilinear
effects were notable; effortful control and negative affect interacted to predict parent-rated
ADHD, but not ODD, symptoms (Eisenberg et al., 2000; Martel & Nigg, 2006), and reactive
control exhibited curvilinear associations with parent-rated ODD and ADHD symptoms
(Eisenberg et al., 2003). Within-child constellations of temperament traits, especially
extreme temperament traits, may increase risk for developmental psychopathology directly
via influence on behavioral propensities, as well as indirectly via interactive effects on
socialization influences such as parenting (Belsky, Hsieh, & Crnic, 1998; Lengua et al.,
2000). An important direction for future work is to examine whether early temperament
traits can prospectively predict the emergence of DBD.

Unfortunately, teacher ratings were only available on approximately half of the sample due
to a relatively poor response rate so analyses involving teacher ratings were relatively
underpowered. Further, observational measurement of traits were only available from a
single paradigm for each trait; multiple measurements of each construct using multiple
paradigms might have been useful in order to obtain more reliable, robust observational
estimates of traits. Since the current study utilized a community-recruited, DBD-enriched
clinical sample, present results should be replicated in other types of samples to assess
generalizability.
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4.1. Conclusions
Preschoolers with DBD are characterized by higher negative affect and surgency and lower
effortful and reactive control than preschoolers without DBD, similar to school-age children.
Extreme levels of temperament traits may increase risk for DBD as early as preschool.
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Preschoolers with DBD have high negative affect/surgency and low effortful control.

Effortful control and negative affect interact to predict ADHD symptoms.

Reactive control exhibits curvilinear associations with ODD and ADHD.

Extreme levels of temperament traits may be good assessment tools in preschoolers.
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Figure 1.
Negative Affect and Effortful Control Interact to Predict ADHD Symptoms
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Table 3

Specificity of Associations Between Temperament Traits and DBD Symptoms

DV Negative
Affect Surgency

Effortful
Control

Reactive
Control

IV

ODD Symptoms .26* .07 .04 −.15

ADHD Symptoms .34* .40** −.26* −.18

Inattention −.15 −.30* −.21 .14

Hyperactivity-
Impulsivity

.68** .76** −.15 −.43*

Note.

*
p<.05.

**
p<.01.
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