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Treatment Response among Preschoolers with Disruptive Behavior Disorders: 
The Role of Temperament and Parenting
Megan M. Hare and Paulo A. Graziano

Center for Children and Families, Department of Psychology, Florida International University

ABSTRACT
Objective: This study examined associations between temperament (negative affect, effortful 
control, and surgency) and symptoms of attention-deficit/hyperactivity disorder (ADHD) and oppo
sitional defiant disorder (ODD) within a diverse preschool sample. Interactions between tempera
ment and parenting in the prediction of ADHD/ODD symptoms before and after an 8-week early 
intervention program (i.e., Summer Treatment Program for Pre-kindergartners; STP-PreK) were also 
examined.
Method: The sample included 215 children (Mage = 5.0, 80.9% male, 84.7% Latinx) with a diagnosis 
of ADHD and/or ODD who completed the STP-PreK. Temperament was measured via parent report 
while ADHD/ODD symptoms were assessed via combination of parent and teacher report. Positive 
and negative parenting were assessed via rating scales and a standardized parent-child interaction 
observation.
Results: Higher surgency was associated with greater symptom severity of ADHD/ODD pre- and 
post-treatment. Higher negative affect was associated with greater symptom severity of ODD pre- 
and post-treatment, while higher effortful control was only associated with lower symptom severity 
of inattention pre-treatment. Positive parenting predicted lower symptom severity of ADHD/ODD 
post-treatment. Moderation analyses indicated that the benefits of low levels of negative parenting 
only occurred when paired with low temperament risk for symptoms of hyperactivity and ODD. 
Additionally, only the combination of high surgency and high observed negative parenting resulted 
in greater symptom severity of ODD. Finally, decreases in inconsistent discipline predicted 
decreases across all symptom domains post-treatment.
Conclusions: Our findings add to the temperament-based model of ADHD/ODD by highlighting 
temperament’s unique prediction of treatment response as well as important interactions with the 
caregiving environment.

Attention-Deficit/Hyperactivity Disorder (ADHD) is 
one of the most common and impairing neurodevelop
mental disorders (Danielson et al., 2018). In addition to 
having a highly stable and persistent course (Sibley et al., 
2017) early-onset ADHD symptoms, including inatten
tion, hyperactivity, and impulsivity are associated with 
a developmental trajectory of psychosocial impairment, 
including increased risk for later antisocial behavior, 
substance use disorders, peer rejection, and school drop- 
out (Barkley & Mash, 2003; Loe & Feldman, 2007). 
Given the negative trajectories of early ADHD symp
toms, as well as its high public health cost (Doshi et al., 
2012; Robb et al., 2011), it is not surprising that 
a significant body of work has been devoted toward 
understanding the etiology of ADHD and co-occurring 
oppositional defiant disorder (ODD). A temperament 
based multi pathway conception of ADHD has been 
suggested to examine distinct etiological determinants 

of symptoms of ADHD (i.e., inattention versus hyper
activity/impulsivity) and co-occurring ODD (Martel 
et al., 2009). The current study examines the extent to 
which such a temperament-based model can be applied 
to identifying early symptoms of ADHD and ODD dur
ing the preschool period. Additionally, given the recom
mendations for preschoolers with ADHD/ODD to 
receive behavioral parent training as a first line of treat
ment (Wolraich et al., 2019), the current study examines 
how temperament interacts with parenting in the pre
diction of ADHD/ODD symptomology before and after 
an evidence-based intervention.

Temperament and ADHD/ODD

While there is still no consensus on the number of 
temperament dimensions nor their emphasis (i.e., beha
vior vs. emotion), researchers do agree that differences 
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in temperament style represent biological or physiologi
cal differences (Calkins, 1997; Goldsmith et al., 2000; 
Kagan et al., 1987). Individual differences in emotional 
reactivity and regulation represent the broadest aspects 
of temperament (Rothbart, 1981; Rothbart et al., 2000) 
that are captured by three higher order dimensions: 
negative affect, effortful control, and surgency. 
Negative affect is a reactive dimension that refers to an 
individual’s tendency to respond with negative emotion 
(e.g., anger, sadness) in an intense manner. Surgency is 
an approach dimension associated with high activity 
level, preference for situations characterized by high- 
intensity stimuli/pleasure seeking, and low levels of shy
ness (Rothbart et al., 2000). Finally, effortful control is 
a regulatory dimension involved in attentional control 
and necessary for planning and goal-directed behaviors 
(Eisenberg et al., 1996; Rothbart, 2011).

One of the strongest prospective longitudinal studies 
to examine the link between temperament and later 
ADHD symptoms found that individual differences in 
regulation and reactivity when children were 
6–36 months contributed to the prediction of subse
quent ADHD symptoms in first grade (Willoughby 
et al., 2017). When examining the higher order dimen
sions of temperament and building on Nigg et al. 
(2004)’s theoretical multiple pathway model, Martel 
and Nigg (2006) found that poor effortful control was 
specifically related to symptoms of inattention. Worse 
reactive control was related to hyperactivity and impul
sivity, while more negative affect/emotionality was 
related to more symptoms of ODD. These findings 
were replicated within a preschool age sample, with the 
addition of surgency being associated with hyperactivity 
and impulsivity (Martel et al., 2012). The additional 
examination of surgency is noteworthy given the dual 
pathway model of ADHD focuses on altered reward 
processes (Sonuga-Barke, 2003). Finally, physiological, 
neurological, and clinical correlates have validated dis
tinct temperament-based types of ADHD: mild (intact 
regulation), irritable (high negative affect), and surgent 
(high levels of positive approach) (Karalunas et al., 
2019). While these studies are promising, it should be 
noted that the samples were community based and 
mostly Caucasian. Although research has shown that 
these temperament dimensions are reliably identified 
across cultures, the literature is scarce in examining if 
cultural differences emerge within children of Latinx 
ethnicity. One of the few studies examining these differ
ences found Latina mothers rated their infants as more 
fearful and less predictable than non-Latina mothers 
(Lahey et al., 2008). Thus, an important next step is to 
confirm whether such differential associations between 
temperament dimensions and early onset ADHD/ODD 

symptoms are similar within a diverse sample. 
Additionally, parenting factors are often unexamined 
in these studies, which are important given parents’ 
strong bidirectional influence on children’s tempera
ment (Slagt et al., 2016) and their role in treatment 
(Wolraich et al., 2019).

Temperament and Parenting

There is strong support for interactive associations 
between parenting and temperament. Some of this lit
erature has focused on a diathesis-stress model (Monroe 
& Simons, 1991), which posits that vulnerabilities dis
proportionately affect individuals to exhibit worse out
comes in adverse environments. For example, children 
with difficult temperament only had marginally high 
incidences of adjustment problems relative to healthy 
controls, however, when combined with a poor parent- 
child relationship, the risk for adjustment problems 
increased significantly (Sanson et al., 1991). Another 
model that has emerged is differential susceptibility, 
which builds on the previous model and theorizes that 
vulnerable individuals are more sensitive to environ
mental influences, both in a positive and negative man
ner (Belsky, 2005). For example, infants high in negative 
emotion exhibited more externalizing behaviors, worse 
self-regulation, and more noncompliance when parent
ing quality was low, but less behavior problems and 
better adjustment when parenting quality was high 
(Blair, 2002; Feldman et al., 1999).

In support of the differential susceptibility model, 
a recent meta-analysis found that children higher on 
negative emotionality were more susceptible to negative 
parenting, but also benefitted more from positive par
enting (Slagt et al., 2016). On the other hand, there was 
no clear model fit on how parenting interacts with 
surgency or effortful control in predicting child out
comes. It is important to note that the outcomes exam
ined in this meta-analysis focused only on broad levels 
of internalizing and externalizing problems. Thus, it is 
less clear how temperament and parenting interact as it 
relates to more specific ADHD symptoms, with most 
studies focused in infancy (Miller et al., 2019). 
Additionally, little work has examined the link between 
temperament and parenting as it relates to ODD symp
toms. One of the only studies, to our knowledge, to 
examine this link found that the path from temperament 
(negative affect and effortful control) to ODD was 
mediated by negative parenting (Ezpeleta et al., 2019). 
However, this study did not examine ADHD symptoms. 
In addition, the interaction of temperament and parent
ing is under-evaluated in treatment research. While 
some work has begun to show temperament predicting 
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treatment response in other psychological disorders 
(Burleson & Kaminer, 2008; Gurpegui et al., 2019), 
there is extremely limited research within ADHD/ 
ODD (Lavigne et al., 2008; Purper-Ouakil et al., 2010) 
and even less examining parenting as a potential mod
erator. Understanding how individual’s unique charac
teristics (i.e., temperament style) and environmental 
sensitivity (i.e., parenting behaviors) impact disease vul
nerability and treatment response is critical in optimiz
ing the most effective intervention plan.

The Current Study

In summary, there is an considerable research docu
menting how early temperament traits relate to 
ADHD/ODD symptoms (Martel & Nigg, 2006; 
Willoughby et al., 2017). Additionally, while the bi- 
directional links between parenting and temperament 
are well established (Slagt et al., 2016), less is known 
about how such interactions relates to specific ADHD/ 
ODD symptomology. Finally, given that parenting inter
ventions are the first line of treatment suggested for 
preschool children with ADHD/ODD (Wolraich et al., 
2019), it is particularly important to examine how par
enting may interact with temperament to predict treat
ment response. The currently study filled these gaps by 
examining the extent to which higher order dimensions 
of temperament (negative affect, effortful control, and 
surgency) relate to ADHD and ODD symptoms in pre
schoolers. Additionally, the current study examined 
potential interactions between temperament and parent
ing in the prediction of specific ADHD symptoms and 
ODD comorbidity before and after a multimodal beha
vioral intervention (i.e., Summer Treatment Program 
for Pre-kindergartners; STP-PreK) that has been 
shown to successfully reduce disruptive behavior pro
blems among preschoolers (Graziano & Hart, 2016).

In line with previous findings, we hypothesize that (1) 
higher surgency will predict greater symptom severity of 
hyperactivity pre- and post-treatment (2) lower effortful 
control will predict greater symptom severity of inatten
tion pre- and post-treatment (3) higher levels of negative 
affect will predict greater symptom severity of ODD pre- 
and post-treatment. In regard to parenting, measured by 
self-report and observation, we hypothesize that (1) 
negative parenting will predict greater symptom severity 
of inattention, hyperactivity and ODD pre-treatment 
while positive parenting will predict greater improve
ments across all symptom domains post-treatment. 
Finally, we expected positive parenting to attenuate, 
while negative parenting would exacerbate, the negative 
impact of the temperament risk factors (i.e., high sur
gency/negative affect, low effortful control) on ADHD/ 

ODD symptoms at pre- and post-treatment. Given the 
highly genetic nature of ADHD (Greven et al., 2011; 
Martin et al., 2015), we expected the parenting by tem
perament interactions to be stronger as it relates to ODD 
symptoms.

Method

Participants and Recruitment

The study was conducted at a large urban university in 
the Southeastern United States with a large Latinx popu
lation. Families were recruited from local preschools and 
mental health agencies through brochures, radio ads, 
and open houses/parent workshops to participate in 
the STP-PreK (Graziano & Hart, 2016; Graziano et al., 
2014). Eligibility to participate in the current study was 
determined by a) a diagnosis of ADHD (all subtypes 
were included) or ODD, b) enrollment in preschool 
the previous school-year, c) an estimated IQ of 70 or 
higher on the Wechsler Preschool and Primary Scale of 
Intelligence 4th edition (Wechsler, 2012), d) no history 
of autism spectrum disorder, and e) the ability to attend 
the 8 week STP-PreK. Twenty-nine children were 
excluded from the current study due to fact that they 
did not meet full DSM-5 diagnostic criteria for ADHD 
or ODD. The final sample consisted of 215 children 
(Mage = 5.0, SD = .50, 80.9% male, 84.7% Latinx) and 
their primary caregiver (Mage = 34.84, SD = 7.29) who 
provided informed consent to participate in this study. 
Study questionnaires were completed primarily by bio
logical mothers (81.7%) with an average Hollingshead 
SES score in the low- to middle-class range (M = 43.52, 
SD = 12.53). Based on parent report at intake, only 10 
children were on any psychotropic medication. 
Medication status was not associated with any predictors 
or outcomes.

Diagnoses of ADHD and ODD were obtained 
through a combination of parent structured interview 
(Diagnostic Interview Schedule for Children Version IV, 
C-DISC) (Shaffer et al., 2000), and parent and teacher 
ratings of symptom severity (Disruptive Behavior 
Disorders Rating Scale) (Pelham et al., 1992), and 
impairment (Impairment Rating Scale; IRS) (Fabiano 
et al., 2006) based on standard practice recommenda
tions (Pelham et al., 2005). Dual Ph.D. level clinician 
review was used to determine diagnosis and eligibility. 
In the current sample, 30.7% met criteria for ADHD, 
54.4% of children in the sample met criteria for ADHD 
and ODD, and 14.9% met criteria for ODD. Of note, 
between 95–97% of children diagnosed with ODD 
(either with or without co-occurring ADHD) had sig
nificant impairment at home, as rated by parents on the 
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IRS. There were no significant differences in our results 
when excluding the children diagnosed with ODD who 
did not have impairment at home (but rather at school) 
and thus we kept them in our results.

Measures

Temperament
To assess children’s temperament, parents completed 
the Child Behavior Questionnaire-Very Short Form 
(CBQ-VSF) (Putnam & Rothbart, 2006) pre-treatment. 
The CBQ-VSF is a 36-item parent-report questionnaire 
that assesses temperament of children ages 3–8. Parents 
are asked to rate their child based on how they feel that 
their child’s reaction is likely to be in a variety of situa
tions. Responses are given on a 7-point scale ranging 
from 1 (extremely untrue of my child) to 7 (extremely 
true of my child). The CBQ-VSF has demonstrated good 
criterion validity, internal consistency, and longitudinal 
stability in young children (De la Osa et al., 2014; 
Kochanska et al., 1994; Putnam & Rothbart, 2006). The 
current study focused on the three higher order dimen
sions of temperament: surgency, negative affect, and 
effortful control, (α’s =  .70–.80).

ADHD and ODD
To asses ADHD and ODD symptom severity, parents 
and teachers completed the DBD Rating Scale pre- and 
post-treatment, adjusted for DSM-5 terminology. The 
DBD scale asks the respondent to rate the degree to 
which children display symptoms of ADHD, ODD, 
and CD, using a 4-point scale ranging from 0 (not at 
all) to 3 (very much). Reliability and validity are well- 
established on these scales (Pillow et al., 1998), with this 
measure also showing sensitivity to behavioral treatment 
across multiple studies (Pelham et al., 2005). For the 
purposes of this study the mean ratings for hyperactiv
ity/impulsivity, inattention, and ODD were examined 
(α’s =  .83–.96 across parent and teacher reports). 
Consistent with prior work (Hartman et al., 2007), the 
highest report between parent and teacher report were 
used.

Parenting
The Alabama Parenting Questionnaire (APQ) (Shelton 
et al., 1996) was used to assess parents’ perception of 
their parenting ability as relevant to child disruptive 
behavior problems pre- and post-treatment. The APQ 
contains 42 questions, that are rated on a 5-point Likert 
scale of how often the parent feels that these things 
occur. For the purposes of this study we used the posi
tive parenting subscale (α =  .73), which describes the 
parents use of positive discipline techniques, with higher 

scores indicating more positive parenting techniques. To 
measure negative parenting, we used the inconsistent 
discipline subscale (α =  .70), which describes the con
sistency in the use of such discipline, with higher scores 
indicating more inconsistent discipline practices. Both 
subscales used have been found to be psychometrically 
valid for assessing parenting practices and across cul
tures (Escribano et al., 2013; Essau et al., 2006). Further, 
research has consistently found the association between 
parenting problems, as documented by scales on the 
APQ, and conduct problems in children (Blader, 
2004). Lastly, these subscales have demonstrated sensi
tivity to intervention effects in treating externalizing 
behavior problems in young children (August et al., 
2003).

Observed Parenting
The Dyadic Parent-Child Interaction Coding System 
(DPICS) (Eyberg, 2013) is a behavioral coding system 
that measures the quality of parent-child interactions. 
Parents were observed and coded during a 5-minute 
child directed play (CDI) situation at pre- and post- 
treatment. Consistent with prior Parent-Child 
Interaction Therapy (PCIT) research (Bagner & 
Eyberg, 2007), two composite categories were created: 
positive parenting (“do” skills) and negative parenting 
(“don’t” skills). “Do” skills include praises, behavioral 
descriptions, and reflections divided by the total number 
of verbalizations, while “don’t” skills include questions, 
commands, and negative talk also divided by the total 
number of verbalizations. Undergraduate and graduate 
student coders, who were masked to diagnostic status 
and time point, were trained to 80% agreement with 
a criterion tape and coded 20% of the observations 
a second time to assess reliability. Reliability for the 
“do” and “don’t” skills were good (r’s range from .73 to 
.95, M = .83). Previous studies have demonstrated good 
reliability, discriminant validity (Eyberg, 2013; Webster- 
Stratton & Lindsay, 1999), concurrent validity with par
ent reports of child behavior (Robinson & Eyberg, 1981), 
and sensitivity to parent training interventions 
(Webster-Stratton, 1998).

Intervention
All children participated in the STP-PreK, which is an 
8-week multimodal intervention to improve behavioral, 
social-emotional, and academic readiness for children 
prior to the kindergarten transition (Graziano et al., 
2014). The behavior modification program included the 
use of a daily report card, a time-out system, social rein
forcement, and daily and weekly rewards. The social- 
emotional curriculum consisted of social skills and emo
tional awareness training via in-vivo training, the use of 
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puppets, and reinforcement of the skills throughout 
the day. Parents also attended 2-hour weekly group par
enting sessions based on the School Readiness Parenting 
Program (SRPP) (Graziano et al., 2018). The first half of 
each session consisted of traditional behavior manage
ment strategies implemented within a group parent- 
child interaction therapy framework. The second portion 
of each session focused on group discussions on school 
readiness. The feasibility and initial efficacy of STP-PreK 
in improving school readiness and children’s externaliz
ing behavior problems are reported elsewhere (Graziano 
& Hart, 2016; Graziano et al., 2014).

Procedure

This study was approved by the university’s 
Institutional Review Board. All families completed 
a pre-treatment assessment where parents were asked 
to complete questionnaires about their parenting prac
tices, as well as child’s temperament and behavior 
functioning. At the pre-treatment assessment children 
underwent IQ testing, academic achievement testing, 
and a standardized social-emotional/executive func
tioning battery; families were compensated at the com
pletion of all tasks. All families also participated in 
a post-treatment assessment one week following the 
completion of the intervention where all study mea
sures were re-administered, with the exception of IQ, 
and were compensated again. Teachers were also con
tacted to complete questionnaires about the child’s 
behavior and social-emotional functioning pre- and 
post-treatment; teachers were compensated for each 
time point.

Data Analytic Plan

Missing data patterns were assessed using Little’s Missing 
Completely at Random (MCAR) test in SPSS 26. Results 
revealed that the data was missing at random, χ2 

(16) = 45.59, p > .05. There were no significant differ
ences between children with complete versus partial data 
on demographic variables or any outcomes examined. 
Nevertheless, models were estimated using full informa
tion maximum likelihood (FIML) in R. All further ana
lyses were conducted in R using the Lavaan package 
(Rosseel, 2012) using robust maximum-likelihood analy
sis strategy. Preliminary analyses were conducted to 
examine the associations between demographic variables 
and outcome variables. Preliminary analyses were also 
conducted to examine if ADHD/ODD symptomology 
and parenting skills improved pre- to post-treatment.

A series of regression analyses were conducted to 
determine the extent to which temperament and 

parenting factors were uniquely related to children’s 
ADHD and ODD symptoms pre- and post-treatment. 
These regressions were conducted separately for tem
perament and parenting. For models 1 and 4, all 
temperament variables were simultaneously entered 
together into the same regression. For models 2 and 
5, all parenting variables were simultaneously entered 
together into the same regression. Models 3 and 6 
included only significant main effects from the pre
vious models. Additionally, in models 3 and 6 inter
action terms were created from significant main 
effects of the previous models and included. To 
account for how changes in parenting may predict 
children’s post-treatment symptomology in models 5 
and 6, a second step in the regression was added, 
which included the post parenting variables. For 
these models, change in R2 was used to examine if 
post-treatment parenting (step 2) significantly added 
unique variance toward the prediction of symptoms. 
All variables were standardized prior to entering the 
regression and significant interactions were probed 
accordingly (Aiken & West, 1991). When examining 
the effect of temperament and parenting on treatment 
response, all models controlled for pre-treatment 
inattention, hyperactivity, and ODD symptom 
severity.

Results

Preliminary Analyses

While child IQ was correlated with effortful control and 
parents’ don’t skills, cognitive deficits, such as those 
contributing to an IQ score, are considered inherent to 
ADHD and do not represent systematic error (Miller & 
Chapman, 2001). Therefore, we did not include IQ as 
a covariate. It is important to note that significant find
ings did not change when IQ was included as a covariate. 
No other demographic variables were associated with 
our variables of interest. In terms of ADHD/ODD symp
toms, inattention, hyperactivity, and ODD symptom 
severity improved from pre- to post-treatment, p’s<.05, 
Cohen’s d = .89–1.02. Additionally, all four parenting 
variables improved from pre- to post-treatment, p’s<.05, 
Cohen’s d = .54–2.00.

Regression Analyses: Pre-Treatment Associations 
between Temperament, Parenting, and ADHD/ODD 
Symptoms

Model 1: Temperament Only
Surgency was significantly associated with pre-treatment 
symptoms of inattention (β = .27, p < .001), 
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hyperactivity (β = .51, p < .001), and ODD (β = .16, 
p = .016). Effortful control was significantly associated 
with pre-treatment symptoms of inattention (β = −.23, 
p < .001), but not with hyperactivity (β = −.03 p = .581) 
or ODD (β = .04, p = .444). Negative affect was only 
significantly associated with pre-treatment symptoms of 
ODD (β = .37, p < .001), with no significant association 
with inattention (β = .04, p = .530) or hyperactivity 
(β = .07, p = .276).

Model 2: Parenting Only
Inconsistent discipline was significantly associated with 
pre-treatment symptoms of inattention (β = .14, 
p = .046), hyperactivity (β = .15, p = .040), and ODD 
(β = .19, p = .004). Negative parenting, as measured by 
the “don’t” skills, was significantly associated with symp
toms of ODD (β =.218, p = .027), but was not signifi
cantly associated with inattention (β = .10, p = .354) or 
hyperactivity (β = .05, p = .644). Positive parenting, as 
measured by the “do” skills, was not significant across 
any symptom domains (β = −.05 to .11, p >.05). 
Additionally, positive parenting, as measured by the 
APQ, was not significantly associated with any symptom 
domains (β = −.02 to .09, p >.05).

Model 3: Temperament and Parenting Combined
The final regression model included all significant main 
effects from the previous models and tested for poten
tial interactions, see Supplementary Table 1. Building 
on the previous models, all significant main effects for 
temperament remained. There were no longer main 
effects for inconsistent discipline or “don’t” skills. 

However, a significant interaction between inconsistent 
discipline and effortful control in its association with 
hyperactivity emerged (β = .10, p <.05). As seen in 
Figure 1, probing of this interaction revealed that the 
buffering or protective impact of high effortful control 
on lower symptom severity of hyperactivity pre- 
treatment only occurred when combined with low 
levels of inconsistent discipline (β = −.12, p = .048). 
For symptoms of ODD, significant interactions 
emerged between surgency and inconsistent discipline 
(β = −.12, p <.05) as well as between surgency and 
“don’t” skills (β = .14, p <.05). As seen in Figure 2, 
probing of these interactions revealed that the buffering 
or protective impact of low surgency on lower symp
tom severity of ODD pre-treatment only occurred 
when combined with low levels of inconsistent disci
pline (β = .27, p = .001). High surgency only related to 
greater symptom severity of ODD pre-treatment when 
combined with high levels of negative parenting, as 
measured by the “don’t” skills (β = .29, p = .001).

Regression Analyses: Temperament and Parenting 
Pre-treatment Predicting ADHD/ODD Symptoms 
Post-Treatment

Model 4: Temperament Only
Surgency predicted treatment response across all symp
toms, with higher surgency pre-treatment predicting 
greater symptom severity of inattention, hyperactivity, 
and ODD post-treatment, see Table 2. Additionally, 
higher negative affect pre-treatment significantly pre
dicted greater symptom severity of ODD post-treatment.
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teacher report, P = parent report. Interaction controlled for pre-treatment surgency, negative affect, inattention, and oppositional 
defiant disorder.
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Model 5: Parenting Only
Positive parenting, as measured by the APQ, signifi
cantly predicted treatment response, with higher levels 
of self-reported positive parenting pre-treatment pre
dicting lower symptom severity of inattention, hyperac
tivity, and ODD post-treatment, see Table 3. The 
improvement in positive parenting, as measured by the 
APQ, also predicted decreases in symptoms severity of 
ODD post-treatment. Decreases in inconsistent disci
pline pre- to post-treatment predicted decreases in 
symptom severity of inattention, hyperactivity, and 
ODD post-treatment.

Model 6: Temperament and Parenting Combined
The final regression model included all significant main 
effects and tested for potential interactions, see Table 4. 
Building on the previous models, higher surgency pre- 
treatment still uniquely predicted greater symptom 
severity of inattention, hyperactivity, and ODD post- 
treatment. Higher negative affect pre-treatment was 
also still significantly related to greater symptom severity 
of ODD post-treatment. Positive parenting pre- 
treatment significantly predicted lower symptom sever
ity for hyperactivity and ODD post-treatment. The 
increase in positive parenting also predicted lower 
symptom severity of ODD post-treatment. The decrease 
in inconsistent discipline significantly predicted lower 
symptom severity of inattention, hyperactivity, and 
ODD post-treatment. No interactions were significant 
toward the prediction of post-treatment symptom 
domains.

Discussion

The current study examined how temperament and 
parenting interact pre-treatment in the prediction of 
ADHD/ODD symptom severity before and after an 
established multimodal treatment. Our results show 
that higher surgency pre-treatment was associated with 
greater symptom severity of inattention, hyperactivity, 
and ODD pre- and post-treatment. Higher negative 
affect was associated with greater symptom severity of 
ODD pre- and post-treatment, while greater effortful 
control was only associated with lower symptom severity 
of inattention pre-treatment. Negative parenting pre- 
treatment was associated with more severe symptoms 
of inattention, hyperactivity, and ODD at pre-treatment 
but did not predict treatment response. However, the 
change in negative parenting, as measured by inconsis
tent discipline, did predict treatment response across all 
symptom domains. Positive parenting pre-treatment 
predicted lower symptom severity of ADHD/ODD post- 
treatment, while the increase in positive parenting from 
pre- to post-treatment predicted lower symptom sever
ity of ODD post-treatment. Additionally, several inter
actions emerged at pre-treatment between parenting 
and temperament as it relates to ADHD/ODD 
symptomology.

Pre-Treatment Functioning

In line with previous work (Martel et al., 2014; Martel 
& Nigg, 2006; Zastrow et al., 2018) greater effortful 
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control was associated with lower symptom severity of 
inattention, higher negative affect was associated with 
greater symptom severity of ODD, and higher surgency 
was associated with worse ADHD/ODD symptom 
severity all at pre-treatment. Given the importance of 
independent reproducibility, these findings replicate 
previous work in ADHD/ODD and temperament 
(Kerner Auch Koerner et al., 2018; Martel & Nigg, 
2006), while expanding to a more diverse population. 
Our results show support for both Sonuga-Barke’s 
(2005) and Nigg et al. (2004) dual pathway models: 
executive functioning deficits (effortful control) lead 
to inattentive symptoms, reward–response deficits 
(surgency) lead to the inattentive and hyperactive 
symptom clusters, and negative emotionality (negative 
affect) is related to ODD comorbidity in ADHD. Our 
findings further contribute to this literature by docu
menting that these temperament and ADHD/ODD 
associations are maintained even when considering 
pre-treatment parenting factors.

Table 2. Model 4: temperament pre-treatment predicting ADHD 
and ODD post-treatment.

β SE 95% Model R2 z-test

Inattention Post (P/T)
Inattention Pre (P/T) .357*** .078 .203,.511 .171 4.554
Hyperactivity Pre (P/T) −.051 .092 −.232,.129 −.558
ODD Pre (P/T) −.182** .067 −.314, −.050 −2.704
Surgency Pre (P) .146* .067 .014,.277 2.165
Negative Affect Pre (P) .112 .065 −.016,.239 1.72
Effort Control Pre (P) .046 .067 −.085,.177 .686

Hyperactivity Post (P/T)
Inattention Pre (P/T) .188* .078 .034,.341 .175 2.398
Hyperactivity Pre (P/T) .138 .084 .027,.304 1.641
ODD Pre (P/T) −.170* .069 −.305, −.035 −2.468
Surgency Pre (P) .220*** .067 .089,.351 3.288
Negative Affect Pre (P) .083 .064 −.043,.208 1.287
Effort Control Pre (P) .023 .067 −.109,.154 .336

ODD Post (P/T)
Inattention Pre (P/T) −.043 .073 −.186,.099 .148 −.594
Hyperactivity Pre (P/T) −.058 .085 −.225,.110 −.673
ODD Pre (P/T) .227** .081 .067,.387 2.784
Surgency Pre (P) .196** .068 .063,.328 2.897
Negative Affect Pre (P) .177** .063 .053,.302 2.803
Effort Control Pre (P) −.098 .067 −.228,.033 −1.463

***p <.001; **p <.01; * p <.05. Note. P/T = highest parent and teacher report, 
P = parent report, ODD = oppositional defiant disorder.

Table 3. Model 5: parenting predicting ADHD and ODD post-treatment.
β SE 95% Model R2 z-test

Inattention Post (P/T)
Step 1: Inattention Pre (P/T) .321*** .073 .179,.464 .170 4.422
Hyperactivity Pre (P/T) .043 .088 −.129,.215 .492
ODD Pre (P/T) −.140* .068 −.274, −.006 −2.047
CDI Prop Do Pre (O) .147 .082 −.014,.308 1.793
CDI Prop Don’t Pre (O) .126 .088 −.047,.299 1.426
Positive Parenting Pre (P) −.150* .068 −.283, −.016 −2.197
Inconsistent Discipline Pre (P) .006 .075 −.142,.154 .076
Step 2: CDI Prop Do Post (O) .052 .099 −.141,.245 .238 .528
CDI Prop Don’t Post (O) .095 .093 −.089,.278 1.012
Positive Parenting Post (P) −.071 .087 −.241,.098 −.823
Inconsistent Discipline Post (P) .239*** .074 .093,.384 3.221
Hyperactivity Post (P/T)
Step 1: Inattention Pre (P/T) .165* .073 .021,.309 .157 2.242
Hyperactivity Pre (P/T) .274*** .077 .123,.424 3.564
ODD Pre (P/T) −.147* .070 −.285, −.009 −2.085
CDI Prop Do Pre (O) .052 .092 −.129,.233 .565
CDI Prop Don’t Pre (O) .038 .085 −.129,.206 .451
Positive Parenting Pre (P) −.155* .068 −.287, −.022 −2.281
Inconsistent Discipline Pre (P) −.042 .072 −.182,.098 −.589
Step 2: CDI Prop Do Post (O) .091 .096 −.097,.280 .239 .950
CDI Prop Don’t Post (O) .074 .087 −.096,.244 .856
Positive Parenting Post (P) −.146 .091 −.324,.033 −1.599
Inconsistent Discipline Post (P) .233** .077 .083,.383 3.042

ODD Post (P/T)
Step 1: Inattention Pre (P/T) −.030 .070 −.166,.107 .115 −.424
Hyperactivity Pre (P/T) .043 .073 −.099,.186 .595
ODD Pre (P/T) .251*** .076 .101,.401 3.285
CDI Prop Do Pre (O) .035 .099 −.158,.228 .359
CDI Prop Don’t Pre (O) .082 .104 −.121,.285 .788
Positive Parenting Pre (P) −.177** .073 −.320, −.035 −2.440
Inconsistent Discipline Pre (P) −.038 .075 −.185,.109 −.505
Step 2: CDI Prop Do Post (O) .137 .096 −.050,.325 .212 1.438
CDI Prop Don’t Post (O) .067 .087 −.104,.237 .766
Positive Parenting Post (P) −.259** .094 −.444, −.074 −2.740
Inconsistent Discipline Post (P) .166* .079 .010,.322 2.089

***p <.001; **p <.01; * p <.05. For each outcome, step two significantly contributed to the overall variance, p <.05. 
Note. P/T = highest parent and teacher report, O = observed/standardized assessment, P = parent report, ODD = 
oppositional defiant disorder.
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As it relates to the caregiving environment, two 
out of three pre-treatment interactions are consistent 
with the vantage sensitivity model (Pluess & Belsky, 
2013), which posits that individuals disproportio
nately benefit from positive features in the environ
ment. Specifically, we found that the benefits of low 
inconsistent discipline only occurred when paired 
with low temperament risk (i.e., high effortful control 
and low surgency) for symptoms of hyperactivity and 
ODD, respectively. On the other hand, we found no 
impact of observed negative parenting (i.e., “don’t 
skills”) on symptoms of ODD at low levels of sur
gency. Only the combination of high surgency and 
high “don’t” skills resulted in the greatest symptom 
severity of ODD, fitting more with the diathesis- 
stress model. It may by the case that parents find 

children high in surgency and low in effortful control 
behaviorally and emotionally demanding, thus mak
ing it difficult for them to consistently implement 
discipline strategies (Rodriguez & Wittig, 2019; 
Wilson et al., 2018). On the other hand, it is easier 
to parent consistently when children have an easier 
temperament (Van Zeijl et al., 2007). Parents of chil
dren with difficult temperaments (i.e., high surgency, 
low effortful control) may need additional support 
and tools to manage their own stress and emotions 
during treatment. Also consistent with prior work 
(Slagt et al., 2016), a child’s temperamental suscept
ibility to parent behaviors may vary as a function of 
how such parenting is measured (i.e., self-report vs. 
observation). Future work examining how parenting 
impacts the association between temperament and 

Table 4. Model 6: temperament and parenting predicting ADHD and ODD post-treatment.
β SE 95% Model R2 z-test

Inattention Post (P/T)
Step 1: Inattention Pre (P/T) .336*** .072 .196,.477 .200 4.689
Hyperactivity Pre (P/T) −.026 .090 −.203,.151 −.289
ODD Pre (P/T) −.179* .071 −.318, −.040 −2.526
Surgency Pre (P) .156* .066 .027,.286 2.370
Negative Affect Pre (P) .127 .066 −.002,.256 1.928
Positive Parenting Pre (P) −.120 .073 −.264,.023 −1.640
Sur (P) x Positive Parenting Pre (P) −.020 .070 −.158,.118 −.284
NA (P) x Positive Parenting Pre (P) −.104 .080 −.261,.054 −1.292
Inconsistent Discipline (P) −.034 .073 −.177,.109 −.467
Sur (P) x Inconsistent Discipline (P) .034 .060 −.084,.152 .571
NA (P) x Inconsistent Discipline (P) −.072 .078 −.226,.081 −.927
Step 2: Positive Parenting Post (P) −.005 .086 −.181,.160 .284 −.056
Inconsistent Discipline Post (P) .266*** .071 .127,.402 3.741
Hyperactivity Post (P/T)
Step 1: Inattention Pre (P/T) .170* .070 .036,.209 .240 2.482
Hyperactivity Pre (P/T) .173* .081 .013,.329 2.116
ODD Pre (P/T) −.179* .070 −.317, −.042 −2.553
Surgency Pre (P) .240*** .062 .118,.362 3.869
Negative Affect Pre (P) .083 .063 −.040,.207 1.328
Positive Parenting Pre (P) −.144* .070 −.282, −.007 −2.057
Sur (P) x Positive Parenting Pre (P) −.077 .067 −.208,.054 −1.147
NA (P) x Positive Parenting Pre (P) −.032 .075 −.179,.115 −.429
Inconsistent Discipline (P) −.061 .068 −.193,.072 −.894
Sur (P) x Inconsistent Discipline (P) .003 .056 −.107,.114 .061
NA (P) x Inconsistent Discipline (P) −.140 .070 −.278,.003 −1.897
Step 2: Positive Parenting Post (P) −.106 .085 −.282,.052 .324 −1.243
Inconsistent Discipline Post (P) .261*** .073 .118,.269 3.579
ODD Post (P/T)
Step 1: Inattention Pre (P/T) −.017 .066 −.146,.113 .185 −.256
Hyperactivity Pre (P/T) −.026 .080 −.182,.130 −.324
ODD Pre (P/T) .184* .077 .033,.336 2.390
Surgency Pre (P) .179** .066 .049,.308 2.702
Negative Affect Pre (P) .238*** .063 .115,.361 3.791
Positive Parenting Pre (P) −.141* .073 −.284, −.002 −1.934
Sur (P) x Positive Parenting Pre (P) −.025 .074 −.170,.120 −.338
NA (P) x Positive Parenting Pre (P) −.110 .085 −.277,.056 −1.297
Inconsistent Discipline (P) −.085 .072 −.226,.057 −1.173
Sur (P) x Inconsistent Discipline (P) −.005 .059 −.121,.111 −.085
NA (P) x Inconsistent Discipline (P) −.073 .070 −.210,.064 −1.046
Step 2: Positive Parenting Post (P) −.207* .085 −.379, −.044 .284 −2.430
Inconsistent Discipline Post (P) .186* .075 .038,.328 2.462

***p <.001, **p <.01, * p <.05. For each outcome, step two significantly contributed to the overall variance, p <.05. 
Note. P/T = highest parent or teacher, P = parent report, Sur = surgency, NA = negative affect, ODD = 
oppositional defiant disorder.
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child outcomes should take into account how differ
ent assessment measures and modalities impact sus
ceptibility interpretations.

Predicting Treatment Response

Surgency predicted response to intervention across all 
externalizing domains, with higher surgency pre- 
treatment predicting greater inattention, hyperactivity, 
and ODD symptom severity post-treatment. Negative 
affect also impacted treatment response, with higher 
negative affect pre-treatment predicting greater symp
tom severity of ODD post-treatment. This extends pre
vious findings, highlighting how surgency and negative 
affect not only impact the development of ADHD and 
ODD (Martel & Nigg, 2006), but also predict treatment 
response. As it relates to parenting, parent self-report 
of positive parenting emerged as a significant predictor 
of treatment response such that higher self-reported 
positive parenting pre-treatment predicted lower inat
tention, hyperactivity, and ODD symptom severity 
post-treatment. This indicates that while a more nega
tive parenting style might lead to the development and 
maintenance of ADHD/ODD, positive parenting is 
a powerful mechanism for change. This is in line with 
previous research showing that positive parenting is 
a critical component of behavior parent training 
(Sanders, 1999), which is also a core component of 
the current study’s parenting intervention (Graziano 
et al., 2018). The impact of positive parenting decreased 
when entered along with the temperament dimensions 
in the final model. This is also in line with previous 
research indicating biologically driven traits (i.e., tem
perament) can have a stronger impact on child beha
vior compared to environment (i.e., parenting) (Earls 
& Jung, 1987; Saudino, 2005). Interestingly, our objec
tive measure of positive parenting did not significantly 
predict treatment response. It is important to note that 
our objective measure of positive parenting (“do 
skills”) did not correlate with parents’ own self- 
report. Hence, while observational measures of parent
ing may serve as important indicators of treatment 
progress, parents’ perception of their skills may be 
a more powerful predictor of children’s treatment 
gains. It is also important to note that treatment gains 
were measured by parent and teacher report. It may be 
the case that rater-biases impacted the significant asso
ciation between parent self-report of their parenting 
skills and child improvement.

When examining change in parenting skills, the 
increase in self-reported positive parenting only signif

icantly predicted decreases in ODD symptom severity 
post-treatment. Change in inconsistent discipline pre
dicted change across all symptom domains, with 
decreases in inconsistent discipline leading to decreases 
in symptom severity of inattention, hyperactivity, and 
ODD post-treatment. Additionally, while the benefits 
of low inconsistent discipline only occurred when 
paired with low temperament risk (i.e., low surgency) 
at pre-treatment, no such interactions were found at 
post-treatment. Consistent with traditional targets in 
behavioral parent training (Kaminski et al., 2008), our 
findings highlight the importance of parents improving 
their consistency as it relates to discipline, regardless of 
their children’s temperamental risk. While improve
ments in inconsistent discipline appear to be important 
across symptom domains, our findings underscore to 
the importance of increasing positive parenting skills as 
it relates to ODD symptoms. The link between positive 
parenting skills and improvements in ODD symptom 
severity is consistent with emerging cognitive neu
roscience work highlighting children with ODD’s dif
ferential neural response to rewards versus punishment 
(Matthys et al., 2012). As children with ODD may be 
more sensitive to reward than punishment, treatments 
should focus on positive parenting versus only 
a reduction in negative parenting skills (Matthys 
et al., 2004).

Limitations

When interpreting our results, there were some limita
tions that need to be considered. It is important to 
acknowledge that associations between temperament 
and ADHD/ODD could be impacted by item-content 
overlap, otherwise referred to as measurement con
founding. For example, effortful control defined as 
being involved in attentional control, necessary for plan
ning, and goal directed behaviors is similar to deficits in 
inattention experienced by children with ADHD. 
However, prior research has found that the association 
between temperament and disruptive behaviors remain 
unchanged even after accounting for measurement con
founding (Lemery et al., 2002). Nigg et al. (2004) elabo
rate on the distinction between temperament and 
ADHD and state that while the concepts appear to be 
related, they are not identical. For example, the authors 
state that “certain cognitive, language, and motor defi
cits associated with ADHD are generally not associated 
with temperament” (Nigg et al., 2004). Further, the 
correlations between temperament and ADHD/ODD 
symptoms in this study were only mild to moderate, 
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ranging from .08 to .50. Thus, while related conceptually 
and empirically, temperament and ADHD/ODD can be 
examined as separate constructs.

In addition, there was no objective measurement of 
temperament. Future research should utilize objective 
measures of temperament (e.g., temperament coding) to 
validate these findings. As our findings suggest 
a surgency and reward dysfunction pathway to ADHD/ 
ODD, future research should also include an objective 
measure of reward sensitivity in preschoolers. It is also 
important to consider the stability of ADHD/ODD diag
noses in preschool, which can range from 59%-79% 
(Bunte et al., 2014; Riddle et al., 2013). While some 
studies show that nearly all young children with ADHD 
still meet criteria 3 years later (Lahey et al., 2004), other 
studies have found lower rates of stability over time, 
which can impact external validity (Bunte et al., 2014). 
The aforementioned studies point to the importance of 
examining ADHD/ODD symptoms across time in 
a more dimensional manner (like the current study), 
rather than change in meeting diagnostic criteria. 
Lastly, the cultural homogeneity of the current sample 
(85% Latinx) limits the generalizability of our conclu
sions to more heterogeneous groups. Yet, this may also 
serve as a strength as it validates previous findings, which 
are in mostly non-minority samples (Martel & Nigg, 
2006), in a large Latinx population. This is important as 
Latinx families can have different viewpoints and inter
pretations of parenting and child behaviors (Calzada 
et al., 2010; Halgunseth et al., 2006), making it important 
to understand if different cultural backgrounds impact 
results. Our findings indicate that previous temperament 
and parenting models are applicable with a Latinx sam
ple. Additionally, our findings show the importance of 
consistent parenting for improving ADHD/ODD symp
toms within a Latinx sample.

Conclusion

Consistent with the reward dysfunction pathway 
(Sonuga-Barke, 2005), surgency emerged as the 
most consistent risk dimension, predicting ADHD/ 
ODD symptom severity pre- and post-treatment. 
Furthermore, in line with previous models of ODD 
(Martel & Nigg, 2006; Stringaris & Goodman, 2009) 
we found that high negative affect was associated 
with greater symptom severity of ODD pre- and 
post-treatment. Our study adds to these previous 
theoretical models by documenting that within 
a large Latinx sample these associations between tem
perament and ADHD/ODD are independent of par
enting dimensions. Perhaps the most clinically 
impactful findings from our study is that these 

temperament dimensions are predictive of children’s 
treatment response. Demonstrating that temperament 
predicts treatment response further validates the uti
lity of temperament as an early risk factor/precursor 
for ADHD/ODD. Given that temperament can be 
reliably measured from early infancy (Gartstein & 
Rothbart, 2003), it may be a useful construct in 
identifying children who may benefit from early pre
vention efforts.
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