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Abstract

Trait impulsivity is an established risk factor for externalizing behavior problems in adolescence, but little is understood about the
cognitive mechanisms involved. Negative automatic thoughts are associated with externalizing behaviors and impulsivity is
associated with less cognitive reappraisal. This study sought to adapt the bioSocial Cognitive Theory (bSCT) of impulsivity and
substance use (an externalizing behavior) for externalizing behavior in general. It was predicted that only the component of
impulsivity characterized by lack of forethought (rash impulsiveness; RI) would be associated with (non-substance use-related)
externalizing behaviors, not reward sensitivity/drive. Further, this association would be mediated by negative automatic thoughts.
Participants were 404 (226 female, 63%) adolescents from 6 high schools across South-East Queensland (age = 13—17 years,
mean age = 14.97 years, SD =0.65 years) of mostly Australian/New Zealand (76%) or European (11%) descent. Participants
completed self-report measures of impulsivity, negative automatic thoughts, and externalizing behaviors. Path analysis revealed
that, as predicted, only RI was uniquely associated with negative automatic thoughts and externalizing behaviors. However, only
negative automatic thoughts centered around hostility mediated the positive association between RI and externalizing behaviors,
with the indirect mediation effect being smaller than the direct association. In contrast to substance use, only one component of
impulsivity, RI, was associated with general adolescent externalizing behavior. Hostile automatic thoughts may be an important
mechanism of risk, supporting a role for cognitive-behavioral interventions. Other biopsychosocial mechanisms are clearly
involved and the bSCT may provide a useful framework to guide future research.
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Introduction

Externalizing behaviors in childhood and adolescence, such as
delinquency, hyperactivity, and aggression, have been linked
to criminal offending in adulthood (Liu 2004), poorer educa-
tional outcomes (Moffitt et al. 2011), and the perpetration of
domestic violence in later life (Makin-Byrd et al. 2013).
Prominent theories describe a complex interplay of
biopsychosocial determinants in producing externalizing be-
havior that include a role for biologically-based traits in bias-
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ing mental processes (i.e., cognition) that are more proximally
linked to behavior (Dodge and Pettit 2003; Frick and Viding
2009). While impulsivity is an established biologically-based
risk factor for externalizing behavior, few studies have inves-
tigated how it may bias cognition to produce externalizing
behavior (Castellanos-Ryan and Conrod 2011; Thompson
etal. 2014). Understanding the specific cognitive mechanisms
through which impulsivity conveys risk could not only have
important implications for prominent theories of externalizing
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problems, but also allow for more effective targeting of this
biologically-based risk factor (Frick 2001). A similar line of
research has aided the development of new interventions for
adolescent alcohol misuse, a form of externalizing behavior
related to impulsivity (O’Leary-Barrett et al. 2016).

It has been proposed that trait impulsivity comprises at least
two distinct components: rash impulsiveness (RI) and reward
drive (RD; Dawe et al. 2004). While RI is associated with
disinhibition and reflects the tendency to act without fore-
thought or consideration of consequences, RD is associated
with increased sensitivity to rewarding stimuli, such as the
positive sensations resulting from drug and alcohol consump-
tion. Alternative models of impulsivity have been proposed
and do differ in the number of included components
(Whiteside and Lynam 2001; Cross et al. 2011; Hamilton
et al. 2015a; Hamilton et al. 2015b). Here, we focus on the
two-factor model proposed by Dawe et al. (2004) as a parsi-
monious account of impulsivity that has been applied to ex-
ternalizing behaviors related to substance use, and has also
been extended to include influences on (explicit) cognition,
a major focus of the present study (Boog et al. 2014; Gullo
et al. 2010; Stautz et al. 2017). While many impulsivity traits
show zero-order associations with externalizing behaviours
(Berg et al. 2015), only Rl-related traits tend to be uniquely
associated with (non-substance use-related) externalizing be-
haviors (Castellanos-Ryan and Conrod 2011; Castellanos-
Ryan et al. 2014). A better understanding of the cognitive
mechanisms underlying this association could lead to better
targeted intervention (Frick 2001).

Prominent theories of (non-substance) externalizing prob-
lems tend to focus on specific domains of social cognition,
such as social problem-solving deficits, hostile attribution
biases, and aggression outcome expectancies (Dodge and
Pettit 2003; Frick and Viding 2009). For example, Dodge’s
Social Information Processing Model (Dodge and Pettit 2003)
includes a pathway through which biological predisposition
can affect mental processes like cognition, but does not spec-
ify a unique role for impulsivity or its cognitive targets. While
these social-cognitive domains are theorized to be affected by
biological predisposition, it is perhaps not by impulsivity. For
example, while callous/unemotional traits are associated with
positive aggression outcome expectancies and values,
impulsivity-like traits are not (Pardini et al. 2003). Instead,
impulsivity has been associated with more general cognitive
distortions (Chabrol et al. 2011), which have been less of a
focus in previous research but may also be important to the
development and maintenance of externalizing problems
(Zadeh et al. 2007).

Cognitive distortions are inaccurate conscious thoughts/be-
liefs, often related to maladaptive behavior (Bhar et al. 2012;
Beck and Haigh 2014). Several researchers have highlighted
their role in causing antisocial acts (e.g., moral justification
cognitions) and perpetuating them (e.g., blaming others) by
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protecting the individual from experiencing guilt/blame
(Bandura et al. 1996; Barriga and Gibbs 1996). A meta-
analysis by Helmond et al. (2015) found a significant
medium-to-large association between cognitive distortions
and externalizing behaviour (d=.70). Furthermore, they
found that interventions for externalizing problems produce
a significant reduction in cognitive distortions (d=.27). It
may be through these more general cognitive distortions that
traits like RI contribute to externalizing behavior. This would
be consistent with, and complementary to, biopsychosocial
models of externalizing problems with a more specific focus
on social information processing (e.g., Dodge and Pettit 2003;
Frick and Viding 2009).

Examining broader cognitive domains has proven valuable
in understanding the link between impulsivity and externaliz-
ing behaviors related to substance use. Previous studies testing
bioSocial Cognitive Theory (bSCT) have found that distinct
domains of cognition are uniquely related to, and mediate the
effects of, RD and RI (see Gullo et al. 2010; Harnett et al.
2013; & Papinczak et al. 2018). Specifically, self-efficacy has
been found to mediate the relationship between RI and sub-
stance use, while positive drug outcome expectancies have
been found to mediate the relationship between RD and sub-
stance use (Gullo et al. 2010). In the former case, those high in
RI, being predisposed to acting on impulse without inhibition
or forethought, would generally not have as many experiences
in which they have refused to act, which, in turn, would limit
the amount of past experiences on which confidence in their
ability to refuse alcohol/drugs could be based. The differential
association of impulsivity traits with distinct domains of cog-
nition reveals new, potentially valuable, avenues for targeted
intervention for substance use.

Theoretically, RI should bias cognition more generally and
in ways that increase other externalizing behaviors. Given that
lack of forethought and reflection on consequences typifies
RI, it may well be that lack of reflection on automatically-
activated (distorted) cognitions mediates the RI-externalizing
behaviors relationship. That is, those high in RI may be less
likely to reflect on the first (“automatic”) thoughts that
enter conscious processing after an event, which, when
inaccurate, could lead to antisocial actions. Consistent
with this, cognitive distortions have been associated
with both externalizing behaviors and impulsivity (e.g.,
Castellanos-Ryan and Conrod 2011; Chabrol et al. 2011;
Thompson et al. 2014).

Schniering and Rapee (2002) conceptualized cognitive dis-
tortions in children, which they refer to as negative automatic
thoughts, as comprising four factors: physical and social
threat, personal failure, and hostility. Theory and empirical
evidence supports specific associations between impulsivity
traits and negative automatic thoughts (reviewed below).
Figure 1 depicts the hypothesized relationship between impul-
sivity, cognition, and externalizing behavior.
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Rash Impulsiveness and Physical and Social Threat

It may be that those high in RI engage in externalizing behav-
iors in an effort to rid themselves of the intense negative emo-
tions brought on by automatic thoughts centered around phys-
ical and social threat, regardless of the potential detriments
(Gagnon et al. 2013; Moeller et al. 2001). Such behaviors
would be negatively reinforcing in the short-term, but
(intermittently) punishing in the longer-term. Thompson
etal. (2014), using a measure of impulsivity closely reflecting
RI, found that higher levels were associated with higher threat
appraisal. Further, both impulsivity and threat appraisal were
found to be associated with higher levels of externalizing be-
haviors. The association between RI and externalizing behav-
iors could be mediated, in part, by automatic thoughts of per-
ceived physical and social threat.

Rash Impulsiveness and Personal Failure

Automatic thoughts of personal failure may also mediate the
relationship between RI and externalizing behaviors. RI can
lead to engaging in activities that are not planned and where
no assessment has been undertaken as to the likelihood of
success, making failure more likely. A series of laboratory
studies conducted by Newman and colleagues found evidence
consistent with this, combined with a reduced capacity to learn
from mistakes (for a review, see Patterson et al. 1993). Moffitt
et al. (2011) suggested those high in RI are more likely to
continue to act without forethought and not reflect on why
they have failed in the past, perpetuating a pattern of failure.
This would increase the frequency of automatic thoughts of
failure.

Castagna et al. (2017) found that, in a sample of children
diagnosed with Attention-Deficit Hyperactivity Disorder,
higher levels of impulsivity were associated with a higher

Fig. 1 Hypothesized model of the
relationship between impulsivity
traits, cognition, and externalizing
behavior

Rash

number of automatic thoughts of personal failure.
Castellanos-Ryan et al. (2016) reported an association be-
tween RI and hopelessness in a large community-based sam-
ple of adolescents (r=.19, p<0.001, N=2144).
Hopelessness, which is characterized by low mood, worthless-
ness, and negative beliefs about oneself (Conrod et al. 2000),
has been associated with higher levels of externalizing behav-
iors (Castellanos-Ryan and Conrod 2011). Thus, the pattern of
findings is not inconsistent with an association between RI
and greater automatic thoughts of failure, which is associated
with externalizing behavior.

Rash Impulsiveness and Hostile Automatic Thoughts

Theoretically, high RI should predict more hostile automatic
thoughts. While previous research has found that the attribu-
tion of hostile intent to others is a significant predictor of
externalising behaviors (Dodge and Somberg 1987),
Schniering and Rapee’s (2002) conceptualization captures a
broader range of cognitions, reflecting the hostile automatic
thoughts of the subject (e.g., “I have the right to take revenge
on people if they deserve it”), as much as the subject’s attri-
bution of hostile intent to others (e.g., “Most people are
against me”). Schniering and Rapee found that their hostility
subscale accurately discriminated between those children with
behavioral disorders and other children (non-clinical controls,
anxious, and depressed children), suggesting that hostility is
uniquely associated with externalizing behaviors. Further, the
measure of threat appraisal used by Thompson et al. (2014),
found to be associated with greater externalizing behaviors,
included ‘harm to others’, which would map onto the hostility
subscale. Calvete and Cardefioso (2005) found that both jus-
tification of violence, a measure reflecting hostile thoughts, as
well as RI, accounted for significant variance in the delinquent
behavior of those who suffered maltreatment in childhood.
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These findings suggest that hostile automatic thoughts may
mediate the association between RI and externalizing
behaviors.

Reward Drive and Externalizing Behavior

Goodwin et al. (2016) suggested those high in RD are moti-
vated in large part by a desire to distinguish themselves so-
cially in a desirable way. In support of this, Knyazev (2004)
found that adolescents high in RD may be more likely to
engage in externalizing behaviors (in this instance, drug and
alcohol use) to enhance their social status. Indeed, RD, but not
RI, has been uniquely linked to this kind of positive expectan-
cy (Gullo et al. 2010; Papinczak et al. 2018; Patton et al.
2018). Therefore, no direct (unique) association between RD
and externalizing behaviors is expected, at least in the absence
of controlling for the perceived desirability of the expected
outcome of the externalizing behaviors. The present study
tested an adaptation of the bioSocial Cognitive Theory
(bSCT; Gullo et al. 2010) of substance use to (non-
substance) externalizing behavior. It predicted: 1) RI, but not
RD, would be directly associated with externalizing behav-
iors; 2) the association between RI and externalizing behav-
iors would be partially mediated by negative automatic
thoughts of perceived physical threat, perceived social threat,
personal failure, and hostility.

Method
Participants and Procedure

Participants in the present study were sourced from a school-
based alcohol use prevention randomized control trial (RCT;
see Patton et al. 2019, for further details). Participants were
404 Grade 9 and 10 students from 6 schools across metropol-
itan South-East Queensland, Australia (age=13-17 years,
mean age = 14.97 years, SD =0.65 years, N female =226
[63%]). The majority (89%) of participants were born in
Australia and spoke English at home (93%). Parental back-
ground was mostly Australian or New Zealander (76%),
European (11%), or Asian (7%). Participation in the RCT
was voluntary with anonymized data collection. Assessment
measures used in the current study were completed as part of
baseline data collection in the RCT.

Measures

Rash Impulsiveness RI was measured using the Barratt
Impulsiveness Scale-Brief (Steinberg et al. 2013). The
Barratt Impulsiveness Scale-Brief is an adaptation of the
Barratt Impulsiveness Scale (version 11) developed by
Patton et al. (1995). The self-report questionnaire consists of
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8 items (e.g., “I do things without thinking”’) which are scored
on a 4-point Likert scale from rarely/never (1) to almost al-
ways/always (4). The total score ranges from 8 to 32, with
higher scores indicating higher rash impulsivity. The Barratt
Impulsiveness Scale-Brief has demonstrated acceptable inter-
nal reliability and was as capable as the full Barratt
Impulsiveness Scale (version 11) in distinguishing patients
with impulsivity-related disorders (e.g., borderline personality
disorder) from controls (Steinberg et al. 2013). It has been
validated in adolescent samples (Charles et al. 2019).

Reward Drive RD was measured using the short-form
Sensitivity to Reward scale from the short-form Sensitivity
to Punishment and Sensitivity to Reward Questionnaire
(Cooper and Gomez 2008). The short-form Sensitivity to
Punishment and Sensitivity to Reward Questionnaire is an
adaptation of the Sensitivity to Punishment and Sensitivity
to Reward Questionnaire developed by Torrubia et al.
(2001). The self-report scale consists of 10 items (e.g., “Do
you often do things to be praised?”’) with a dichotomous “yes/
no” response option. The total score ranges from 0 to 10, with
higher scores indicating higher reward drive. The short-form
Sensitivity to Reward scale has been shown to correlate highly
with the full scale (r=.91) and have acceptable internal reli-
ability (Cooper and Gomez 2008). It has been shown to have
good test-retest reliability and internal consistency in adoles-
cents (Patton et al. 2019).

Negative Automatic Thoughts Automatic thoughts were mea-
sured using the Children’s Automatic Thoughts Scale
(Schniering and Rapee 2002). The self-report questionnaire
consists of 40 items which are scored on a 5-point Likert scale
from not at all (0) to all the time (4). Four subscales consisting
of 10 items each assess negative automatic thoughts: physical
threat (e.g., “I'm going to have an accident”), social threat
(e.g., “Kids will think I’'m stupid”), personal failure (e.g., “I
can’t do anything right”), and hostility (e.g., “I have the right
to take revenge on people if they deserve it”). Each subscale
score ranges from 0 to 40, with higher scores indicating a
higher number of negative automatic thoughts. Each subscale
has demonstrated good internal reliability in children and ad-
olescents (Hogendoorn et al. 2010).

Externalizing Behaviors Externalizing behaviors were mea-
sured using the ‘externalizing’ scale of the Strengths
and Difficulties Questionnaire (Goodman et al. 2010).
The externalizing subscale consists of 10 items: five
from the ‘behavioral/conduct problems’ subscale (e.g.,
“I get very angry and often lose my temper™) and five
from the ‘hyperactivity’ subscale (e.g., “I am restless, |
find it hard to sit down for long®) of the original, five-
subscale Strengths and Difficulties Questionnaire
(Goodman 1997). Each item is scored on a 3-point
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Likert scale from not true (0) to certainly true (2).
Thus, the total score ranges from 0 to 20, with higher
scores indicating higher levels of externalizing behav-
iors. The externalizing subscale has demonstrated good
convergent and discriminant validity in children and ad-
olescents (Goodman et al. 2010).

Data Analysis

The hypothesized model was tested with path analysis in
AMOS (version 24) using maximum likelihood estimation.
The comparative fit index (CFI) and root mean-square
error of approximation (RMSEA) were used to evaluate
model fit (Bentler 2007). The following rules-of-thumb
were employed to evaluate “good” model fit: CFI1>.95,
RMSEA < 0.06. “Adequate” fit was determined as:
CFI1>.90, RMSEA < .10.

The ¥ test was also conducted (cx = 0.05), although it typ-
ically overestimates poor fit in large samples (Bentler 2007;
Hu and Bentler 1999). Mediation was tested in two ways.
First, the hypothesized model (partial mediation) was com-
pared to an alternative full mediation model in which a direct
effect of RI on externalizing behaviors was omitted, using the
chi-square difference test (Ax2 ; Holmbeck 1997). The Akaike
(1987) Information Criterion (AIC) was also used in model
comparison, where smaller values indicate a model is better-
fitting and more parsimonious. Second, the mediation effect
itself was estimated with PRODCLIN (MacKinnon et al.
2007) using the distribution-of-the-product method, which is
the optimal approach to test mediation (MacKinnon et al.
2002). Lastly, while no moderation effects of sex were antic-
ipated a priori, this was evaluated using invariance testing
within a multi-group model (Holmbeck 1997). Missing data
was addressed with full information maximum likeli-
hood estimation (FIML), an optimal approach for han-
dling missing data (Graham 2009). Multicollinearity was
examined through inspection of predictor covariances,
Variance Information Factor (VIF), and Condition
Index statistics. None exceeded recommended values
(Berry et al. 1985; Chatterjee and Hadi 2015).

The hypothesized model is depicted in Fig. 2. Variables of
interest were modelled as measured variables. Each of the
domains of negative automatic thoughts were specified to
have a direct association with externalizing behaviors. Rash
impulsiveness (RI) was modelled as an exogenous variable
with direct paths to all domains of negative automatic
thoughts and externalizing behavior. Reward drive (RD)
was not expected to significantly predict automatic
thoughts or externalizing behaviors and was modelled
as an exogenous variable that covaried with RI.
Residual covariances between all automatic thoughts do-
mains were specified.

Results

Descriptive statistics and intercorrelations between variables
of interest are presented in Table 1. A small number of partic-
ipants (4%; n = 15) reported no externalizing behaviour on the
Strengths and Difficulties Questionnaire. This was driven pri-
marily by endorsement of Hyperactivity (7% reported no hy-
peractivity; n =28) rather than Conduct Problems (25% re-
ported no Conduct Problems; n = 100).

Hypothesized Model

The hypothesized model of RI, automatic thoughts, and
externalizing behaviors showed a moderately good fit to
the data (see Table 2, Model 1). Model fit was signifi-
cantly reduced by the removal of the direct path from
RI to externalizing behaviors (i.e., full mediation), sz
(1)=213.34, p<0.001. This model was found to pro-
vide a poor fit to the data (see Table 2, Model 2). To
further test the unique association of RI with external-
izing behaviors, an alternative model specifying a direct
effect of RD on externalizing behaviors was also esti-
mated (see Table 2, Model 3). While this alternative
model provided a moderately good fit to the data, the
Ax*> was not statistically significant and the AIC was
higher, which favors the more parsimonious hypothe-
sized model omitting the RD path. Indeed, the pathway
from RD to externalizing behaviors was not statistically
significant (standardized coefficient=0.01, p=.74). In
summary, the partial mediation model specifying direct
and indirect associations between RI and externalizing
behaviors only (Table 2, Model 1) provided the best fit
to the data and was retained.

As shown in Fig. 2, RI was significantly associated with
greater externalizing behaviors (unstandardized coefficient =
0.53, SE=0.03, p<0.001). It was also significantly associat-
ed with greater negative automatic thoughts across all do-
mains (ps < 0.001). However, only thoughts relating to hostil-
ity (unstandardized coefficient=0.11, SE=0.02, p <0.001)
and social threat (unstandardized coefficient=—0.06, SE =
0.02, p=0.007) were uniquely associated with externalizing
behaviors, but in opposing directions: while increased
thoughts related to hostility were associated with higher exter-
nalizing symptoms, greater thoughts related to social threat
were associated with lower symptoms. The model accounted
for 58.5% of the variance in externalizing behaviors.

Only thoughts concerning hostility and social threat were
directly related to both RI and externalizing behaviors.
Hostility intent partially mediated the positive association be-
tween RI and externalizing behaviors (unstandardized medi-
ation effect 95% CI[0.04, 0.11]; standardized coefficient [ab]-
=0.09). The association between RI and externalizing behav-
iors was also partially mediated by thoughts concerning social
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threat (unstandardized mediation effect 95% CI[—-0.06,
—0.01]; standardized coefficient [ab] =—0.04). This pathway
may be protective, with RI associated with less externalizing
behavior due to its association with greater social threat
thoughts. The standardized total effect of RI on external-
izing behavior was .73, comprising a standardized direct
effect of .63 (86.4%) and a standardized indirect effect
(through cognition) of .10 (13.6%).

There was some overlap in item content on the Barratt
Impulsiveness Scale-Brief (RI measure) and the Strengths
and Difficulties Questionnaire Hyperactivity subscale, which
formed part of the externalizing behavior score, e.g., “I do
things without thinking” (Barratt Impulsiveness Scale-Brief)
and “I think before I do things” (Strengths and Difficulties
Questionnaire Hyperactivity subscale). To determine whether
this may have affected the results, the model was reanalyzed
with the overlapping items removed from the externalizing
behaviors scale and then again with only the Strengths and
Difficulties Questionnaire Behavior/Conduct Problems
subscale as the outcome. Findings were consistent with
the model reported, in that, model fit was good and
there were no differences in the statistical significance
of model pathways. Lastly, no sex differences were hy-
pothesized and invariance testing revealed only minor
differences in effect sizes of pathways between RI and
physical and social threat, with stronger RI-physical
threat associations in girls (standardized coefficient-
=.46, compared to .29 in boys, Ax? (1)=7.36, p=
0.007) and stronger RI-social threat associations in boys
(standardized coefficient= .35, compared to .22 in girls,
Ax? (1)=15.67, p<0.001). However, pathways were
statistically significant in both boys and girls.

Fig. 2 Hypothesized model of
negative automatic thoughts
mediating the association
between impulsivity and
externalizing behaviors. Note.
*p<.05; #*p <.01; ***p < .001.

Discussion

This study sought to test a new bioSocial Cognitive Theory
(bSCT) of impulsivity and externalizing behavior adapted
from the addiction literature. It was predicted that one domain
of impulsivity, RI, would be uniquely associated with non-
substance use-related externalizing behaviors and that the as-
sociation would be mediated by negative automatic thoughts.
Findings complement predominant biopsychosocial models
of externalizing problems (e.g., Dodge and Pettit 2003; Frick
and Viding 2009) by providing preliminary evidence of a
specific pathway linking certain impulsivity traits to more
general cognitive processes related to externalizing behavior.
As predicted, in the present study only RI was associated with
higher levels of externalizing behaviors and negative automat-
ic thoughts. This result not only corroborates the previous
findings of Castellanos-Ryan and Conrod (2011) and
Castellanos-Ryan et al. (2014), but also supports the utility
of a two-factor model of trait impulsivity (Dawe et al. 2004).
Taken together with previous studies (e.g., Boog et al. 2014; ;
Castellanos-Ryan and Conrod 2011; Stautz et al. 2017), the
results of the present study provide further evidence for the
conclusion that while both RI and RD are associated with
substance use, only RI is associated with other components
of externalizing behavior (conduct problems and hyperactivi-
ty). Furthermore, the results of the present study suggest that
this relationship is due, in part, to RI’s association with hostile
automatic thoughts in particular.

Rash impulsiveness (RI), but not RD, was positively and
uniquely associated with all domains of negative automatic
thoughts. However, only hostile automatic thoughts were pos-
itively associated with externalizing behaviors. This provides
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=404)

Descriptive statistics and intercorrelations between variables of interest (N

Table 1
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78

17

7. Externalizing Behaviors

maximum score
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Cronbach’s o; Min

"p<.05. " p<0l;a=

Note.

partial support for the prediction of the mediating role of neg-
ative automatic thoughts. Social threat was also associated
with externalizing behaviors but, surprisingly, may act as a
protective factor rather than as a predictor of risk. This may
be because those tending to perceive greater social threat are
more likely to respond by withdrawing, rather than acting out
externally (e.g., Cacioppo and Hawkley 2009; Lessard and
Juvonen 2018).

Our findings indicate that at least some of the individual
variation in the RI-externalizing behaviors relationship is
accounted for by variation in cognitions centered around hos-
tility. That is, RI tends to predict hostile cognitions which, in
turn, tend to predict externalizing behaviors. Therefore, there
is some basis for suggesting that interventions targeting hos-
tile cognitions specifically may reduce externalizing behaviors
in those high in RI. Previous studies have found that cognitive
behavioral therapy-based interventions reduce hostility
(Campo et al. 2008; Chen et al. 2014), as well as externalizing
behaviors (Chen et al. 2014). A recent study by Henwood
et al. (2018) found that a short-term one-to-one cognitive be-
havioral therapy (CBT) and mindfulness program targeting
anger reduced feelings of vengeance (that is, seeking retribu-
tion against others) in young offenders. However, while re-
duced hostility was an incidental outcome of more general
CBT protocols, it does not appear that any hostility-specific
CBT protocol has been developed for adolescents (Chen et al.
2014). There is evidence for the effectiveness of CBT
targeting hostility in adults, but its superiority to more general
CBT programs remains unknown (Del Vecchio and O’Leary
2004; Sloan et al. 2010; Sukhodolsky et al. 2004). Our results
suggest that the development of a short CBT intervention
specifically addressing distorted automatic hostile cognitions
might reduce the prevalence of externalizing behaviors in
those high in RI.

In predicting that greater frequency of automatic thoughts
about physical threat, social threat, and personal failure would
be associated with increased externalizing behaviors, we were
informed by the findings of Thompson et al. (2014) with pre-
adolescent children (8—12 years of age). Their measure of
threat appraisal (which included dimensions similar to the
subscales of the Children’s Automatic Thoughts Scale) was
associated with higher levels of externalizing behaviors. In
light of our findings we consider it more likely that the rela-
tionship found by Thompson et al. (2014) between threat ap-
praisal and externalizing behaviors may have been driven pre-
dominantly by the ‘harm to others’ dimension of their measure
(corresponding to the hostility subscale of Children’s
Automatic Thoughts Scale). This is because, consistent with
Schniering and Rapee (2002), we found that only the hostility
subscale of Children’s Automatic Thoughts Scale was unique-
ly associated with greater externalizing behaviors and, further,
the high levels of intercorrelation between Children’s
Automatic Thoughts Scale subscales makes misattribution
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likely if analyses do not effectively control for shared variance
among subdomains of automatic thoughts. In summary, while
many classes of negative automatic thoughts may show zero-
order correlations with externalizing behaviours, only hostile
automatic thoughts may be uniquely related to them, as was
the case in the current study.

Despite our finding that automatic cognitions reflecting
hostility partially mediated the RI-externalizing behaviors as-
sociation, the direct association between RI and externalizing
behaviors remained both large and significant even after con-
trolling for cognition. Clearly, there are other mechanisms
accounting for the relationship between RI and externalizing
behaviors. Our results provide some support for the notion
that cognition is one mechanism, even if not exclusively neg-
ative automatic thoughts. Other domains of explicit cognition
may be relevant, and the pathways studied here exist within a
larger, complex, biopsychosocial system (Dodge and Pettit
2003; Frick and Viding 2009).

Self-efficacy to resist acting on hostile automatic
thoughts may be an additional cognitive mediator of
the association between impulsivity and externalizing
behavior. In a series of studies, Gullo and colleagues
have found that drug refusal self-efficacy mediates most
of the association between RI and substance use (Gullo
et al. 2010; Gullo et al. 2014; Leamy et al. 2016;
Papinczak et al. 2018; Papinczak et al. 2019; Patton
et al. 2018). It is possible that one’s confidence in their
ability to resist an impulse to use alcohol/drugs is not
too dissimilar in function to the confidence to resist
acting on hostile automatic thoughts (i.e., self-efficacy).
While not assessed in the current study, this form of
self-efficacy might mediate the relationship between RI
and externalizing behaviors in a similar way to the RI-
substance use relationship. Indeed, Di Giunta et al.
(2017) found that greater self-efficacy beliefs about an-
ger regulation were associated with fewer concurrent
externalizing symptoms in pre-adolescents. While this
study did not measure trait impulsivity, and could there-
fore not test mediation, it does suggest that self-efficacy
cognitions may play a significant role in the translation

of hostile automatic thoughts to externalizing behaviors.
This is worth exploring in future studies.

Alternatively, reappraisal of hostile automatic thoughts
may also be an important mediating mechanism in the rela-
tionship between RI and externalizing behaviors. This would
be consistent with meta-analytic findings that efficacious psy-
chosocial treatments, many of which include cognitive reap-
praisal training, do reduce cognitive distortions (Helmond
et al. 2015). Mauss et al. (2007) also found that individuals
who regularly employ cognitive reframing are better able to
regulate anger. It may be that reappraisal of, or reflection on,
hostile automatic thoughts may distinguish those high in RI
who do not engage in externalizing behaviors from those who
do. The role of implicit and neurocognition would also be
worth further investigation, such as response inhibition (e.g.,
Castellanos-Ryan et al. 2011) and working memory (Gunn
and Finn 2015).

A limitation of the current study is the cross-sectional de-
sign, limiting conclusions about the direction of the associa-
tions between RI, externalizing behaviors, and hostile auto-
matic thoughts. A longitudinal study would clarify the direc-
tion of the associations identified in the present study. It is
likely that increases in externalizing behavior, and negative
social responses to this, can produce further increases in hos-
tile automatic thoughts (e.g., “Most people are against me”;
Crick and Dodge 1994). However, it is perhaps less likely that
changes in hostile thoughts affect personality traits like reward
drive and rash impulsiveness. Further research into the
existence and nature of reciprocal relationships across time
is warranted. The nature of these associations may also be
affected by the use of different coping strategies. How one
copes with negative automatic thoughts may moderate the
relationship between negative automatic thoughts and
externalizing behaviors. That is, more frequent negative
automatic thoughts may not translate to externalizing
behaviors if one has an effective strategy for coping with
those thoughts. However, the findings of Thompson et al.
(2014) suggest that cognitive appraisals, rather than coping
strategy, are more predictive of externalizing behaviors. It
should also be noted that, being a non-clinical sample,

Table 2 Fit indices for the
structural models tested

(N=404)

Model X (df) CFI RMSEA AIC AXA(df
1. Hypothesized Model 16.177°(5) 99 .07 76.17
2. Alternative Full Mediation Model 229517 (6) .86 30 287.51
3. Hypothesized Model with Reward 160574 .99 .09 78.05

Drive also predicting externalizing behaviors N
Difference between Model 1 and 2 213.34™ (1)
Difference between Model 1 and 3 0.12 (1)

CFI comparative fit index; RMSEA root mean-square error of approximation; A/C Akaike Information Criterion

"p<.05. " p<.01.7" p<.001
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frequency of hostile automatic thoughts and severity of exter-
nalizing behavior were relatively low, which may impact the
generalizability of findings. The nature of the reported
associations may differ in samples reporting more be-
haviour problems. The present study was interested in
the association between impulsivity and specific do-
mains of negative automatic thoughts to inform targeted
intervention. Future research could explore differential
associations between impulsivity traits and a higher-
order negative automatic thoughts dimension (reflecting
shared variance).

In conclusion, this study provides preliminary support for
the application of a bioSocial Cognitive Theory (bSCT) of
substance use to other externalizing behaviors. As predicted,
RIwas uniquely associated with externalizing behaviors and a
range of negative automatic thoughts. Results highlight a po-
tentially important role for hostile automatic thoughts as a
mechanism of risk for externalizing behavior, although much
of the latter’s association with impulsivity was unrelated to
automatic thoughts. This study improves our understanding
of the risk conveyed by biologically-based impulsivity traits
and may provide a starting point for the development of new
targeted interventions.
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