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ABSTRACT 

 

 Clinically significant anxiety and impulsivity are both highly prevalent and impair 

functioning in multiple domains. Historically, trait impulsivity has been considered the opposite 

of anxious avoidance, despite co-occurring presentations of anxiety and impulsivity across 

internalizing and externalizing disorder spectrums. Due to broad conceptualizations of impulsive 

behavior, it remains unclear whether anxiety could be positively associated with global 

impulsivity or specific facets of impulsivity. Negative urgency, or rash behavior that specifically 

occurs during negative emotional states, may provide common ground to examine the overlap 

between high anxiety and high impulsivity. Prior literature suggests that negative urgency is 

related to patterns of behavioral (e.g. experiential avoidance) and neural processes often 

associated with both anxiety and global impulsivity. This dissertation explored the role of 

negative urgency within relationships between anxiety, global impulsivity, experiential 

avoidance, and prefrontal cortex (PFC) activation.  

In our first study, we examined self-report data collected from adult participants (n = 

589) to test the indirect effect of anxiety on experiential avoidance through both negative 

urgency and global impulsivity. Contrary to our hypotheses, we found that there was no 

significant indirect effect of anxiety on experiential avoidance through negative urgency alone. 

However, follow-up analyses including data-driven factors of impulsivity revealed significant 

positive indirect effects of anxiety on experiential avoidance through emotion-based impulsivity 
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(i.e., negative and positive urgency) and hyperactivity. There was also a significant negative 

indirect effect of anxiety on experiential avoidance through a non-planning impulsivity factor. 

This study helps to inform future studies interrogating links between anxious avoidance and 

specific dimensions of impulsivity. 

In our second study, we examined shared and distinct patterns of activation in the PFC 

associated with inhibitory control during emotional interference and motor inhibition tasks. Pre-

adolescents (ages 9-10; n = 2264) from the Adolescent Brain Cognitive Development (ABCD) 

Study completed the Emotional N-Back (EN-Back) Task as a probe of emotional interference 

and the Stop Signal Task (SST) as a probe of motor inhibition during brain scanning. A 

conjunction analysis revealed shared activation across tasks in the inferior frontal gyrus (IFG); 

activation specific to the EN-Back task in the middle frontal gyrus (MFG); and activation 

specific to the SST in the dorsal anterior cingulate cortex (dACC) and dorsolateral PFC (dlPFC). 

These findings support distinctions in PFC involvement in emotional and non-emotional 

inhibitory control and suggest neural targets for future analyses using the ABCD dataset. 

In our third study, we examined links between task-specific brain function identified in 

Study 2 and measures of anxiety and impulsivity. We aimed to explore the role of negative 

urgency in relationships between anxiety, global impulsivity, and PFC function. We found a 

positive relationship between anxiety and global impulsivity and a significant direct effect of 

anxiety on MFG activation during emotional interference. We found no significant indirect 

effects between anxiety, impulsivity, negative urgency, and PFC function. Considerations 

surrounding data characteristics and future analyses examining relationships between clinical 

symptoms and PFC function in developmental samples are discussed. 
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These findings highlight the importance of investigating links between anxiety and 

dimensions of impulsivity and provide support for further research interrogating nuances in 

behavioral and mechanistic relationships between these constructs. This research has important 

implications for the reclassification of diagnostic categories that may inform prevention and 

treatment efforts. 
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CHAPTER I 

Background and Introduction to Three-Paper Project 

Anxiety disorders are highly prevalent, with global estimates at approximately 7.3% in 

adults (Stein et al., 2017). They impair functioning in multiple domains (Kessler et al., 2005). 

Avoidance is a hallmark of anxiety and serves to reduce internal distress, but in turn, recursively 

perpetuates anxiety symptoms and further impairs social, occupational, and educational 

functioning (Klumpp et al., 2013). Anxiety disorders often arise in early adolescence and have 

been linked to developmental brain differences in threat reactivity (e.g. amygdala; (Swartz et al., 

2014) and inhibitory control (e.g. Prefrontal Cortex; PFC; (Clauss et al., 2016) regions. Evidence 

based treatments for anxiety disorders (e.g. exposure therapy) specifically target avoidance 

behavior (Millner et al., 2017) and appear to strengthen PFC function underlying inhibitory 

control of threat reactivity in the amygdala (Young et al., 2017) .  

Trait impulsivity, in contrast, is broadly marked by lack of inhibitory control and 

increased approach-based motivational processes (Beauchaine et al., 2017) and is emblematic of 

externalizing disorders (e.g. Attention Deficit Hyperactivity Disorder [ADHD], and substance 

use disorders [SUD]; (Hershberger et al., 2017; Um et al., 2019a). Mechanistic 

conceptualizations of impulsivity often center on the Behavioral Approach System (BAS; 

(Depue & Collins, 1999). Similar to findings in anxiety, impulsivity also involves deficits in top-
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down PFC control, but in the case of impulsivity, there are deficits in PFC control over ventral 

striatal dopamine release associated with reward-driven impulsivity (Hobkirk et al., 2019).   

Importantly, there are strong comorbidities between anxiety and externalizing disorders 

with approximately 25% of individuals with ADHD and up to 21% of individuals with substance 

use disorders also meeting criteria for an anxiety disorder (Grant et al., 2004; Pasche, 2012; 

Schatz & Rostain, 2006a). The mechanistic parallel (with possible deficits in top-down inhibitory 

control in both anxious and impulsive disorders), coupled with high comorbidity rates, calls into 

question the traditional perspective that often places impulsive approach and anxious avoidance 

at the opposite ends of a single continuum (Barratt, 1965; Moustafa et al., 2017). The behavioral 

dyscontrol of impulsivity, like anxious avoidance, is also associated with imbalance between 

PFC and amygdala as well as striatum (He et al., 2019; Nikolova et al., 2016). Perhaps then, 

these two constructs of impulsive approach and anxious avoidance do not solely function in 

opposition. 

Clinically, we sometimes see anxiety and impulsivity appearing simultaneously, 

manifesting, for example, in impulsive and even dangerous behaviors undertaken to escape a 

fear-inducing situation (e.g., an individual with a driving phobia speeding to minimize time on 

the highway). In a parallel fashion, impulsive reward-driven behavior (like substance use), can 

also be undertaken to escape the internal distress generated by fear and anxiety (e.g. an 

individual with social anxiety binge drinking to cope with anxiety about socializing at a party), 

and the escape behavior can increase risks in attempts to minimize short-term internal distress 

(Borges et al., 2017). An underlying drive to escape acutely discomforting internal states plays a 

role in both of these examples and has been labeled “experiential avoidance” (Hayes et al., 

2004). In both cases, impulsive, risky behavior is connected to anxious-avoidant drive. In fact, 
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experiential avoidance has been linked to both anxiety and externalizing disorders, in terms of 

development and maintenance (Berghoff et al., 2012; Hayes et al., 1996). It is possible, then, that 

anxiety and impulsivity may in fact be distinct dimensions on separate continuums that could 

have interacting presentations.  

Because of the classical association of anxiety with internalizing disorders and 

impulsivity with externalizing disorders, they have mostly been studied in isolation from each 

other, using separate metrics that are not sensitive to their potential intersections. Current 

measures and conceptualizations of anxiety are not sensitive to impulsive components that might 

shape particular behavioral symptom presentations in anxiety disorders. Reciprocally, classic 

measures and conceptualizations of global impulsivity often fail to account for internalizing 

symptoms and anxious distress that may be present in impulsive presentations. Negative urgency 

is a dimension of impulsivity that captures the role of negative emotion in impulsive behavior 

and has been shown to be related to both internalizing and externalizing spectrum disorders 

(Smith & Guller, 2014). Similarly, experiential avoidance captures the urge to escape distressing 

internal states. These parallels suggest that negative urgency is a related construct that may 

capture an aspect of the behavioral consequences of experiential avoidance. We propose that 

experiential avoidance and negative urgency can serve as useful conduits to interrogate 

behavioral, mechanistic, and personality-based dimensions at the intersection of anxiety and 

impulsivity, allowing us to study them together so we can better understand their previously 

neglected intersections.    

 Negative urgency has strong correlations with anxiety disorders and associated 

avoidance behaviors (Keough et al., 2018; Malivoire et al., 2019a; Pawluk & Koerner, 2016a); 

but the concept emerged from work on traits like impulsivity, underlying substance use disorders 
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(Cyders & Smith, 2008a). Given these origins, we posit that negative urgency may be uniquely 

positioned to 1) better profile clinical presentations at the intersection of anxious and impulsive 

behavior and 2) capture a characteristic intolerance of distress associated with impulsive anxiety 

and experiential avoidance. In this chapter, we first summarize the movement towards 

empirically supported reclassifications of diagnoses within transdiagnostic frameworks and 

explore possible reconfigurations of anxiety and impulsivity within these models. We then 

outline origins and previous applications of negative urgency within externalizing disorders and 

summarize existing literature on the relationship between negative urgency and anxiety. In 

considering potential similarities in the behavioral expressions of negative urgency and 

experiential avoidance in managing anxiety, we also present a theoretical profile of impulsive 

anxiety marked by intolerance of distress. With this presentation in mind, we identify specific 

aims for empirical testing of relationships between negative urgency, anxiety, and experiential 

avoidance, as well as diagnostic and clinical implications.  

Transdiagnostic Approaches to Anxiety and Impulsivity 

Behavioral symptom-based distinctions between anxiety and externalizing disorders 

within the DSM model have had some utility in efficient classification of psychological 

symptoms. However, these distinctions have resulted in separations in treatments and research 

that may not target multifaceted presentations of these conditions (Dalgleish et al., 2020). As 

such, researchers have developed transdiagnostic frameworks to reconcile mechanistic 

similarities and issues of comorbidity across categorical diagnostic classifications and 

heterogeneity within individual disorder categories. Forgoing the boundaries of categorical 

diagnosis allows researchers more flexibility to investigate areas of previously unexplained 

comorbidity.  
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Transdiagnostic approaches allow for a more nuanced examination of where anxiety and 

impulsivity overlap and diverge. The Research Domain Criteria (RDoC; Cuthbert & Kozak, 

2013; Insel et al., 2010) aims to use a growing understanding of the brain to help us discover 

neurally instantiated dimensions of psychosocial functioning. Impulsivity has been implicated in 

many RDoC domains, including Negative Valence Systems (e.g. anxiety) for its role in fear 

learning, impulsive reactions to negative valence, and hyperarousal in trauma (Brooks et al., 

2017). Impulsivity has also been separately integrated within the Cognitive Systems Domain 

(e.g., cognitive control) due to the involvement of dopaminergic PFC pathways associated with 

impulsivity in motor inhibition tasks. 

The Hierarchical Taxonomy of Psychopathology (HiTOP; Kotov et al., 2017), takes a 

dimensional, bottom-up approach to classifying psychopathology with six levels ranging from 

symptom-level indicators of vulnerability to a universal general vulnerability to 

psychopathology. Anxiety-based disorders are seen in the Internalizing Spectra, which accounts 

for ruminative negative affectivity. Impulsivity is reflected in the Disinhibited Externalizing 

Spectra, but is associated with syndromes seen outside of the Externalizing dimension, such as 

the Eating Pathology Subfactor (i.e. purging behavior; Fischer et al., 2008) and Distress 

Subfactor (Borderline personality traits; Sebastian et al., 2013) within the Internalizing Spectra. 

Given broad representation of impulsivity crossing domains in RDoC and overarching Super 

Spectra in HiTOP, researchers have investigated it as a functional interpretation of the general 

underlying vulnerability for psychopathology, or p factor (Carver et al., 2017; Johnson et al., 

2013).  

Outlining these possible reclassifications of impulsivity through transdiagnostic 

frameworks has two effects. First, it illustrates how transdiagnostic approaches allow for greater 
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flexibility in reconceptualizing the ways these constructs may interact, reflecting varied and 

nuanced clinical presentations. Second, in demonstrating how impulsivity may fit into multiple 

domains within a transdiagnostic framework (e.g. negative valence system, cognitive systems in 

RDoC), we reveal the breadth of processes encompassed by this construct.  

A lack of consistency in definitions of impulsivity has undermined efforts to establish 

consistent relationships between impulsivity and anxiety. Empirical pursuits to examine this 

relationship have used common probes for particular dimensions of impulsivity such as motor 

inhibition, emotional reactivity, or reward salience (Dalley et al., 2011). However, these 

particular dimensions are often conflated with the broader construct of impulsivity, and thus, it 

has remained unclear which specific facets of impulsivity are positively associated with anxiety. 

In light of this longstanding issue, specific dimensions of impulsivity have been clarified. 

Negative urgency is one dimension of impulsivity that has been associated with both 

internalizing and externalizing disorders that captures impulsive behavior specifically enabled by 

heightened negative emotion. Negative urgency provides a narrow and more specific conduit to 

explore the intersection of anxiety and impulsivity. A more precise understanding of the 

dimensions of impulsivity that may drive relationships with anxiety will then allow for 

reconceptualization of these constructs within emerging transdiagnostic models.  

Negative Urgency  

The dimensional (Negative) Urgency, Premeditation, Perseverance, Sensation Seeking, 

and Positive Urgency (UPPS-P) Model (Whiteside & Lynam, 2001) was developed to better 

distinguish facets of impulsivity associated with psychopathology and standardize the construct 

across the field (Cyders & Smith, 2008a). Trait negative urgency is characterized within the 

Five-Factor Model of Personality (Costa & McCrae, 1990) by high neuroticism, low 
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conscientiousness, and low agreeableness. Although high neuroticism is a key facet of both 

negative urgency and mood and anxiety disorders, negative urgency has previously been 

distinguished from these internalizing presentations due to differences in factors of 

consciousness and agreeableness (Smith & Guller, 2014). Despite these potential differences 

across dimensions of personality, negative urgency is the dimension of impulsivity within the 

UPPS-P model that has been explored most thoroughly in the context of anxiety. 

Little research has focused on relationships between anxiety and non-emotional 

dimensions of impulsivity (e.g. lack of premeditation, lack of perseverance). Positive urgency, or 

rash action in positive emotional states, has predominantly been associated with bipolar disorder 

(Muhtadie et al., 2014) and reward-driven psychopathology (e.g. pathological gambling, SUD; 

(Cyders & Smith, 2008b; Smith & Cyders, 2016a). Negative urgency is also strongly implicated 

in SUD and other externalizing disorders (e.g. Antisocial Personality Disorder), and measured in 

early adolescence, it is predictive of substance use behaviors (e.g. smoking, alcohol use) later in 

life (Smith & Cyders, 2016a). Negative urgency has also been linked to bulimia, which is highly 

comorbid with internalizing disorders such as anxiety (Fischer et al., 2008; Kaye et al., 2004). 

These relationships between trait negative urgency and both anxiety and comorbid disorders 

suggest that negative urgency is well positioned to serve as a conduit to explore impulsive 

anxiety.  

Specific to anxiety related experiences, negative urgency can capture rash action driven 

by an extreme negative emotional state (anxious distress), potentially in spite of long-term 

consequences. Rash behaviors in a negative state may serve the perceived need to quickly escape 

an anxiety provoking situation (e.g. someone with a driving phobia speeding to exit a busy 

highway rather than driving with excess caution to avoid a crash) or directly run counter to an 
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intention to resolve anxiety by escalating negative situations (e.g. item 50 of the UPPS-P: “In the 

heat of an argument, I will often say things that I later regret”; Whiteside & Lynam, 2001). These 

varying presentations of negative urgency share a central theme of maladaptive responses in 

moments of distress, and these behavioral presentations may reflect underlying neural 

mechanisms associated with deficits in inhibitory control. 

Patterns of neural function associated with negative urgency parallel those reported in the 

context of both anxiety and impulsivity, with deficits in top-down (i.e. PFC) regulation of 

inhibitory control. Neural activation associated with negative urgency has predominantly been 

examined in the context of SUD (Cyders et al., 2015a; Um et al., 2019b); therefore, research has 

centered on relationships between negative urgency and activation in regions implicated in 

reward salience and emotional reactivity. Specifically, reduced activation in PFC regions 

associated with emotion modulation and cognitive control (e.g. orbitofrontal cortex, OFC; 

anterior cingulate cortex; ACC; (Smith & Cyders, 2016a) and increased activation in emotion 

processing regions (e.g. amygdala and striatum) have been associated with negative urgency.  

These previous findings on negative urgency closely mirror the dual process model of neural 

activation associated with heightened emotional reactivity in anxious individuals. However, as a 

dimension of impulsivity, negative urgency may also be associated with broader deficits in 

inhibitory control not specific to emotional processes. Negative urgency has in fact been 

associated with reduced activation in regions associated with non-emotional inhibitory control 

(e.g. inferior frontal gyrus; IFG; Wilbertz et al., 2014). Both behavioral outcomes and patterns of 

neural activation associated with negative urgency- predominantly in the context of SUD- appear 

to reflect similarities with both anxiety and broader impulsivity. These similarities suggest that 

negative urgency may be well-positioned to capture nuances of impulsive profiles of anxiety.   
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Anxiety and Negative Urgency  

 Thus far, research has explored the relationship between negative urgency and anxiety in 

individuals with and without substance use. In the context of substance use, this relationship may 

reflect a characteristic lack of distress tolerance. Thus far, three studies have demonstrated that 

the relationship between anxiety sensitivity (i.e. fear of sensations and behaviors associated with 

anxiety; (Guillot et al., 2014) and substance use (e.g. tobacco, alcohol, cannabis) was mediated 

by negative urgency (Guillot et al., 2014; Kauffman et al., 2018; Keough et al., 2018), although 

one study examining this relationship did not find relationships between anxiety sensitivity or 

negative urgency and cannabis use (Sofis et al., 2020). It is possible then, that trait negative 

urgency may reflect, or be a consequence of, an acute intolerance of distress that could manifest 

through maladaptive coping behaviors (e.g., substance use).   

The relationship between negative urgency and anxiety without the presence of SUD has 

focused on cognitive factors such as intolerance of uncertainty (Malivoire et al., 2019b; Pawluk 

& Koerner, 2016b), depressive symptoms (Altan-Atalay & Zeytun, 2020; King et al., 2021), and 

future oriented thinking (Altan-Atalay et al., 2020). Four such studies have reported a positive 

relationship between anxiety and negative urgency. One study examining relationships between 

negative urgency and internalizing symptoms showed no relationship between anxiety and 

negative urgency, but did demonstrate a positive relationship between negative urgency and 

depressive symptoms (Altan-Atalay & Zeytun, 2020). Through trait negative urgency, we may 

characterize impulsive profiles of anxiety by reactivity to distress and the use of often 

maladaptive short-term coping strategies. A potential avenue for continuing research may be 

probing the relationship between negative urgency and anxiety-based experiential avoidance.  

Experiential Avoidance 
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Experiential avoidance centers on acute internal distress (physiological and 

psychological) rather than fears of situational, behavioral consequences and contingencies 

imposed by the outside world (Hayes et al., 2004). Experiential avoidance is associated with 

anxiety and stress disorders such as Generalized Anxiety Disorder (Mellick et al., 2019; Venta et 

al., 2012), Panic Disorder (White et al., 2006), and PTSD (Filipas & Ullman, 2006). Like 

negative urgency, experiential avoidance is also associated with SUD (Brem et al., 2017a; 

Cavicchioli et al., 2020; Luoma et al., 2020) echoing the characteristic of discomfort with 

distress captured by the relationship between negative urgency and the related but distinct 

construct of anxiety sensitivity (Kämpfe et al., 2012).  

The link between experiential avoidance and negative urgency has not yet been explicitly 

studied; however, they are associated with similar disorders (e.g. anxiety, SUD). Furthermore, 

trait negative urgency has been associated with the use of short term coping mechanisms to 

alleviate distress associated with anxiety as opposed to long term, “slow-acting” strategies (e.g. 

emotion regulation (King et al., 2018a), supporting the possibility that negative urgency and 

experiential avoidance are related. For example, experiential avoidance and negative urgency 

have both been linked to self-harm without suicidal intention (e.g. non-suicidal self-injury; 

NSSI), a short term behavioral coping strategy that serves to divert psychological distress rather 

than resolve it in the long term (Nielsen et al., 2017; You et al., 2016).  

If experiential avoidance is associated with distress caused by physiological and 

psychological facets of anxiety, and trait negative urgency is an inability to tolerate that distress 

which triggers impulsive subsequent action to escape the distress, then high levels of both may 

reinforce a feedback loop of short-term rash action taken to avoid negative emotional states. 
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Empirically examining the relationship between experiential avoidance and negative urgency 

will provide additional nuance in understanding profiles of anxiety. 

Transdiagnostic and Clinical Implications 

In outlining existing evidence for relationships between anxiety and impulsivity and their 

more nuanced subcomponents of experiential avoidance and negative urgency, we begin to 

uncover a potential theoretical profile of impulsive anxiety marked by high emotional distress, 

low distress tolerance, and reinforcement of short-term maladaptive coping strategies. This 

behavioral depiction of impulsive anxiety is likely supported by mechanistic similarities in 

failure of top-down PFC control over emotion processing centers (e.g. amygdala, striatum), as 

well as impaired motor inhibition, both of which have been associated with negative urgency. 

Greater specificity in defining dimensions of impulsivity provides an opportunity to clarify the 

role that impulsive action plays in anxiety, and negative urgency may be a construct well-

positioned to add nuance to this relationship. A critical next step in exploring this possibility is to 

empirically test our hypothesized theoretical model of the constellation of relationships between 

anxiety, negative urgency, experiential avoidance, and non-emotional dimensions of impulsivity. 

Probing behavioral, symptom-driven relationships between these constructs, and patterns of 

underlying neural function, may allow for refinement in positioning anxiety and impulsivity 

within transdiagnostic frameworks.  

The flexibility of transdiagnostic frameworks has provided researchers an outlet to 

consider impulsivity, and more specifically, negative urgency, not as a secondary piece of an 

individual’s experience with anxiety related disorders, but as a driving and maintaining factor. 

Theoretically, the biologically based vulnerability to high emotional reactivity in tandem with a 

propensity to approach alleviatory action, seen in the foundational levels of the RDoC 
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conceptualization, interacts with biopsychosocial factors (e.g. family history of psychological 

conditions, environmental stressors) to shape expressions of anxiety related psychopathology 

(Cuthbert & Kozak, 2013; Insel et al., 2010). For some, as anxiety related psychopathology 

emerges, rash approach to risky action to avoid negative emotion results in quick alleviation of 

the negative emotion, affirming negative urgency as driving behaviors that serve to avoid short-

term distress. Thus, as an individual continues to experience negative urgency, experiential 

avoidance and anxiety related psychopathology are maintained. Further investigation of negative 

urgency as a driving and maintaining mechanism of anxiety will provide clinicians and 

researchers with a more nuanced understanding of the different presentations of anxiety. The 

results of this work could lead to improved understanding of the most effective treatment 

approaches based on the nuanced relationships between anxiety and impulsivity.  

Specific Aims 

This dissertation examined how negative urgency, experiential avoidance, and neural 

function relate to both anxiety and impulsivity, and identified neural targets for future research to 

identify shared and distinct inhibitory control circuits central to anxious and impulsive processes. 

By better understanding the relationship between anxiety and impulsivity through negative 

urgency, we may also begin to examine relationships between impulsivity and anxiety-based 

avoidance, which could shape future behavioral treatments for anxiety. The following chapters 

focus on empirical studies to investigate these links as follows: 

Chapter 2: We used self-report data collected from adult participants via Amazon 

Mechanical Turk (MTurk) to examine the indirect effect of anxiety on experiential avoidance 

through negative urgency and global impulsivity.  
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Chapter 3: We examined neuroimaging data during the Emotional N-Back (EN-Back) 

Task and Stop Signal Task (SST) from the well-established Adolescent Brain Cognitive 

Development (ABCD) Study to examine patterns of shared and distinct prefrontal cortex (PFC) 

activation during tasks associated with emotional and non-emotional forms of inhibitory control 

(emotional interference and motor inhibition respectively).  

Chapter 4: Finally, we examined relationships between the unique patterns of PFC 

activation specific to emotional interference and motor inhibition identified in the analyses for 

Chapter 3 and self-reported measures of anxiety and impulsivity. 
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CHAPTER II 

Relationships between Anxiety, Impulsivity, Experiential Avoidance, and Negative Urgency 

Anxiety and impulsivity frequently co-occur and may present together in varied forms, 

yielding different targets for behavioral intervention. Trait measures have been developed to 

parse out specific dimensions of impulsivity based on emotional and personality factors; these 

dimensions may be differentially related to anxiety, providing nuance in profiles of co-occurring 

anxiety and impulsivity. On the surface, individuals may exhibit similar reactionary avoidance; 

however, these behaviors may serve different underlying anxious and impulsive motivations, 

which could benefit from different treatment approaches. For example, experiential avoidance, or 

efforts to alleviate emotional and physiological distress, may follow maladaptive reactionary 

responses to emotion (i.e., urgency) or lack of follow through on meaningful tasks (i.e., lack of 

perseverance). The aim of this chapter is to model relationships between anxiety and dimensions 

of impulsivity and examine relationships between their interactions and the outcome of 

experiential avoidance.  

Although multiple dimensions of impulsivity have been linked to psychopathology, 

negative urgency is a dimension of particular interest because of its distinct relevance to anxiety 

and experiential avoidance. Due to its relevance to internalizing symptom profiles, emotion-

based dimensions of impulsivity have been of major interest in clinical research. Urgency, as 

operationalized through the UPPS framework of impulsivity, captured impulsive behavior linked 

to increased emotional arousal, regardless of valence (Whiteside & Lynam, 2001). Positive 
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urgency was distinguished as a dissociable facet of impulsivity associated with positive rather 

than negative emotions due to differences in relationships with psychopathology, namely risky 

gambling, and bipolar disorder (Billieux et al., 2010; Carver & Johnson, 2018). Negative 

urgency, by contrast, has been more strongly associated with anxiety and has been shown to 

mediate the relationship between anxiety sensitivity and substance use (Guillot et al., 2014; 

Kauffman et al., 2018; Keough et al., 2018). Thus, negative urgency may be the dimension of 

impulsivity best positioned to examine a profile of anxiety and impulsivity marked by distress 

intolerance and avoidance.  

Similarly, experiential avoidance is well positioned to capture the internal distress 

intolerance that may be central to profiles of anxiety and impulsivity driven by avoidance. 

Experiential avoidance is rooted in literature surrounding Acceptance and Commitment Therapy 

(ACT) and has been linked to several anxiety disorders (Filipas & Ullman, 2006; Mellick et al., 

2019; Venta et al., 2012; White et al., 2006). Other forms of avoidance may reflect premeditated 

efforts to avoid situationally specific consequences, characteristic of overregulated presentations 

of anxiety (e.g., avoid driving on the highway for fear of an accident). By contrast, experiential 

avoidance manifests as short-term reactionary efforts to escape emotional distress, more 

consistent with impulsive presentations of anxiety (e.g., speeding to the nearest exit to leave the 

highway and alleviate anxious distress more quickly). Associations with impulsivity are 

evidenced by relationships between experiential avoidance and behaviors associated with 

externalizing disorders. In addition to substance use, prior literature has linked experiential 

avoidance to risky sexual behaviors (Brem et al., 2017b), eating pathology (e.g, binge eating; 

Della Longa & De Young, 2018), and non-suicidal self-injury (NSSI; Allen & Hooley, 2019). 

Furthermore, these relationships parallel those documented between similar short term, reflexive 
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coping behaviors (e.g., distraction, avoidance, suppression) and negative urgency (King et al., 

2018b). To our knowledge, only one study has examined experiential avoidance and negative 

urgency together, and reported a positive correlation between experiential avoidance and 

negative urgency in a sample of individuals with disordered eating (Rodrigues et al., 2022). 

Within the context of anxious pathology, experiential avoidance itself, rather than associated 

coping behaviors, serves as a target for treatment.  

Behavioral disinhibition and emotionally driven negative urgency are intuitively 

associated with anxiety. However, non-emotional dimensions of impulsivity such as motor 

inhibition have also been associated with anxiety such that greater anxiety is associated with 

more errors on inhibition tasks (Grillon et al., 2017; Iijima et al., 2018). Furthermore, 

hyperactivity (a hallmark of ADHD, a classically impulsive disorder) is commonly associated 

with greater anxiety (Prevatt et al., 2015; Schatz & Rostain, 2006b). An agnostic exploration of 

relationships between these constructs (i.e., including additional dimensions of impulsivity) may 

ultimately provide evidence that, regardless of emotional state, impulsive dimensions contribute 

to anxious avoidance.  

Specific Aims 

We aimed to model the indirect effects of trait anxiety on experiential avoidance through 

impulsivity. In particular, we aimed to distinguish the unique effects of negative urgency on this 

relationship from additional dimensions of impulsivity. Positive correlations between anxiety 

and the outcome of experiential avoidance have been well established and we expected our 

results to mirror previous findings. Research has also demonstrated strong comorbidities between 

anxiety and multiple dimensions of impulsivity. Therefore, we anticipated that both mediators of 

negative urgency and global impulsivity would be positively related to anxiety based on previous 
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research. Given parallels in findings between negative urgency and experiential avoidance, we 

also anticipated that these constructs would be positively correlated in our model. As a facet of 

impulsivity relevant to negative emotion, we hypothesized that anxiety would have a stronger 

indirect effect on experiential avoidance through negative urgency than global impulsivity. 

Findings from this research will inform future studies examining impulsive presentations 

of anxiety. If trait negative urgency explains significant variance in the relationship between 

anxiety and experiential avoidance, further empirical studies can examine neural and behavioral 

facets of impulsive presentations of anxiety through negative urgency.  

Method 

Participants 

Due to the constraints of data collection during the COVID-19 pandemic, the use of a 

well-known internet-based crowdsourcing platform, Amazon MTurk, allowed for access to a 

large, nationwide sample. Inclusion criteria for the study included adults between the ages of 18-

55 based in the United States (Mage= 32.05, SDage= 7.19; 79.78% White; 59.34% Male; 15.45% 

Sexual Minority; 43.11% < $50,000 Income; see Table II.1 for full demographic information).  

Table II.1  

Demographic Characteristics of the Sample (n = 589; Mage = 

32.05, SDage = 7.19) 

 n % 

Race/Ethnicity   

White/ Caucasian 470 79.78% 

Black/ African American 41 7.04% 

American Indian/ Alaskan Native 4 0.72% 

Asian 45 7.58% 

Native Hawaiian/ Pacific Islander 1 0.18% 

Latinx 26 4.33% 

Multiple/Other 2 0.36% 

Sex   

Assigned Male at Birth 350 59.34% 

Assigned Female at Birth 239 40.66% 



 

18 

 

 

 

 

 

 

 

 

Participants were paid consistent with United States federal minimum wage directly 

through the MTurk system. Informed consent was obtained prior to data collection and the study 

received an exempt status by the Institutional Review Board at the University of Michigan.  

Rationale for the Present Sample 

Data were collected from three cohorts (May 2020, June 2021, and October 2021) of 

adults. Although anxiety and impulsivity are often explored for their clinical significance, we 

proposed that both constructs are present on separate continuums across clinical and subclinical 

levels. Given intentions to establish proof of concept for relationships between anxiety, 

experiential avoidance, and negative urgency, it was important to first capture these relationships 

across the full spectrum of scores in an adult sample. Thus, participants were not specifically 

selected based on these dimensions.   

MTurk Data Quality. Data collection via platforms such as MTurk has become more 

commonplace due to benefits of more rapid and widespread sampling and greater control over 

research design than use of secondary datasets. However, limitations of MTurk samples have 

Gender   

Cisgender Male/Man 343 58.22% 

Cisgender Female/Woman 235 39.90% 

All Gender Minorities 11 1.88% 

Sexual Orientation   

Heterosexual 498 84.55% 

All Sexual Minorities 91 15.45% 

Income   

≤ $10,000 16 2.73% 

$10,000-$29,999 100 17.04% 

$30,000-$49,999 137 23.34% 

$50,000-$69,999 122 20.78% 

$70,000-$89,999 44 7.50% 

$90,000-$149,999 51 8.69% 

≥ $150000 23 3.92% 
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been well documented (Walters et al., 2018). Therefore, several measures were taken to ensure 

data quality during data collection and processing, consistent with prior literature (Agley et al., 

2022; Parnarouskis et al., 2020a). At data collection, Human Intelligence Task (HIT) 

Qualifications were included to restrict participants to 1) MTurk workers with prior HIT 

approval rates of 90% or greater (i.e., percentage of tasks on MTurk previously completed by 

workers that were approved for their quality by requesters) and 2) MTurk workers based in the 

United States. In addition, “catch questions” were included within surveys to identify possible 

bot accounts and inattentive participants. The first catch question (“Please enter the last four 

digits of your MTurk ID") was completed by all three cohorts. Two additional questions were 

included during data collection for the third cohort to provide further indicators of data quality 

(“Who was the first president of the United States?”, previously used in (Parnarouskis et al., 

2020b); and “Pick ‘Sometimes’ for this question.”, included within a survey with Likert scale 

answer choices. 

Data were included in analyses if participants completed more than 90% of all surveys; if 

participants were unique (based on MTurk ID; duplicates were manually evaluated and the first 

duplicate was retained in analyses if all other quality checks were passed); and if completion 

time was between six minutes and one hour. Participants from the first and second cohorts were 

included in analyses if they passed the catch question (i.e. entered no more or less than four 

digits of an MTurk ID). Prior evidence suggests that free response items as attention checks 

provide the most definitive evidence of computer generated, rather than human responses 

(Dennis et al., 2019). Therefore, for the third cohort, we first evaluated responses to the added 

free response attention check (i.e. first president of the United States) to screen out AI workers. 

The most common incorrect answer was a variant of “John Hanson”, and participants who 
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responded with this answer were excluded. If a different incorrect answer was given, responses 

to the other two catch questions were evaluated to eliminate potential inattentive human 

participants. Participants from the third cohort were retained if they passed at least 2 of the 3 

attention checks. There were no differences in means or completion times between cohorts after 

data cleaning. The final sample included data from 589 participants across the three cohorts 

(Retention Rates: Cohort 1, 55.56%; Cohort 2, 61.58%; Cohort 3, 70.88%; Total, 64.30%).  

Procedures  

 Assessment. Participants were instructed to complete a series of behavioral surveys on 

self-reported symptoms of anxiety, trait impulsivity, and experiential avoidance (For measure 

characteristics, see Table II.2).  

 

  

 

 

 

 

 

 

 

 

 

Barratt Impulsiveness Scale-11 (BIS-11; Patton et al., 1995). The BIS-11 is a well-validated 

measure of global impulsivity that consists of thirty statements regarding impulsivity that 

Table II.2  

Measure Characteristics 

Measure Items 
Subscales of Interest (# 

of Items) 
Scale of Scoring 

Barratt Impulsiveness 

Scale – 11 (BIS-11) 
30 

Global Impulsivity (30) 

 

Rarely/Never (1) – 

Always (4) 

The Urgency, 

Premeditation, 

Perseverance, Sensation 

Seeking, and Positive 

Urgency Impulsive 

Behavior Scale (UPPS-P) 

59 

Negative Urgency (12) 

Lack of Premeditation 

(11) 

Lack of Perseverance 

(10) 

Sensation Seeking (12) 

Positive Urgency (14) 

Agree Strongly (1) 

– Disagree Strongly 

(4) 

The State Trait Anxiety 

Inventory (STAI) 
40 

State (20) 

Trait (20) 

Rarely/Never (1) – 

Almost Always (4) 

Acceptance and Action 

Questionnaire – II (AAQ-

II)  

7 Total Score (7) 
Never True (1) – 

Always True (7) 
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participants responded to on a Likert-type scale. Ten items were reverse scored, and subscale 

scores (i.e., attentional, motor, and non-planning impulsiveness) and total sum scores were 

calculated as sums of all items as a primary measure of global impulsivity. Total scores can 

range from 30 to 120. Scores below 52 indicate excessive control, scores between 52-71 indicate 

normal impulsiveness, and scores of 72 or greater indicated high trait impulsivity. The BIS-11 

has been previously demonstrated to have high internal consistency (Stanford et al., 2009). 

Within the present sample, internal consistency for the total score was good with Cronbach’s 

alpha (α) = 0.88. Internal consistency for subscale scores ranged from α = 0.44 (Perseverance) to 

α = 0.79 (Motor) (Note: Cronbach’s Alphas were calculated using unstandardized raw values). 

The Urgency, Premeditation (lack of), Perseverance (lack of), Sensation Seeking, 

Positive Urgency, Impulsive Behavior Scale (UPPS-P; Whiteside & Lynam, 2001). The UPPS-P 

is a well validated measure of dimensional impulsivity that probes five dimensions of 

impulsivity (Negative Urgency, score range: 12-48; Lack of Premeditation, score range: 11-44; 

Lack of Perseverance, score range: 10-40; Sensation Seeking, score range: 12-48; and Positive 

Urgency, score range: 14-56) that map on to a higher order three factor structure of Sensation 

Seeking, Lack of Conscientiousness (including Lack of Premeditation, Lack of Perseverance), 

and Urgency (including Positive and Negative Urgency). Items for each subscale are summed 

separately. For the current sample, internal consistency ranged from α = 0.86 (Lack of 

Premeditation to α = 0.96 (Positive Urgency).  

State Trait Anxiety Inventory (STAI; Spielberger, 1983). The STAI includes two 

subscales of trait (20 items) and state (20 items) anxiety that participants responded to on a 

Likert-type scale. Items for each subscale were summed separately with scores on each measure 

ranging from 20-80 and scores above 40 indicating significant anxiety. Both trait and state 
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subscales of the STAI have previously demonstrated high internal consistency for adult 

participants (Spielberger, 1983). The STAI is one of the most widely used measures of both state 

and trait level anxiety and has been used  across a variety of samples (Elwood et al., 2012).  The 

primary subscale for these analyses will be the Trait subscale. In the present sample, internal 

consistency for the trait subscale was α = 0.83 and the state subscale was α = 0.89.  

The Acceptance and Action Questionnaire-II (AAQ-II;(Bond et al., 2011). The AAQ-II 

is a seven-item measure of experiential avoidance that participants responded to using a Likert-

type scale. Scores range from 7 to 49, with scores of greater than 24-28 indicating clinically 

significant distress. The AAQ-II has previously demonstrated high internal consistency (Bond et 

al., 2011; Fledderus et al., 2012); in the present sample, internal consistency was α = 0.94. 

Analytic Strategy. To test the primary hypotheses, a confirmatory factor model (see 

Figure II.1 for conceptual model) was specified to examine relationships between trait anxiety 

and experiential avoidance through both the UPPS-P negative urgency subscale, and a latent 

global factor of impulsivity comprised of indicators from the BIS-11 and UPPS-P (i.e. UPPS-P 

subscales excluding negative urgency, BIS-11 total score).  



 

23 

 

Figure II.1 

Conceptual diagram of confirmatory factor model 

 

The structure for this latent factor of impulsivity was determined via an exploratory 

factor analysis (EFA) using an oblique geomin rotation. The EFA was conducted using best 

practices for EFA outlined by Watkins, (2018). Results of this EFA with best fit and conceptual 

rationale informed the structure of the latent factor of impulsivity that was included in a 

subsequent confirmatory factor analysis (CFA).  

The hypothesis-driven CFA included the UPPS-P negative urgency subscale and the 

latent factor of global impulsivity (informed by the EFA) as two distinct mediators of the 

relationship between anxiety and experiential avoidance. Experiential avoidance served as the 

primary outcome variable that was regressed onto the independent variable of trait anxiety. 

Experiential avoidance was also regressed on both mediators and covariance was established 

between mediators. The CFA was conducted using maximum likelihood estimation, and the 95% 



 

24 

 

confidence interval for parameter estimates in the double mediation model was computed using 

percentile bootstrap procedure with 10,000 random draws.  

Results 

Descriptive Statistics. Descriptive statistics between all variables were conducted in 

MPlus Version 8.4 (Muthén & Muthén, 1998) and are provided in Table II.3. Sum scores were 

normally distributed and ranged from subclinical to clinical levels. All data were standardized (Z 

scores computed) to account for differences in scales of the psychometric measures.  

Intercorrelations between measures of impulsivity included in the EFA ranged from r = -0.05 to r 

= 0.78 (Table II.4).  

Table II.3                

Descriptive Statistics                 

         

Measure Mean SD Min Max Kurtosis Skew α  

UPPS-P         

1. Negative 

Urgency 
26.62 8.84 12.00 47.00 -0.71 0.36 0.92  

2. Positive Urgency 27.53 11.47 14.00 47.00 -0.41 0.77 0.96  

3. Sensation 

Seeking 
28.23 8.84 12.00 48.00 -0.81 0.10 0.91  

4. Lack of 

Premeditation  
19.62 5.74 11.00 44.00 2.33 1.17 0.86  

5. Lack of 

Perseverance  
19.49 5.93 10.00 38.00 -0.16 0.47  0.87  

BIS-11         

6. Total 60.12 12.81 34.00 105.00 -0.13 0.42  0.88  

AAQ-II   
  

    

7. Total 23.61 11.46 7.00 49.00 -1.08 0.32  0.94  

STAI         

8. State 40.69 10.71 26.00 74.00 -0.20 0.66 0.89  

9. Trait 45.56 9.17 29.00 71.00 -0.63 0.26  0.83  

         
Table II.4                 

Zero-order Correlation Matrix  

Measure 1 2 3 4 5 6 7 8 

UPPS-P         



 

25 

 

1. Negative 

Urgency 
-               

2. Positive Urgency 0.78 -             

3. Sensation 

Seeking 
0.35 0.52 -           

4. Lack of 

Premeditation  
0.35 0.34 0.19 -         

5. Lack of 

Perseverance  
0.47 0.31 -0.05 0.46 -       

BIS-11            

6. Total 0.71 0.64 0.27 0.49 0.58 -     

AAQ-II           

7. Total 0.60 0.45 0.08 0.11 0.46 0.57 -   

STAI          

8. State 0.48 0.31 -0.03 0.15 0.46 0.50 0.70 - 

9. Trait 0.39 0.46 0.19 0.14 0.16 0.41 0.49 0.40 

 

Exploratory Factor Analysis. A parallel analysis indicated two factors from the data 

above the 95th percentile estimates based on 100 simulated datasets (See Figure II.2 for 

screeplot). Therefore, a two-factor solution was specified for an EFA with maximum likelihood 

extraction with an oblique rotation. The EFA revealed that positive urgency and sensation 

seeking loaded strongly (i.e. greater than 0.35; Hair Jr et al., 2009) on one factor; while lack of 

perseverance, lack of premeditation, and the total BIS-11 score loaded strongly on a second 

factor (For factor loadings in the EFA, see Table II.5). According to established standards of 
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good fit (Hu & Bentler, 1998, 1999), this model moderately fit the data (ꭓ2 = 16.84, df = 1, p < 

0.001; RMSEA = 0.16; SRMR = 0.02; CFI = 0.98; TLI = 0.83). 

 

Table II.5 

Factor loadings from exploratory factor analysis 

  
EFA   

Factor 1 Factor 2   

Positive Urgency 0.60* 0.45*   

Sensation Seeking 0.71* -0.002   

Lack of Premeditation  0.002 0.59*   

Lack of Perseverance  -0.31* 0.83*   

BIS-11 0.17* 0.79*   

Note. EFA = exploratory factor analysis. Oblique, geomin rotation used in EFA; factor 

correlation r = 0.30. 
  

 

Confirmatory Factor Analysis. In keeping with our hypothesis-driven conceptual model 

including negative urgency and a latent factor of global impulsivity as mediators, a preliminary 

CFA was conducted using one latent factor for impulsivity (i.e., intercorrelations between 

Figure II.2 

Scree plot for exploratory factor analysis 
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indicators not specified; factor mean set at 0 and variance set at 1) and negative urgency as 

mediators of the relationship between anxiety and the outcome variable of experiential 

avoidance. This model poorly fit the data (ꭓ2 = 1062.88, df = 18, p < 0.001; RMSEA = 0.31; 

SRMR = 0.18; CFI = 0.61; TLI = 0.39).  

In an effort to improve model fit, a CFA was conducted with a bifactor model of 

impulsivity (informed by the results of the EFA) and negative urgency as mediators. Inter-factor 

correlations were specified between positive urgency and sensation seeking, and between lack of 

perseverance, premeditation, and the BIS-11 total for a bifactor model of latent global 

impulsivity. This resulted in an improvement in fit (ꭓ2 = 402.16, df = 14, p < 0.001; RMSEA = 

0.22; SRMR = 0.11; CFI = 0.86; TLI = 0.71), but the model still did not meet conventional 

standards for a good fit. Results of this CFA are detailed in Table II.6 and graphically in Figure 

II.3.  

Table II.6 

Results from confirmatory factor model 

   STD 95% CI 

Negative Urgency      

STAIT → NU  0.49 [0.42, 0.56] * 

NU → EA  -0.23 [-0.77, 0.04] 

Indirect Effect  -0.11 [-0.37, 0.02]  

Impulsivity Latent Factor      

STAIT → IMP  0.43 [0.31, 0.54] * 

IMP → EA  0.57 [0.30, 1.11] * 

Indirect Effect  0.24 [0.11, 0.52] * 

Direct & Total Effects     

Direct Effect  0.62 [0.52, 0.70] * 

Total Indirect Effect  0.13 [0.06, 0.21] * 

Total Effect  0.75 [0.71, 0.78] * 

Note:  STAIT = Trait Anxiety; NU = Negative Urgency; EA = Experiential Avoidance; IMP = 

Impulsivity Latent Factor; 95% CI = 95% confidence intervals for standardized coefficients; 

STD = standardized coefficients; * = p < 0.05. 95% confidence intervals derived via bias 

corrected bootstrap procedure with 10,000 random draws. 
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There was a significant direct effect of trait anxiety on experiential avoidance (b = 0.62). 

Trait anxiety was a significant predictor of both negative urgency (b = 0.49) and the latent factor 

of global impulsivity (b = 0.43). Negative urgency was not a significant predictor of experiential 

avoidance (b = -0.23); however, the global impulsivity factor did significantly predict 

experiential avoidance (b = 0.57).  The indirect effect of trait anxiety on experiential avoidance 

through negative urgency was not significant (b = -0.11). The indirect effect through global 

impulsivity was small (b = 0.24) and approaching significance (p = 0.06). Both the total indirect 

effect (b = 0.13) and the total effect (b = 0.74) were statistically significant.  

 

Figure II.3 

Graphical model of confirmatory factor analysis 
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Follow Up Analyses. Our primary model of interest did not support initial hypotheses 

that the negative urgency subscale would explain more variance in the relationship between 

anxiety and experiential avoidance than global impulsivity. However, due to poor model fit we 

sought to further understand relationships between these variables of interest using a data-driven 

approach.  

Item-level data from both the UPPS-P and BIS-11 were subjected to an EFA to 

agnostically examine the factor structure for indicators of impulsivity. A parallel analysis 

indicated a six-factor solution from the item-level data above the 95th percentile estimates based 

on 100 simulated datasets (See Figure II.4 for scree plot).  

 

Therefore, a six-factor solution was specified for an EFA with maximum likelihood 

extraction with an orthogonal varimax rotation to allow for a simpler factor structure. This model 

demonstrated good fit (ꭓ2 = 7707.01, df = 3397, p < 0.001; RMSEA = 0.05; SRMR = 0.03). 

Loadings of items from both measures on each factor are presented in Table II.7. Items were 

Figure II.4 

Scree plot for item-level exploratory factor analysis 
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retained if they loaded robustly (i.e., > 0.30) on a factor; four items from the BIS-11 were 

excluded from further analyses due to insignificant loadings.  

Table II.7 

Item level loadings of exploratory factor analysis for factors of impulsivity  

(UPPS-P, BIS-11) 

    Factor Loadings 

Measure 

(Subscale

) 

Item Content 1 2 3 4 5 6 

Factor 1: Premeditation             

UPPS-P 

(PRE) 

1. I have a reserved and 

cautious attitude toward 

life. 

0.53*

* 
-0.12 0.25 0 -0.05 -0.09 

UPPS-P 

(PRE) 

6. My thinking is usually 

careful and purposeful. 

0.52*

* 
0.11 -0.03 0.21 0.31* 0.18 

UPPS-P 

(PRE) 

11. I am not one of those 

people who blurt out 

things without thinking. 

0.35*

* 
0.17 -0.04 0.07 0.17 0.18 

UPPS-P 

(PRE) 

16. I like to stop and think 

things over before I do 

them. 

0.65*

* 
0.2 -0.02 0.11 0.15 0.15 

UPPS-P 

(PRE) 

21. I don't like to start a 

project until I know 

exactly how to proceed 

0.55*

* 
-0.04 0.14 0.05 -0.02 0.01 
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UPPS-P 

(PRE) 

28. I tend to value and 

follow a rational, 

"sensible" approach to 

things. 

0.56*

* 
0.17 -0.03 0.11 0.19 0.14 

UPPS-P 

(PRE) 

33. I usually make up my 

mind through careful 

reasoning. 

0.52*

* 
0.18 -0.06 0.14 0.28 0.24 

UPPS-P 

(PRE) 

38. I am a cautious 

person. 

0.65*

* 
0.03 0.18 0.03 0.02 0.06 

UPPS-P 

(PRE) 

43. Before I get into a 

new situation I like to 

find out what to expect 

from it. 

0.64*

* 
0.17 0.09 0.21 -0.06 -0.01 

UPPS-P 

(PRE) 

48. I usually think 

carefully before doing 

anything. 

0.65*

* 
0.1 0.04 0.17 0.24 0.21 

UPPS-P 

(PRE) 

55. Before making up my 

mind, I consider all the 

advantages and 

disadvantages. 

0.61*

* 
0.16 0.02 0.12 0.19 0.11 

Factor 2: Urgency       

UPPS-P 

(NU) 

^2. I have trouble 

controlling my impulses. 
0.15 

0.51*

* 
0.12 0.05 0.34* 0.33* 

UPPS-P 

(NU) 

^12. I often get involved 

in things I later wish I 

could get out of. 

0.04 
0.53*

* 
0.2 0.1 0.27 0.31* 
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UPPS-P 

(NU) 

^17. When I feel bad, I 

will often do things I later 

regret in order to make 

myself feel better now. 

0.05 
0.58*

* 
0.11 0.03 0.34* 0.3 

UPPS-P 

(NU) 

^22. Sometimes when I 

feel bad, I can’t seem to 

stop what I am doing 

even though it is making 

me feel worse. 

-0.06 
0.60*

* 
0.15 0.05 0.26 0.29 

UPPS-P 

(NU) 

^29. When I am upset I 

often act without 

thinking. 

0.11 
0.58*

* 
0.09 -0.02 0.32* 0.39* 

UPPS-P 

(NU) 

^34. When I feel rejected, 

I will often say things that 

I later regret. 

-0.01 
0.59*

* 
0.06 0.02 0.3 0.34* 

UPPS-P 

(NU) 

^39. It is hard for me to 

resist acting on my 

feelings. 

0.08 
0.56*

* 
0.17 -0.1 0.26 0.36* 

UPPS-P 

(NU) 

^44. I often make matters 

worse because I act 

without thinking when I 

am upset. 

0.03 
0.64*

* 
0.13 -0.01 0.32* 0.32* 

UPPS-P 

(NU) 

^50. In the heat of an 

argument, I will often say 

things that I later regret. 

-0.07 
0.49*

* 
0.12 -0.01 0.36* 0.36* 
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UPPS-P 

(NU) 

^58. Sometimes I do 

impulsive things that I 

later regret. 

0.03 
0.51*

* 
0.19 -0.07 0.43* 0.35* 

UPPS-P 

(PER) 

^47. Sometimes there are 

so many little things to be 

done that I just ignore 

them all. 

-0.07 
0.42*

* 
0.18 0.26 0.32* 0.32* 

UPPS-P 

(PU) 

^5. When I am very 

happy, I can’t seem to 

stop myself from doing 

things that can have bad 

consequences. 

0.13 
0.70*

* 
0.19 0.07 0.05 0.21 

UPPS-P 

(PU) 

^10. When I am in great 

mood, I tend to get into 

situations that could cause 

me problems. 

0.17 
0.78*

* 
0.19 0.07 0.07 0.24 

UPPS-P 

(PU) 

^15. When I am very 

happy, I tend to do things 

that may cause problems 

in my life. 

0.11 
0.75*

* 
0.19 0.06 0.03 0.21 

UPPS-P 

(PU) 

^20. I tend to lose control 

when I am in a great 

mood. 

0.16 
0.78*

* 
0.16 0.06 0.04 0.16 

UPPS-P 

(PU) 

^25. When I am really 

ecstatic, I tend to get out 

of control. 

0.14 
0.79*

* 
0.2 0.07 0.1 0.18 
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UPPS-P 

(PU) 

^30. Others would say I 

make bad choices when I 

am extremely happy 

about something. 

0.17 
0.81*

* 
0.16 0.03 0.04 0.18 

UPPS-P 

(PU) 

^35. Others are shocked 

or worried about the 

things I do when I am 

feeling very excited. 

0.17 
0.79*

* 
0.21 0.03 -0.04 0.14 

UPPS-P 

(PU) 

^40. When I get really 

happy about something, I 

tend to do things that can 

have bad consequences. 

0.12 
0.78*

* 
0.19 0.03 0.03 0.23 

UPPS-P 

(PU) 

^45. When overjoyed, I 

feel like I can’t stop 

myself from going 

overboard. 

0.1 
0.80*

* 
0.21 0.07 0.07 0.15 

UPPS-P 

(PU) 

^49. When I am really 

excited, I tend not to 

think of the consequences 

of my actions. 

0.12 
0.77*

* 
0.16 0.07 0.09 0.21 

UPPS-P 

(PU) 

^52. I tend to act without 

thinking when I am really 

excited. 

0.13 
0.75*

* 
0.18 -0.02 0.14 0.24 
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UPPS-P 

(PU) 

^54. When I am really 

happy, I often find myself 

in situations that I 

normally wouldn’t be 

comfortable with. 

0.08 
0.77*

* 
0.24 0.04 0.04 0.15 

UPPS-P 

(PU) 

^57. When I am very 

happy, I feel like it is ok 

to give in to cravings or 

overindulge. 

-0.03 
0.49*

* 
0.23 -0.04 0.16 0.27 

UPPS-P 

(PU) 

^59. I am surprised at the 

things I do while in a 

great mood. 

0.07 
0.71*

* 
0.28 -0.02 0 0.25 

Factor 3: Sensation Seeking       

UPPS-P 

(SS) 

^3. I generally seek new 

and exciting experiences 

and sensations. 

0.12 0.22 
0.58*

* 
-0.18 -0.11 0.17 

UPPS-P 

(SS) 
^8. I'll try anything once. 0.09 0.17 

0.48*

* 
-0.07 -0.01 0.15 

UPPS-P 

(SS) 

^13. I like sports and 

games in which you have 

to choose your next move 

very quickly. 

0.08 0.22 
0.36*

* 
-0.17 -0.23 -0.02 

UPPS-P 

(SS) 

^18. I would enjoy water 

skiing. 
0.04 0.13 

0.68*

* 
0 -0.09 0.08 
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UPPS-P 

(SS) 

^23. I quite enjoy taking 

risks. 
0.23 0.35 

0.62*

* 
-0.13 -0.02 0.05 

UPPS-P 

(SS) 

^26. I would enjoy 

parachute jumping. 
0.05 0.26 

0.69*

* 
0.04 -0.08 0.03 

UPPS-P 

(SS) 

^31. I welcome new and 

exciting experiences and 

sensations, even if they 

are a little frightening and 

unconventional. 

0.04 0.22 
0.65*

* 
-0.18 -0.03 0.05 

UPPS-P 

(SS) 

^36. I would like to learn 

to fly an airplane. 
0.01 0.16 

0.64*

* 
0.06 -0.07 0.07 

UPPS-P 

(SS) 

^41. I sometimes like 

doing things that are a bit 

frightening. 

0.11 0.35* 
0.66*

* 
-0.03 0 0.16 

UPPS-P 

(SS) 

^46. I would enjoy the 

sensation of skiing very 

fast down a high 

mountain slope. 

0.03 0.21 
0.78*

* 
0.03 -0.1 0.09 

UPPS-P 

(SS) 

^51. I would like to go 

scuba diving. 
-0.07 0.07 

0.70*

* 
-0.02 0.01 0.06 

UPPS-P 

(SS) 

^56. I would enjoy fast 

driving. 
0.11 0.24 

0.61*

* 
-0.01 -0.01 0.07 

Factor 4: Perseverance       

UPPS-P 

(PER) 

4. I generally like to see 

things through to the end. 
0.26 0.18 -0.07 0.56** 0.24 0.14 
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UPPS-P 

(PER) 

^9. I tend to give up 

easily. 
-0.06 0.36* -0.02 0.39** 0.37* 0.23 

UPPS-P 

(PER) 

14. Unfinished tasks 

really bother me. 
0.31* 0.01 0.01 0.42** 0.04 0.12 

UPPS-P 

(PER) 

19. Once I get going on 

something I hate to stop. 
0.34* -0.03 -0.11 0.5** 0.01 0.06 

UPPS-P 

(PER) 
27. I finish what I start. 0.21 0.03 -0.1 0.62** 0.36* 0.27 

UPPS-P 

(PER) 

32. I am able to pace 

myself so as to get things 

done on time. 

0.27 0.02 -0.13 0.51** 0.33* 0.22 

UPPS-P 

(PER) 

37. I am a person who 

always gets the job done. 
0.17 0.03 -0.17 0.59** 0.42* 0.15 

UPPS-P 

(PER) 

42. I almost always finish 

projects that I start. 
0.13 0.06 -0.07 0.59** 0.40* 0.26 

Factor 5: Planning       

BIS-11 

(ATT) 
^9 I concentrate easily.  -0.02 0.11 -0.05 0.28 

0.67*

* 
0.1 

BIS-11 

(ATT) 
^20 I am a steady thinker.  0.24 0.2 -0.06 0.02 

0.64*

* 
0.11 

BIS-11 

(CC) 
10 I save regularly.  0.04 0.08 -0.01 0.08 

0.51*

* 
0.07 

BIS-11 

(CC) 

^15 I like to think about 

complex problems.  
0.04 0.07 -0.28 0 

0.38*

* 
-0.05 

UPPS-P 

(NU) 

^7. I have trouble 

resisting my cravings (for 

food, cigarettes, etc.). 

-0.06 0.37* 0.07 -0.01 
0.40*

* 
0.27 
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UPPS-P 

(NU) 

53. I always keep my 

feelings under control. 
0.22 0.01 -0.16 0.13 

0.43*

* 
0.21 

UPPS-P 

(PER) 
24. I concentrate easily. 0.09 0 -0.15 0.41 

0.49*

* 
0.22 

BIS-11 

(PER) 
^30 I am future oriented.  0.11 0.03 -0.13 0.12 

0.49*

* 
-0.1 

BIS-11 

(SC) 
^1 I plan tasks carefully.  0.31* 0.15 0.13 -0.04 

0.52*

* 
0.11 

BIS-11 

(SC) 

^7 I plan trips well ahead 

of time. 
0.32* 0.24 0.13 0.01 

0.38*

* 
0 

BIS-11 

(SC) 
^8 I am self controlled.  0.21 0.22 -0.05 0.02 

0.64*

* 
0.16 

BIS-11 

(SC) 

^12 I am a careful 

thinker.  
0.34* 0.23 0.05 -0.06 

0.56*

* 
0.09 

BIS-11 

(SC) 

^13 I plan for job 

security.  
0.1 0.14 0.02 0.14 

0.54*

* 
-0.01 

Factor 6: Hyperactivity       

BIS-11 

(ATT) 
5 I don’t “pay attention.”  -0.11 0.12 0.03 0.09 0.34* 0.38** 

BIS-11 

(ATT) 

11 I “squirm” at plays or 

lectures.  
0.01 0.24 0.07 0.13 0.03 0.48** 

BIS-11 

(ATT) 

28 I am restless at the 

theater or lectures.  
0.07 0.2 0.03 0.13 0.06 0.47** 

BIS-11 

(CC) 

18 I get easily bored 

when solving thought 

problems.  

0.1 0.3 -0.07 0.1 0.09 0.44** 

BIS-11 

(COGIN) 

6 I have “racing” 

thoughts.  
-0.09 0.27 0.05 0.09 0.06 0.51** 

BIS-11 

(COGIN) 
24 I change hobbies.  0.12 0.24 0.17 0.19 -0.04 0.49** 
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BIS-11 

(COGIN) 

26 I often have 

extraneous thoughts when 

thinking.  

-0.08 0.19 0.12 0.2 0.06 0.50** 

BIS-11 

(MOT) 

2 I do things without 

thinking.  
0.30* 0.28 0.11 0 0.21 0.55** 

BIS-11 

(MOT) 
17 I act “on impulse.”  0.24 0.26 0.15 -0.07 0.09 0.67** 

BIS-11 

(MOT) 

19 I act on the spur of the 

moment.  
0.28 0.3 0.21 -0.08 -0.03 0.67* 

BIS-11 

(MOT) 

22 I buy things on 

impulse.  
0.16 0.26 0.16 0.03 0.1 0.60* 

BIS-11 

(MOT) 

25 I spend or charge more 

than I earn.  
0.18 0.32* 0.1 0.13 0 0.54* 

BIS-11 

(PER) 
16 I change jobs.  0.14 0.24 0.21 0.2 -0.04 0.43* 

BIS-11 

(PER) 
21 I change residences.  0.22 0.28 0.18 0.18 -0.12 0.46* 

BIS-11 

(PER) 

23 I can only think about 

one thing at a time.  
0.05 0.26 -0.08 0.22 -0.1 0.32* 

BIS-11 

(SC) 

14 I say things without 

thinking.  
0.24 0.36* 0.03 0.02 0.14 0.58* 

No Significant Loadings       

BIS-11 

(CC) 

27 I am more interested in 

the present than the 

future.  

0.12 0.22 0 0.1 -0.09 0.29 

BIS-11 

(CC) 
^29 I like puzzles.  0.12 0.09 -0.14 0.05 0.29 -0.12 

BIS-11 

(MOT) 

3 I make-up my mind 

quickly.  
0.23 0.12 0.12 -0.1 -0.38 0.17 

BIS-11 

(MOT) 
4 I am happy-go-lucky.  0.19 0.12 0.18 -0.14 -0.44 0.18 

** = primary factor loading > 0.30; * = secondary factor loading > 0.30; ^ = reverse scored 

item 
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Factor 1 (UPPS-P Premeditation) was comprised of 11 items with factor loadings from 

0.35 to 0.65. Conceptually, this factor consisted of items from the UPPS-P premeditation 

subscale related to caution and planning. Items loading on this factor were reverse scored such 

that higher scores on these items reflected lack of premeditation. Factor 2 (Urgency) was 

comprised of 25 items with factor loadings from 0.42 to 0.81. Items that loaded significantly 

onto this factor were largely from the negative and positive urgency subscales of the UPPS-P 

related to emotional reactivity. Factor 3 (Sensation Seeking) was comprised of 12 items with 

factor loadings from 0.36 to 0.78. This factor included items from the UPPS-P sensation seeking 

subscale. Factor 4 (Perseverance) was comprised of 8 items with factor loadings from 0.39 to 

0.62. This factor consisted of items from the UPPS-P perseverance subscale and items were also 

reverse scored such that higher scores reflected a lack of perseverance. 

Factor 5 (BIS-11 Planning) was made up of 13 items that were all reverse scored with 

factor loadings from 0.35 to 0.67. This factor included items from the BIS-11 related to future 

planning. This factor reflected similar themes to that of Factor 1 and was strongly correlated with 

Factor 1 (r = 0.74). However, only four items cross-loaded > 0.30 (range: 0.31-0.34) between 

Factor 1 and Factor 5. While Factor 1 was comprised solely of items from the UPPS-P 

premeditation subscale, Factor 5 consisted predominantly of items from the BIS-11. Therefore, it 

is possible that distinctions between these two factors are driven by measurement effects 

capturing subtle differences in similar substantive content surrounding lack of premeditation and 

planning. In order to distinguish these factors, Factor 1 was designated the (lack of) 

Premeditation factor while Factor 5 was labeled the (lack of) Planning Factor. Factor 6 

(Hyperactivity) was comprised of 16 items with factor loadings from 0.32 to 0.67 from only the 

BIS-11. Items loading onto this factor reflect themes of hyperactivity (e.g., restless, fidgeting, 
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motor activity) parallel to the “Hyperactivity” factor in a three factor structure for ADHD  (See 

Figure 1 of  Park et al., (2018) for ADHD Hyperactivity factor loadings).  

These results of the EFA were then used to inform the structure of factors included in a 

subsequent CFA. In keeping with our hypothesized model, the six factors of impulsivity served 

as mediators of the relationship between anxiety and experiential avoidance (See Figure II.5 for 

conceptual model).  

 

 

 

 

 

 

 

 

 

 

 

 

Intercorrelations between factors were not specified and factor means were set at 0 with 

variances set at 1. In spite of good model fit in the data driven EFA, the revised impulsivity 

factor structure did not improve model fit to meet conventional standards of fit for the CFA (ꭓ2 = 

Figure II.5 

Conceptual model of confirmatory factor analysis informed by item-level exploratory factor 

analysis 
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12428.30, df = 3649, p < 0.001; RMSEA = 0.06; SRMR = 0.19; CFI = 0.73; TLI = 0.72). 

Specifically, modifications to the factor structure for dimensions of impulsivity did not 

contribute to sufficient improvement of model fit in the overall CFA with anxiety and 

experiential avoidance.  

As a final attempt to elucidate granular relationships between our variables of interest, we 

conducted an item level EFA to examine the structure of our dependent variable, experiential 

avoidance. The AAQ-II is comprised of only seven items; therefore, one and two factor solutions 

were specified for an EFA with maximum likelihood extraction and oblique rotation. A two-

factor model demonstrated good fit (ꭓ2 = 52.27, df = 3397, p < 0.001; RMSEA = 0.10; CFI = 

0.95, TLI = 0.86; SRMR = 0.04). Three items conceptually related to painful memories, feelings, 

and experiences loaded robustly onto one factor with loadings ranging between 0.44 and 0.76, 

while the remaining four items associated with interference of emotions loaded robustly on a 

second factor with loadings ranging from r = 0.43 and r = 0.76. Factors were correlated at r = 

0.41. Loadings of items on each factor are presented in Table II.8.  

Table II.8 

Item level loadings of exploratory factor analysis for the 

AAQ-II 

 Factor Loadings 

Item Content 1 2 

Factor 1: Painful Memories and 

Experiences 
  

1. My painful experiences and 

memories make it difficult for me to live 

a life that I would value 

0.758** 0.08 

2. I'm afraid of my feelings 0.549** -0.023 

4. My painful memories prevent me 

from having a fulfilling life 
0.438** -0.144 

Factor 2: Consequences of Emotions   
3. I worry about not being able to 

control my worries and feelings 
0.061 0.74** 

5. Emotions cause problems in my life -0.08 0.585** 
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6. It seems like most people are 

handling their lives better than I am 
-0.005 0.76** 

7. Worries get in the way of my 

success 
0.114 0.434** 

** = primary factor loading > 0.30; factor correlation = 0.41 

 

A subsequent CFA was once again conducted with trait anxiety as the primary predictor 

of interest and the previously described six factors of impulsivity as mediators. In this model, we 

specified a bifactor model for experiential avoidance based on results of the EFA for the AAQ-II.  

This revised factor structure did improve model fit; however, this model still did not meet 

conventional standards of good fit (ꭓ2 = 12431.66, df = 4161, p < 0.001; RMSEA = 0.06; CFI = 

0.77, TLI = 0.76; SRMR = 0.18). Results of this follow up CFA are detailed in Table II.9 and 

graphically in Figure II.6.  

Table II.9 

Results from follow up confirmatory factor analyses 

  95% CI STD 

Factor 1: Premeditation (F1)     

STAIT →  F1  [-0.03, 0.14] 0.06 

F1 → EA [-0.20, 0.10] -0.05 

Indirect Effect [-0.01, 0.01] -0.003 

Factor 2: Urgency (F2)     

STAIT →  F2 [0.16, 0.31]* 0.27 

F2 →  EA [0.10, 0.38]* 0.28 

Indirect Effect [0.02, 0.10]* 0.08 

Factor 3: Sensation Seeking (F3)     

STAIT →  F3 [-0.19, -0.02]* -0.11 

F3 →  EA [-0.13, 0.08] -0.02 

Indirect Effect [-0.01, 0.01] 0.002 

Factor 4: Perseverance (F4)     

STAIT →  F4  [0.31, 0.45]* 0.41 

F4 → EA [-0.08, 0.18] 0.06 

Indirect Effect [-0.03, 0.07] 0.02 

Factor 5: Planning (F5)     

STAIT →  F5 [0.37, 0.51]* 0.47 

F5 → EA [-0.27, -0.01]* -0.2 
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Indirect Effect [-0.12, -0.004]* -0.1 

Factor 6: Hyperactivity (F6)     

STAIT → F6 [0.19, 0.34]* 0.3 

F6 →  EA [0.09, 0.38]* 0.27 

Indirect Effect [0.42, 0.60]  0.08 

Direct & Total Effects     

Direct Effect [0.42, 0.60]* 0.65 

Total Indirect Effect [0.00, 0.15] 0.08 

Total Effect [0.53, 0.64]* 0.73 

Note:  STAIT = Trait Anxiety; NU = Negative Urgency; EA = Experiential Avoidance; 95% 

CI = 95% confidence intervals for standardized coefficients; STD = standardized coefficients; 

* = p < 0.05. 95% confidence intervals derived via bias corrected bootstrap procedure with 

10,000 random draws. 

 

As in our previous CFA, there was a direct effect of trait anxiety on experiential 

avoidance (b = 0.51). Trait anxiety was a significant predictor of the urgency factor (b = 0.24), 

Figure II.6 

Graphical model of follow up confirmatory factor analysis 
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the sensation seeking factor (b = -0.10), the perseverance factor (b = 0.38), the planning factor (b 

= 0.44), and the hyperactivity factor (b = 0.27). Significant predictors of experiential avoidance 

included the urgency factor (b = 0.24), the planning factor (b = -0.15), and the hyperactivity 

factor (b = 0.23). There were significant indirect effects of three out of our six impulsivity 

factors; urgency (b = 0.06) and hyperactivity (b = 0.06) demonstrated small positive indirect 

effects, such that individuals who experienced high anxiety and high urgency or hyperactivity 

demonstrated greater experiential avoidance. In contrast, the (lack of) planning factor 

demonstrated a small negative indirect effect (b = -0.06). Anxiety was positively correlated with 

(lack of) planning and with experiential avoidance while (lack of) planning was inversely related 

to experiential avoidance. The indirect effect was negative such that individuals who exhibited 

high anxiety and less planning tendencies demonstrated less experiential avoidance. Both the 

total indirect effect (b = 0.07) and the total effect (b = 0.59) of the overall model were 

statistically significant as well.  

Monte Carlo Simulations. Prior to primary analyses, Monte Carlo simulations were run 

using MPlus statistical software to determine sample size for adequate power using the results 

from analyses on a preliminary sample (n = 250) following procedures outlined by (Muthén & 

Muthén, 2002). 1000 replications were run for Ns of 250, 500, and 750. For n = 250, 34% of 

replications yielded significant models, for n = 500, 58% of replications yielded significant 

models, and for n = 750, 79% of replications yielded significant models. Per results of these 

simulations, the collected sample of n = 916 would likely have been well powered for our 

analyses; however, due to efforts to eliminate potential inattentive participants and bots, analyses 

were conducted on a final sample of n = 589, which may not be adequately powered.   

Discussion 
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Although avoidance is a hallmark of anxiety, impulsive profiles of anxious avoidance are 

frequently not captured by present diagnostic models. Furthermore, broad definitions of 

impulsivity may contribute to mixed findings in existing research exploring relationships 

between anxious and impulsive presentations. The present study contributes to an ever-growing 

body of transdiagnostic literature by examining the interactions between specific dimensions of 

impulsivity and internalizing symptoms such as anxiety and experiential avoidance. As an 

emotion-based dimension of impulsivity, negative urgency was of particular interest in these 

analyses given its previous links to both anxiety (Altan-Atalay et al., 2020; Altan-Atalay & 

Zeytun, 2020; King et al., 2021; Malivoire et al., 2019b; Pawluk & Koerner, 2016b) and 

experiential avoidance (Brem et al., 2017b; Rodrigues et al., 2022). Results of our initial 

hypothesis-driven model using subscales of established measures demonstrated positive 

correlations between anxiety and experiential avoidance, negative urgency, and global 

impulsivity. Additionally, this model revealed that the indirect effect of anxiety on experiential 

avoidance was not stronger through negative urgency, and a latent factor of global impulsivity 

better explained variance in this relationship. In isolation, these findings suggested that rash 

action driven by negative emotion, as measured by the widely used UPPS-P subscale, was not 

sufficient to explain the role of impulsive traits in anxiety-based experiential avoidance.  

Follow up analyses conducted to elucidate data-driven factors of impulsivity provided 

further insight into more nuanced impulsive traits that contributed to experiential avoidance. 

These exploratory analyses yielded six factors of impulsivity, comprised of premeditation, 

emotion-based impulsivity (i.e., urgency), sensation seeking, perseverance, planning, and 

hyperactivity. As previously outlined, multiple measures of impulsivity have been generated 

through the lenses of underlying personality traits, involvement of emotion, and associated 
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cognitive factors (Carver & Johnson, 2018). Using multiple indicators of impulsivity allowed for 

a more agnostic generation of impulsive factors. These data-driven factors, rather than 

established subscales of individual measures, may provide utility in future studies examining 

relationships between impulsive dimensions and anxious symptomatology. 

These data-driven factors provided nuance to our initial finding that negative urgency 

was not associated with anxiety and experiential avoidance. Our follow up CFA revealed that 

individuals with greater anxiety and emotion-based impulsivity (comprised of both negative and 

positive urgency) demonstrated greater experiential avoidance. This finding suggests that 

impulsive reactions to elevated emotion of any valence, in combination with anxiety, is 

associated with avoidance of internal negative emotional states. While research on anxious 

populations has placed emphasis on negative urgency, some studies have found positive 

associations between anxiety and broader emotion-based impulsivity (Johnson et al., 2013, 

2017).    

 We predicted that the indirect effect of anxiety on experiential avoidance would be 

stronger via emotion-based rather than non-emotional dimensions of impulsivity. However, our 

data-driven model revealed a similar pattern with the non-emotional factor of hyperactivity. 

Specifically, individuals who exhibited greater anxiety and hyperactivity demonstrated greater 

experiential avoidance. These results are in line with previous literature demonstrating a high 

cooccurrence of ADHD hyperactivity symptoms and clinically significant anxiety (Jacob et al., 

2014; Reimherr et al., 2017). No current research has examined the relationship between 

hyperactivity and experiential avoidance. However, one study found that compared to healthy 

participants, individuals with ADHD had greater difficulty tolerating emotionally discomfiting 

situations without engaging in impulsive behaviors- an experience akin to experiential avoidance 
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(Cavelti et al., 2019). It is possible then that motor-based impulsivity (e.g., restlessness, 

fidgeting) may serve as a way to cope with internal distress or may be an outward manifestation 

of it. 

While indirect effects of anxiety on experiential avoidance through both emotion-based 

impulsivity and hyperactivity were positive, the indirect effect through the planning factor was 

negative. In other words, high anxiety and lower planning was associated with less experiential 

avoidance. This finding aligns with initial expectations that in comparison to emotional 

dimensions, non-emotional dimensions of impulsivity would not be positively associated with 

experiential avoidance. However, planning did not mirror hyperactivity, which is also a non-

emotional dimension of impulsivity. Furthermore, this result does not align with prior literature 

linking greater emotion regulation, reflection, and mindfulness to reduced experiential avoidance 

(Naragon-Gainey et al., 2017).  

The finding that high anxiety and lower planning were associated with less experiential 

avoidance suggests that there may be additional factors that influence relationships between 

impulsive dimensions and experiential avoidance. Additional measures would be needed to fully 

elucidate underlying drivers of these results; however, parallels between the (lack of) 

premeditation and planning factors provide some clues for further exploration. The premeditation 

factor was not a significant mediator, but it demonstrated the same directionality of relationships 

with anxiety and experiential avoidance (i.e., a positive relationship with anxiety, negative 

relationship with experiential avoidance, and a negative indirect effect). As previously outlined, 

items loading onto both premeditation and planning factors reflected similar themes of lack of 

self-discipline, responsibility, or caution (e.g., UPPS-P Item 16: “I like to stop and think things 

over before I do them”). A speculative interpretation could be that individuals who are anxious 
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and lack planning tendencies may be less reflective, or less likely to link their anxiety to internal 

cues (e.g., emotion, physical sensations) and painful memories associated with experiential 

avoidance. To our knowledge, there is no prior literature linking lack of premeditation or 

planning (or similar constructs including self-discipline or future orientation) and experiential 

avoidance. In all, these results suggest that presentations of anxiety in conjunction with different 

dimensions of impulsivity yield different patterns of experiential avoidance. 

Limitations. These analyses are limited by low power due to a small sample size that 

may contribute to poor model fit for results of the CFA. Although data from 916 participants 

were collected, our sample was limited to 589 participants following MTurk data quality checks. 

Due to the strength of relationships, we would anticipate that a larger sample would reinforce 

these patterns of results and future studies should examine these questions in larger samples. 

Furthermore, although we aimed to recruit equivalent numbers of men and women, 

generalizability of findings may be limited due to homogeneity of racial background and sexual 

orientation across our sample. Previous studies have demonstrated that individuals who hold 

sexual, racial, or gender minority identities exhibit elevated rates of psychopathology (Fox et al., 

2020), and in particular, may engage in risky behaviors commonly associated with impulsivity 

(Jones et al., 2018). The unique psychosocial stressors (e.g., racism, homophobia) and lack of 

structural support that individuals with minoritized identities face may exacerbate relationships 

between negative urgency and experiential avoidance.  

Furthermore, poor model fit of the CFA may reflect variance not captured by measures 

administered in this study, data quality notwithstanding. For one, this study did not measure 

anxiety sensitivity, which has previously been implicated in the relationship between anxiety and 

negative urgency (Guillot et al., 2014; Sofis et al., 2020). The inclusion of measures of anxiety 
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sensitivity, such as the Anxiety Sensitivity Index (Reiss et al., 1986), could provide more insight 

into how fears of sensations associated with emotions may interact with impulsive traits and 

contribute to experiential avoidance. Furthermore, this study did not directly measure or exclude 

externalizing psychopathology (e.g., substance use, ADHD). Externalizing symptoms 

unaccounted for in these analyses may have contributed unexplained variance in these 

relationships. In order to specifically isolate the interaction between anxious symptomatology 

and impulsive traits, future studies may exclude substance use or ADHD symptoms or include 

measures as covariates.  

Finally, these analyses may be impacted by potential floor effects of item responses. This 

study aimed to examine impulsive traits and anxious symptoms across continuums that transcend 

conventional clinical cutoffs, and therefore, data collection was not restricted to clinical samples. 

Although subscale scores across all of our measures spanned from subclinical to clinical ranges, 

individual items- particularly on measures of impulsivity- demonstrated low endorsement rates. 

Findings from this unrestricted sample would likely benefit from replication in a sample with a 

greater range of symptom endorsement, especially in the clinical range.  

Future Directions. Results from this research provide a foundation to examine 

individual differences in profiles of co-occurring anxiety and impulsivity that could yield 

different targets for behavioral treatments. In particular, future research should examine 

relationships between emotion-based dimensions of impulsivity and experiential avoidance 

accounting for externalizing psychopathology, anxiety sensitivity, and means of behavioral 

avoidance. Due to the cross-sectional nature of our data, it is not possible to interpret 

directionality of relationships; future studies may reexamine these relationships within a 

longitudinal cohort to better understand causal links between anxious and impulsive constructs. 
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Additionally, our findings provide evidence for relationships between impulsive dimensions and 

experiential avoidance, future research may examine coping behaviors (e.g., “escape” related 

behaviors, methods of alleviating distress in the absence of problematic substance use) 

associated with these constructs.  

Conclusion. In summation, the present study demonstrated that the relationship between 

anxiety and experiential avoidance is differentially mediated by emotional and non-emotional 

dimensions of impulsivity. Although the indirect effect of anxiety on experiential avoidance 

through negative urgency was not significant, the indirect effect was significant via emotion-

based impulsivity and hyperactivity. Conversely, we found a significant negative indirect effect 

via planning such that greater anxiety and low planning tendencies were associated with less 

experiential avoidance. Evidence that both emotional and non-emotional impulsive factors may 

have different relationships with experiential avoidance further motivates analyses of neural 

function in association with clinical symptoms, to be outlined in Chapters 3 and 4. Examining 

shared and distinct regions of prefrontal cortex activation involved in emotional and non-

emotional inhibitory control processes (Chapter 3) and comparing relationships between these 

patterns of activation and clinical symptoms (Chapter 4) will provide further insight into neural 

correlates that could underlie correlations observed in these analyses. 
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CHAPTER III 

Prefrontal Activation Associated with Emotional Interference and Motor Inhibition in the 

Adolescent Brain Cognitive Development (ABCD) Dataset 

Prefrontal cortex (PFC) function has broadly been associated with a wide array of 

processes (e.g. emotional appraisal, conflict management, motor inhibition) relevant to inhibitory 

control related to psychopathology (Braver, 2001; Dixon et al., 2017; Hu et al., 2016). Prefrontal 

inhibitory control is engaged during emotional interference to maintain attention on a primary 

task while disengaging from emotionally salient distractors. Prefrontal inhibitory control is also 

engaged during motor inhibition tasks to interrupt prepotent motor responses. Studies have 

demonstrated reduced inhibitory control in individuals with psychopathology during both 

emotional (e.g. emotional interference) and non-emotional (e.g. motor inhibition) tasks (Braver, 

2001; Dixon et al., 2017; Hu et al., 2016). Emotional interference has relevance to anxiety and 

motor inhibition has relevance to impulsivity. Lack of inhibitory control underlying both may be 

a crucial component in a general “p factor” underlying all psychopathology (Bari & Robbins, 

2013; Sotres-Bayon et al., 2004; Weafer et al., 2019).  

Our goals are to understand how facets of inhibitory control (emotional interference and 

motor inhibition) manifest in the brain, and then to explore relationships between brain-based 

processes and clinical symptoms (i.e., anxiety and impulsivity). Therefore, in this chapter, we 

interrogated potential shared and unique patterns of PFC function underlying inhibitory control 
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associated with emotional interference and motor inhibition. We aimed to uncover PFC function 

associated with inhibitory control processes shared between both emotional and non-emotional 

tasks. Studies have examined neural activation associated with these processes separately or in 

parallel, but few studies have specifically interrogated the overlap in patterns of activation 

related to both emotional (emotional interference) and non-emotional (motor inhibition) facets of 

inhibitory control. In the present study, we take a transdiagnostic approach to examining 

overlapping and distinct patterns of PFC activation during emotional interference and motor 

inhibition using data from early adolescents in the ABCD dataset.  

Emotional Interference 

Emotional interference in non-clinical samples has been conceptualized as a function of 

bottom-up processing of emotional input combined with top-down PFC regulation (Marwood et 

al., 2018). Previous research on emotional interference in adult and adolescent samples has 

implicated regions involved in: modulating emotional responses and conflict management, 

namely the ACC (Stollstorff et al., 2013); and decision making and working memory such as the 

dlPFC (Kohn & Fernández, 2020). In addition, the middle frontal gyrus, a region associated most 

commonly with language and possibly involved in reorienting attention, has been implicated in 

emotional interference (Colich et al., 2017; Japee et al., 2015).  

Clinical samples – particularly those with anxiety – have demonstrated differences in 

both performance and neural activation associated with emotional interference (Goodwin et al., 

2017a). Studies have found that when compared to healthy controls, participants with anxiety 

demonstrate increased attention to negative stimuli and slower reaction times on emotional 

interference tasks (Veerapa et al., 2020). Some studies have shown that in comparison to healthy 



 

54 

 

individuals, those with anxiety have reduced activation in the PFC during emotional interference 

(Villemonteix et al., 2017). However, other research has suggested that individuals with anxiety  

may recruit additional PFC activation to maintain performance (Ladouceur et al., 2005a).  

Table III.1 

Studies examining neural activation during negative emotion (or combined emotional) vs. 

neutral contrasts of the EN-Back Task 

Citatio

n 
Sample 

Task 

Contras

ts 

dlPF

C  
ACC 

Amygd

ala 

Putam

en 

Addition

al 

Regions 

Psychopathol

ogy 

(O'Brie

n et al, 

2020) 

Pre-

Adolesce

nts 

2-Back, 

0-Back: 

Emotio

nal 

(Happy, 

Fearful) 

vs. 

Neutral 

Faces 

↓ 
↓ 

Caudal 
↑ L,R ↓  

 ↓ 

Caudate; 

↓ 

Nucleus 

Accumb

ens (L) 

− Psychotic-

Like 

Symptoms; − 

Depression 

(Muell

er et 

al, 

2017) 

Adolesce

nts 

0-Back: 

Angry 

vs. 

Neutral 

↑ 
   −    

− 

Nucleus 

Accumb

ens 

None 

 Adults − 

(Mulli

n et al, 

2012) 

Adults 

2-Back: 

Fearful 

vs. 

Neutral 

Faces 

↑ − ↑ R ↑ R 

↑ 

Inferior 

Parietal 

Cortex 

(L,R) 

↑ Bipolar 

Disorder 

(Berto

cci et 

al, 

2012) 

Adults 

2-Back:  

Fearful 

vs. No 

Face 

−  −  −  −    

− 

Depression; 

− Bipolar 

Disorder 

(Sun et 

al., 

2020) 

Adults 

0-Back: 

Combat 

vs. 

Neutral 

Images 

− 

↑ 

Subgen

ual 

↑ L,R     − PTSD 

Note. dlPFC = dorsolateral prefrontal cortex; ACC = anterior cingulate cortex  Directionality 

of activation for contrast and correlations with psychopathology indicated (↑ = Increased; ↓ = 

Decreased; − = None) 
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Emotional N-Back Task. Emotional interference has been examined using common 

probes of working memory and cognitive control with emotionally salient stimuli (e.g., Affective 

Stroop Task, EN-Back Task). The EN-Back was designed to probe working memory capacity 

and cognitive load while processing emotional and non-emotional information (Casey et al., 

2018a). In addition, this task may be used to probe differences in cognitive processes due to 

interference from emotional (mainly negative) stimuli. fMRI studies have examined neural 

function during the negative vs. neutral image contrast (i.e., activation during trials including 

negative stimuli vs. trials including neutral stimuli) on the EN-Back Task. Consistent with other  

probes of emotional interference, these studies have found differences in PFC (dlPFC, ACC) and  

amygdala activation during negative compared to neutral trials (For review of studies, see Table 

III.1). Directionality in patterns of neural function and relationships with clinical symptoms have 

also yielded mixed findings across studies. To our knowledge, one study has examined neural 

function during negative vs. neutral face trials on the EN-Back Task using the ABCD dataset to 

probe relationships between neural function and both depression and psychotic-like symptoms 

(O’Brien et al., 2020a). This study demonstrated that all participants had reduced activation in 

dlPFC and ACC and increased activation in amygdala during emotional vs. neutral face trials. 

Studies examining relationships between internalizing symptoms and neural function on the EN-

Back Task have predominantly focused on the working memory condition. Two studies have 

examined relationships between symptoms of bipolar disorder and depression and neural 

function during emotional vs. neutral contrasts (Bertocci et al., 2012; Mullin et al., 2012). One 

study reported that greater bipolar symptom severity was associated with greater activation in 

dlPFC, amygdala, and putamen during fearful faces compared to neutral faces (Mullin et al., 
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2012). By contrast, the other study reported no differences in neural function during the fearful 

face vs. no face contrast and no relationship with clinical symptoms (Bertocci et al., 2012).  

Motor Inhibition  

Deficits in inhibitory control during emotional interference appear most clinically 

relevant to anxiety; in contrast, motor inhibition (i.e., ability to inhibit prepotent responses), is 

often employed as a cognitive and neural proxy for impulsivity (Roberts et al., 2011). Well 

established neural indices of motor inhibition in healthy samples include motor control regions 

(e.g., supplementary motor area; SMA) and inferior frontal gyrus (IFG; Weafer et al., 2019). In 

addition, some studies and meta analyses have linked motor inhibition with activation in 

emotional processing regions, including ACC (Rubia et al., 2001a), dlPFC, and insula (Nee et 

al., 2007a). Like emotional interference, behavioral performance and patterns of activation 

associated with motor inhibition have differed between healthy controls and clinical samples. 

Impaired motor inhibition has been associated with ADHD, OCD, and psychotic disorders, but is 

not as strongly linked with internalizing disorders such as anxiety and depression (For meta-

analysis, see Lipszyc & Schachar, 2010).  

 Stop Signal Task. Motor inhibition has been classically assessed with paradigms such as 

the Go/No-Go or Stop Signal Tasks (SST; Logan et al., 2014) which do not include emotional 

stimuli. fMRI studies have examined neural function during failed stop trials vs. go trials (i.e., 

activation during trials where participants fail to inhibit response when a stop cue is presented vs. 

trials where a go cue is presented) on the SST. This task has been widely established as a probe 

of motor inhibition, and neural activation associated with failed inhibition on this task aligns 

with findings from other common tasks (e.g., Go/No-Go, Flanker) in IFG, SMA, and ACC 

(Rubia et al., 2001a). Two studies thus far have reported relationships between neural activation 
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on the SST and clinical symptoms using the ABCD dataset. In one study, differences between 

children with and without parental history of alcohol use disorder were only found in cerebellum 

for failed inhibition, while no differences were found in frontal regions (Lees et al., 2020). 

Another study found decreased activation in orbitofrontal and parietal regions during failed 

inhibition in participants with ADHD and high irritability (Lee et al., 2022). To our knowledge, 

studies have not yet been conducted on the ABCD sample examining activation during SST and 

internalizing symptoms. Although studies have consistently demonstrated that anxiety is 

associated with increased reaction time on the SST (Lipszyc & Schachar, 2010a), only a few 

studies have examined relationships between activation during the SST and internalizing 

symptoms in adult samples. One study found that people with anxiety and depression who use 

cannabis showed greater negative and positive urgency than healthy controls, but there were no 

differences in patterns of activation on the SST (Spechler et al., 2020a). By contrast, another 

study only demonstrated a relationship between trait anxiety and amygdala activation on the 

SST, but not between trait anxiety and vmPFC activation (Li et al., 2009). 

Early Adolescent Prefrontal Development Associated with Anxiety and Impulsivity  

Examining shared and distinct patterns of PFC inhibitory control over the course of 

development may illuminate risk for clinically significant psychopathology over the lifetime. 

Onset of both anxiety disorders (Ströhle et al., 2018a) and externalizing disorders marked by 

high impulsivity (e.g. ADHD; O’Neill et al., 2017) often precede full development of PFC in 

early adulthood (Arain et al., 2013). However, research has demonstrated variability in PFC 

development in early adolescence that may precede the onset of both clinically significant 

anxiety and impulsivity. In particular, childhood anxiety has been associated with age-related 

differences in PFC-amygdala connectivity (Gee et al., 2013; Gold et al., 2016; Wu et al., 2016a). 
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One longitudinal analysis of early adolescents has demonstrated changes in connectivity between 

amygdala and dlPFC associated with increasing anxiety and low behavioral inhibition between 

age 10 to age 13 (Abend et al., 2020). Furthermore, a meta-analysis of developmental (age range: 

9-21 years) neuroimaging studies showed that externalizing disorders marked by impulsivity 

(i.e., Oppositional Defiant Disorder; ODD, Conduct Disorder; CD, ADHD) are also associated 

with reduced activation in frontal regions such as bilateral ACC and OFC in addition to 

amygdala and striatum (Noordermeer et al., 2016). These findings from an early adolescent 

sample suggest that 1) there is evidence of differences in PFC activation and connectivity with 

bottom-up processing regions in pre-clinical and clinical samples compared to healthy 

adolescents, and 2) these differences have been associated with or are predictive of both anxiety 

and impulsivity. This suggests that there is merit to further examining PFC activation in an early 

adolescent sample.  

Rationale for the Present Sample  

The purpose of this study was to examine shared and distinct patterns of activation in the 

PFC across emotional and non-emotional forms of inhibitory control. We chose the large, 

multisite ABCD dataset to answer these questions because it allowed us to examine patterns of 

neural function associated with two separate inhibitory control tasks completed by the same 

participants. This dataset includes behavioral, psychometric, and neuroimaging data from over 

11,000 early adolescent children and has been previously used to assess transdiagnostic 

relationships across psychological constructs and relationships between neural function and 

psychological symptoms (Rapuano et al., 2020; O’Brien et al., 2020). Previous research has 

examined PFC activation during emotional and non-emotional tasks separately, with little 
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opportunity to conduct within-subject comparisons of neural activation across tasks. Prior studies 

that have probed activation across tasks (Rubia et al., 2001a; Swick et al., 2011) have lacked the 

sample size of a multisite dataset like ABCD, limiting statistical power and generalizability of 

findings. The use of this dataset provides an unprecedented opportunity to examine PFC 

activation across established tasks of emotional interference and motor inhibition in a well-

powered and more representative sample of adolescents across the United States. Further 

examination of PFC activation in a large, well powered dataset of adolescents may provide 

critical insight into patterns of activation that could convey risk for the future development of 

psychopathology. Early detection of possible neurobiological indicators of psychopathology 

could allow for a greater focus on methods of prevention earlier in development.  

Specific Aims  

The present study examined neuroimaging data from the EN-Back Task and SST from 

the ABCD dataset. We aimed to identify shared and distinct PFC activation associated with 

emotional interference and motor inhibition. Findings of shared regions of activation during both 

tasks would likely reflect common processes that govern both emotional and non-emotional 

inhibition. We had the following predictions: 

First, consistent with previous studies on emotional interference using the EN-Back Task, 

we hypothesized that reduced activation would be observed in regions including the dlPFC, 

vmPFC, and ACC during negative compared to neutral face trials. Second, based on meta-

analyses and reviews of neural activation during the SST, we hypothesized that reduced 

activation in IFG, ACC, and dlPFC would be observed during failed stop vs. go trials. Third, we 
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hypothesized that similar patterns of PFC activation would be shared across both tasks in regions 

including the dlPFC and ACC. 

Method  

Participants 

 

The ABCD Study is a multisite, longitudinal dataset including neurocognitive and 

psychometric data from 9–10-year-old children (Casey et al., 2018b) collected from 22 sites 

across the United States. The ABCD Release 4.0 included task-based neuroimaging data and 

psychometric data from 11,876 participants (DOI 10.15 154/1523041). For full ABCD Study 

recruitment procedures and sample information, see (Barch et al., 2018a; Garavan et al., 2018). 

For these analyses, data from children with ADHD, psychotic-like symptoms, developmental 

delays, and substance use risk based on clinical thresholds from the Kiddie Schedule for 

Affective Disorders and Schizophrenia (K-SADS; Kaufman et al., 1997) were excluded. Given 

that a primary measure of interest for Chapter 4 was the UPPS-P negative urgency scale, 

participants without negative urgency scores were also excluded. Finally, participants were 

excluded for excessive head motion during MRI scans (< 4 minutes per run of data with 

FD<0.9), poor coregistration or warping, or 

poor behavioral performance based on ABCD 

performance flags (for breakdown of 

inclusion criteria for the current sample, see 

Table III.2). After exclusions, the final 

sampled consisted of 2264 participants (Mage 

= 10.02, SDage = 0.63; 56.22% Female; 

63.68% White; 47.75% >$100,000 Income). For full demographic information, see Table III.3.  

Table III.2 

Inclusion criteria for current sample 

 

Inclusion Criteria  n 

Total Baseline Arm 1 Participants  11878 

No Substance Use  11847 

Completed Negative Urgency 

Subscale 

11726 

No Risk for Psychosis 11559 

No ADHD 9324 

No Developmental Delays 8628 

Completed SST  5188 

Completed EN-Back  4369 

Acceptable MRI Data 2264 
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Procedure 

 

Emotional N-Back Task (EN-

Back). The EN-Back task is a modified 

version of a working memory task that 

includes conditions of differing cognitive 

load with emotional and non-emotional 

stimuli. The task included 24 unique faces 

of each emotion type and 24 non-emotional 

images of buildings, during which 

participants indicate whether an emotional 

(happy, fearful), non-emotional (neutral) 

face, or building “lure” matches a fixed “target” image at the beginning of the task block (0-

Back), or a “target” image presented two trials prior to the current trial (2-Back). This task 

allowed for assessment of emotional interference, or the ability to inhibit emotional interference 

in order to make a correct response. Trials are presented for 2000ms with 500ms ITIs. 

Participants completed two runs of this task lasting approximately five minutes each with eight 

task blocks (four 2-Back, four 0-Back) and four fixation blocks. Only negative and neutral face 

trials from the 0-Back condition were used in the present analyses to specifically probe patterns 

of activation associated with emotional interference as opposed to cognitive load. 

 Stop Signal Task (SST). The SST is an established measure of motor inhibition that 

requires participants to repeatedly respond to a “Go” cue and inhibit responses when a “Stop” 

cue appears. In this task, participants indicated the direction of an arrow facing left or right (Go 

Table III.3 

Demographic Characteristics of the Sample 

(n = 2266; Mage = 10.02, SDage = 0.63) 

 n % 

Race/Ethnicity   

White 1443 63.68% 

Hispanic 392 17.30% 

Black 178 7.86% 

Asian 50 2.21% 

Other 203 8.96% 

Sex   

Female 1274 56.22% 

Male 992 43.78% 

Income   

≤ $50,000 133 17.87% 

$50,000-$100,000 405 28.51% 

≥ $100000 646 47.75% 

Not Specified 1082 5.87% 
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Trials) or withhold responses when the left or right arrow is followed by a “Stop” cue (upward 

arrow; Stop trials). Initially, Go-trials were terminated after 1000ms if a response was not made. 

Stop cues were presented 300ms after presentation of left or right arrow cue and terminated after 

300ms. Task was adapted in real time, such that a tracking algorithm decreased or increased trial 

durations by increments of 50ms to maintain an accuracy of 50% successful and 50% 

unsuccessful stop trials and 80% successful go trials for each participant. Intertrial intervals 

(ITIs) were presented for variable durations between 700-2000ms with fixation crosses 

superimposed on black backgrounds. Participants completed two runs of this task with 180 trials 

(150 Go/ 30 Stop trials) each. This task was used to identify patterns of PFC activation 

associated with non-emotional motor inhibition during the failed stop vs. go trials contrast.  

fMRI Preprocessing and Analysis Methods. Imaging protocols were harmonized 

across ABCD sites and scanners (Casey et al., 2018b; Hagler et al., 2019). Preprocessing of 

whole brain functional MRI data followed a standardized preprocessing procedure previously 

used for preprocessing of ABCD Data (see Appendix 1 modified from Sripada et al., 2021), 

using fMRIPrep version 1.5.0 including fieldmap correction, coregistration to the T1 anatomical 

image, and realignment. Functional data were projected onto fsaverage surface space and 

normalized to the MNI brain template in volume. Nuisance regressors (i.e., including five 

principal components from cerebrospinal fluid, and five from white matter) were calculated from 

the MNI volume image.  

For the present analyses, surface data and subcortical volume data were then combined 

into a Connectivity Informatics Technology Initiative (CIFTI) image in the standard HCP space 

(HCP 32k, with 91,282 grayordinates). Images were then scaled to have a grand mean of 10,000 

and entered into first level processing for task-based analyses. CIFTI formatted files were used 
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rather than traditional Neuroimaging Informatics Technology Initiative (NIFTI) files. CIFTI 

formatted files are comprised of both 2-dimensional cortical surface data and 3-dimensional 

subcortical volumetric data, while NIFTI files only contain volumetric data (Dickie et al., 2020). 

Therefore, CIFTI files provide benefits including greater statistical sensitivity, elimination of 

issues related to spatial smoothing with volumetric data, and greater fidelity to the anatomical 

surface. Although it is possible to map subcortical regions using standard MNI coordinates, this 

coordinate system is not recommended for cortical surface data. Subject-level differences in 

cortical surface structure result in lack of correspondence with volume-based coordinates. 

Instead, studies including CIFTI data in analyses have reported correspondence (i.e., % overlap 

between data and regions defined by atlas) with different cortical atlases to provide greater 

accuracy in identification of regions of activation (See Liu et al., 2020; Sheng et al., 2019). 

 A fixed-effects general linear model was used to assess whole brain neural activation 

during Stop Trials vs. Go Trials for the SST and during negative (fearful) vs. neutral face trials 

during the 0-Back condition of the EN-Back Task. Whole brain analyses were conducted for 

both tasks and cluster peaks were identified using a) the Desikan-Killiany Tourville Atlas (DKT; 

Klein & Tourville, 2012); b) the HCP Multimodal Parcellation (HCP-MMP 1.0; Glasser et al., 

2016); and c) the Yeo 7-Network Atlas (Yeo et al., 2011). Based on regions identified across 

these three atlases, peak vertices in PFC were identified and then individually reviewed via 

visual inspection using the Human Connectome Project Workbench. 

Conjunction Analysis. Given prior evidence that the SST and EN-Back may activate 

similar inhibitory control regions, we aimed to establish shared activation between tasks. A 

conjunction analysis was conducted to identify overlapping patterns of activation between the 
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EN-Back Task and SST. The conjunction was calculated using maps of T scores from both the 

EN-Back Task and SST (threshold at p < 0.05, FDR corrected, 10,000 permutations). 

 

Results 

Consistent with Liu et al., (2020), for each task activation, we report the Area ID, peak 

statistical value, vertex number, and overlap with the DKT Atlas, and the HCP Multimodal 

Parcellation (HCP-MMP 1.0; Glasser et al., 2016; Table III.4). Results beyond the scope of these 

analyses are outlined in Appendix 2. 

Table III.4 

FDR Corrected Cortical Results 

Hemisphe

re 

Area 

ID  (mm
2) 

Peak 

T 

Verte

x 

Cluster Overlap: DKT 

Atlas (Desikan et al., 

2006) 

Cluster Overlap: HCP 

MMP Atlas (Glasser et 

al., 2016) 

EN-Back Task- Negative vs. Neutral Face Trials 

R 10 4.236 
1907

0 

Rostral Middle Frontal 

(100%) 

IFSp (Inferior Frontal; 

100%) 

Stop Signal Task- Stop vs. Go Trials 

L 4 7.19 2767 

Superior Frontal (29.9%); 

Precentral (22.1%); Insula 

(14.0%); Pars opercularis 

(14.0%); Caudal Middle 

Frontal (6.9%); Caudal 

Anterior Cingulate 

(5.7%);  

6r (Rostral Area 6; 

9.7%); 6a (Anterior Area 

6; 8.1%); FOP4 (Frontal 

Opercular Area 4; 7.3%); 

SCEF (Supplementary 

and Cingulate Eye Field; 

7.0%); 6ma (Anterior 

Area 6m; 5.6%);  
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R 32 7.296 2903 

Superior Frontal (76.5%); 

Caudal Anterior Cingulate 

(14.6%); Caudal Middle 

Frontal (5.9%);  

6ma (Anterior Area 6m; 

16.6%); SCEF 

(Supplementary and 

Cingulate Eye Field; 

15.6%); 6a (Anterior 

Area 6; 11.5%); p32pr 

(Prime Area p32; 

10.7%); SFL (Superior 

Frontal Language Area; 

10.6%); a32pr (Prime 

Anterior Area 32; 

10.5%); 8BM (Area 

8BM; 9.1%);  

R 40 4.971 
1949

2 

Pars Opercularis (34.3%); 

Insula (24.6%); Precentral 

(18.6%); Lateral 

Orbitofrontal (10.2%); 

Pars Triangularis (7.9%);  

6r (Rostral Area; 21.7%); 

AVI (Anterior Ventral 

Insular Area; 11.4%); 

FOP4 (Frontal Opercular 

Area 4; 10.9%); MI 

(Middle Insular Area; 

9.1%); 44 (Area 44; 

8.7%); FOP5 (Frontal 

Opercular Area 5; 8.1%); 

PEF (Premotor Eye 

Field; 5.5%);  

Conjunction 

R 7 3.046 
1917

4 
Parsopercularis (100%) 

IFJa (Inferior Frontal; 

100%) 

 

EN-Back Task. Results 

demonstrated greater activation 

during negative compared to neutral 

trials on 0-Back trials in the right 

rostral middle frontal gyrus (100% 

overlap; Figure III.1).  

Stop Signal Task. For the 

Stop vs. Go Trial contrast on the SST, 

Figure III.1 

Neural activation during the EN-Back Task 
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results revealed greater activation in regions including the bilateral superior frontal gyrus (Left: 

29.9% overlap; Right: 76.5% overlap), caudal anterior cingulate (Left: 5.7% overlap; Right: 

14.6% overlap), caudal middle frontal gyrus (Left: 6.9% overlap; Right: 5.9% overlap), left 

precentral (22.1% overlap), left insula (14.0% overlap), and the left pars opercularis (14.0% 

overlap) for stop compared to go trials (Figure III.2a and b). 

 

 

 

  

Figure III.2 

Neural activation during the SST 

a. Anterior Cingulate Cortex activation 

b. Dorsolateral prefrontal cortex activation 



 

67 

 

 

Conjunction Analysis. 

Results of the conjunction analysis 

revealed common patterns of 

activation across both tasks in the 

right pars opercularis (100% overlap; 

Figure III.3). 

 

 

Discussion 

The purpose of this study was to examine overlapping and distinct patterns of PFC 

activation associated with emotional interference and motor inhibition processes within this 

sample of pre-adolescents. A growing body of work has centered on the identification of 

neurobiological factors early in development that may forecast future clinical symptoms and 

contribute to diagnostic and prevention efforts. PFC function and its role in multiple facets of 

inhibitory control has been of particular focus for its relevance across the spectrum of 

psychological conditions. Despite the longstanding focus on neurobiological mechanisms 

associated with multiple forms of inhibitory control, findings have been mixed. The ACC 

(Stollstorff et al., 2013; Sun et al., 2020) and dlPFC (Kohn & Fernández, 2020; Mueller et al., 

2017; Mullin et al., 2012; O’Brien et al., 2020b) are often linked to emotional interference; 

however, studies have yielded inconsistent patterns of activation in these regions (See Table 

III.1). In contrast, the SMA and IFG have been well established as regions involved in motor 

Figure III.3 

Results of the Conjunction Analysis  
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inhibition (Rubia et al., 2001b), but some research has also implicated regions commonly 

associated with emotion (e.g., ACC, Rubia et al., 2001; dlPFC, Nee et al., 2007). Therefore, it 

remains unclear which prefrontal regions may be commonly involved across multiple forms of 

inhibitory control, and which regions may be involved in specific emotional and non-emotional 

processes.  

Our results demonstrated activation in regions encompassing bilateral dACC, superior 

frontal gyrus, insula, and dlPFC during the SST, activation in the rostral MFG during the EN-

Back Task, and common activation across both tasks in the IFG. SST activation was classified 

by cortical atlases across multiple prefrontal areas, with activation consistent with the dACC 

(Figure III.2a) and dlPFC (Figure III.2b) as reported in prior studies probing cognitive control 

(For comparable regions of activation in ACC and dlPFC, see Mullin et al., 2012). The region of 

activation common to both tasks was consistent with the right IFG as reported in prior studies 

(for a comparable region of activation in IFG, see Hughes et al., 2013).  

Contrary to our hypotheses for the EN-Back task, we only found activation in the MFG 

during this task. Activation in the MFG has not previously been found during the EN-Back 

negative emotion contrast. However, activation in MFG has been reported in studies including 

similar emotion-based tasks (i.e., task-irrelevant emotional distractors, particularly negative 

compared to neutral face distractors; Colich et al., 2017; Kennedy et al., 2021; Wang et al., 

2008), suggesting that it could play an important role in management of emotional interference. 

Previous literature has suggested that the MFG directs attentional control between top-down and 

bottom-up processing (Japee et al., 2015). Greater disengagement from negative affective faces 

has also been associated with greater resting state and task based functional connectivity between 

MFG and regions such as the fusiform gyrus (Bae et al., 2019) and amygdala (Sebastian et al., 
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2017). Therefore, one interpretation of this finding could be that the MFG may contribute to 

disengagement from irrelevant emotion information and reengagement with the primary working 

memory task.  

We predicted that activation in ACC and dlPFC would be associated with emotional 

interference and may be shared between tasks. The ACC and dlPFC have been linked to both 

emotional and non-emotional interference processing due to their roles in conflict monitoring 

and attention to task-relevant information respectively (For meta-analysis, see: Xu et al., 2016). 

Surprisingly, we found that these regions were only engaged during the SST. We examined 

activation solely during 0-Back trials to target PFC activation associated with emotion, rather 

than cognitive load; however, it is possible that an interaction between higher cognitive load 

(e.g., 2-Back) and emotion is required to sufficiently engage ACC and dlPFC. Notably, a 

previous study using EN-Back data from the ABCD sample showed reduced activation in both 

ACC and dlPFC during emotional compared to neutral faces when both 0-Back and 2-Back trials 

were included (O’Brien et al., 2020b).  

Additionally, we hypothesized that the IFG would be involved in motor inhibition but not 

emotional interference. It is interesting then, that activation in this region was common across 

both tasks. This finding suggests that functions governed by the IFG are central to both 

preventing emotional interference and effectively inhibiting a motor response. Although the IFG 

has predominantly been implicated in non-emotional motor inhibition (Nee et al., 2007b), 

activation in this region has also been demonstrated during emotional variants of multiple motor 

inhibition tasks (for meta-analysis, see Cromheeke & Mueller, 2014). The IFG has been 

implicated in suppression of both task irrelevant information (e.g., emotion) and suppression of 

motor responses, particularly with increased task difficulty (Hughes et al., 2013). Our finding 
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suggests that the IFG could be involved in the shared process of overriding both emotion and 

prepotent response behavior. 

Finally, we expected that activation in ACC and dlPFC may be shared across tasks given 

some prior evidence implicating these regions in motor inhibition (Rubia et al., 2001a). Previous 

studies have predominantly reported reduced activation associated with failure to inhibit 

responses, particularly in clinical samples (Bourque et al., 2017; Luijten et al., 2014; Moran et 

al., 2018). In contrast, we found increased activation in ACC and dlPFC during failed inhibition. 

One study demonstrated increased activation in ACC for adolescents without, compared to those 

with, ADHD during unsuccessful inhibition, and increased dlPFC activation across all subjects 

during stop vs go trials regardless of successful inhibition (Pliszka et al., 2006). Our finding 

aligns with baseline activation patterns reported in the ABCD sample; increased activation in 

ACC and dlPFC have been reported during both correct and incorrect stop vs. go trials (Chaarani 

et al., 2021). It is possible that differences in activation in these regions associated with failed 

inhibition could emerge later on in development (Larsen & Luna, 2018). Another possible 

interpretation surrounding increased ACC activity during failed inhibition could be that failed 

inhibition engages both cognitive and emotional functions. One study demonstrated that 

increased ACC activity during incorrect stop trials on the SST was associated with greater 

subjective frustration associated with performance (Spunt et al., 2012). In summation, these 

findings provide greater insight into prefrontal control unique to managing emotional 

interference and non-emotional motor inhibition and shared across tasks.   

Limitations. Findings from the present analyses are subject to task-based limitations. For 

one, the primary function of the EN-Back Task is to examine working memory across cognitive 

load conditions, rather than measuring interference of emotionally salient stimuli. Previous 
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studies using this task have demonstrated findings in prefrontal regions specific to emotion 

contrasts (e.g., fearful or negative vs. neutral faces; Mueller et al., 2017; Mullin et al., 2012; 

O’Brien et al., 2020; Sun et al., 2020). However, effects of emotion may be constrained by 

limited salience of emotional face stimuli, lack of explicit instructions to attend to emotion (i.e., 

capturing implicit emotional processing only), and cognitive load diluting emotional effects. 

Future studies comparing non-emotional vs. emotional inhibitory control may include behavioral 

tasks explicitly probing or manipulating emotion (e.g., fear conditioning, emotion recognition 

paradigms), or tasks that employ more salient stimuli such as the International Affective Picture 

System (IAPS; Lang et al., 2005). Use of an explicit emotion task may reveal distinct prefrontal 

activation associated with emotional but not unemotional inhibitory control. 

Future Directions. These analyses were conducted on baseline data from a longitudinal 

sample. Therefore, these analyses may be repeated when this cohort is older to probe within-

subject developmental changes in PFC function associated with emotional interference and 

motor inhibition. Furthermore, these analyses were specifically focused on prefrontal regions due 

to their clinical relevance to impulsivity and inhibitory control; however, there were findings of 

significant activation in regions beyond the scope of this study (Appendix 2). Future studies 

using this longitudinal sample should examine functional connectivity between top-down PFC 

control and bottom-up regions (e.g., amygdala; Gee et al., 2013; Gold et al., 2016; Wu et al., 

2016). Network-based analyses would provide additional context to understanding mechanistic 

drivers of inhibitory control involved in emotional and non-emotional tasks. 

Conclusions. The present study aimed to explore patterns of PFC function associated 

with both emotional and motor inhibition processes. PFC function has been unequivocally linked 

to inhibitory control processes; however, in line with findings from self-report data outlined in 
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Chapter 2, these results reveal commonalities in neural function associated with emotional and 

non-emotional processing. Use of secondary data from the ABCD Study was critical to 

addressing our aims, as it allowed for comparison of task activation within the same sample, and 

provided a large, well powered sample to adequately capture potential differences in PFC 

function. In addition, an early developmental sample allowed us to capture patterns of PFC 

function that could predict ongoing development of clinical symptoms as this cohort ages. 

Finally, these analyses were conducted using cortical surface data via the CIFTI file format. 

Cortical data more closely adheres to the surface structure of the brain than traditional volumetric 

averages, providing greater accuracy in mapping activation. In summation, these findings 

provide support for the unique involvement of the MFG in emotional interference and dACC and 

dlPFC in motor inhibition. In addition, we identified the IFG as a region common to both 

emotional and non-emotional inhibition. These analyses lay the foundation to explore 

relationships between these patterns of PFC activation and clinical symptoms in Chapter 4, and 

track changes in these patterns of activation as the ABCD Study cohort ages. 
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Chapter IV:  

Relationships between Negative Urgency and Prefrontal Activation Associated with 

Emotional Interference and Motor Inhibition 

As posited in Chapter 1, negative urgency may be best positioned to capture the 

intersection of anxious and impulsive clinical presentations due to its relevance to negative 

emotion and externalizing disorders. In Chapter 2, we probed relationships between anxiety and 

dimensions of impulsivity, including negative urgency, and examined effects of their interactions 

on the outcome of experiential avoidance. Building on these analyses focused on clinical 

symptoms, we now aim to understand relationships between negative urgency and neural 

function underlying forms of inhibitory control relevant to both anxiety and impulsivity. In 

Chapter 3, we uncovered differences in PFC function associated with inhibitory control 

governing emotional interference (relevant to anxiety) and non-emotional motor inhibition 

(relevant to impulsivity). Relationships may differ between these patterns of PFC activation and 

trait negative urgency.   

In this chapter, we examine relationships between anxiety symptoms, impulsive traits 

(including negative urgency) and PFC function associated with emotional interference and motor 

inhibition. Specifically, we explored the indirect effects of 1) anxiety on MFG activation 

associated with emotional interference through negative urgency and global impulsivity (Figure 

IV.1); and 2) global impulsivity on both ACC and dlPFC activation associated with motor 
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inhibition through negative urgency and anxiety (Figure IV.2). Examining these relationships 

with negative urgency will provide additional mechanistically driven insight into whether and 

how this construct functions as a conduit between anxiety and global impulsivity.  

Neural Function Associated with Negative Urgency 

In addition to similarities between behavioral presentations of negative urgency, anxiety, 

and global impulsivity, emerging literature interrogating the neural correlates of negative 

urgency has mirrored neurocognitive deficits associated with anxiety and impulsivity. 

Relationships between trait negative urgency and neural function have predominantly been 

examined in the context of substance use. Thus, regions involved in reward salience including 

the dorsal striatum and caudate have been linked to negative urgency. In keeping with 

conceptualizations of neural function associated with other forms of psychopathology, negative 

urgency has been conceptualized as a failure of top-down regulation over emotion (Cyders et al., 

2014). Like anxiety, negative urgency has been associated with hyperactivation in emotion 

processing regions (e.g., insula, amygdala; Xiao et al., 2013), and reduced activation in PFC 

regions (e.g., lateral orbitofrontal cortex; OFC, vmPFC). In absence of SUD, few studies have 

examined relationships between negative urgency and PFC inhibitory control over emotional 

interference and motor inhibition. However, behavioral similarities between negative urgency 

and both anxiety and impulsivity, as well as PFC functional similarities in both anxiety and 

impulsivity, may point to a similar association between negative urgency and reduced PFC 

inhibitory control.   

Negative Urgency and Emotional Interference 

As previously outlined, PFC regions implicated in managing emotional interference (i.e., 

disengaging from irrelevant emotion distractors) include the ACC (Stollstorff et al., 2013), 
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dlPFC (Kohn & Fernández, 2020), and MFG (Colich et al., 2017; Japee et al., 2015). Neural 

function associated with emotional interference has relevance to anxiety. Individuals with 

anxiety show heightened attention to negative stimuli (Goodwin et al., 2017b) and reduced 

emotion regulation (Picó-Pérez et al., 2017). On cognitive tasks including negative stimuli, 

individuals with anxiety demonstrate poorer performance or slower reaction times to maintain 

performance when compared to healthy controls (Ladouceur et al., 2005b; Villemonteix et al., 

2017). Imaging studies employing emotional interference tasks have linked anxiety with reduced 

activation in emotion regulation regions (e.g. superior frontal gyrus, ACC, MFG), 

hyperactivation in emotion processing regions (e.g., amygdala), and decreased functional 

connectivity between PFC and amygdala (Fitzgerald et al., 2019; J. Li et al., 2020a). 

  Negative urgency has been associated with similar patterns of neural function and in 

turn, we anticipated similar relationships with PFC control over emotional interference as seen 

with anxiety. Some previous literature examining neural function associated with negative 

urgency mirrors the dual process model of neural activation associated with emotional 

interference in anxious individuals. Findings suggest reduced activation in PFC including 

orbitofrontal cortex (OFC) and anterior cingulate cortex (ACC; Smith & Cyders, 2016a) and 

increased activation in amygdala and reward processing regions (e.g. striatum) are associated 

with negative urgency. However, other findings reflect a compensatory model of hyperactivation 

in PFC regions in addition to emotion processing regions, potentially to manage emotional 

interference. Previous literature has reported positive relationships between negative urgency and 

greater activation in the OFC and amygdala (Cyders et al., 2015b) in healthy social drinkers and 

greater activation in vlPFC in addition to insula and dorsal striatum (Chester et al., 2016; Cyders 

et al., 2015b) in healthy participants.   
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Negative Urgency and Motor Inhibition 

Although reduced PFC inhibitory control over emotional interference may be more 

intuitively associated with psychopathology, previous literature has also demonstrated 

differences in regions associated with motor inhibition in clinical samples. Poor performance on 

motor inhibition tasks, even in absence of emotionally salient stimuli, has been associated with 

multiple forms of psychopathology including externalizing disorders (e.g. ADHD) and anxiety 

(Lipszyc & Schachar, 2010b). Inhibitory control during motor inhibition tasks has been probed 

as a neural proxy for the personality trait of impulsivity (Roberts et al., 2011). As a dimension of 

impulsivity, negative urgency may also be associated with deficits in motor inhibition 

irrespective of emotional processing. Across healthy and clinical samples, motor inhibition is 

associated with motor control regions (e.g., SMA), and the IFG (Weafer et al., 2019). Some 

studies have also implicated the ACC and dlPFC in motor inhibition (Nee et al., 2007b; Rubia et 

al., 2001b). To the best of our knowledge, only two studies thus far have examined relationships 

between negative urgency and neural activation during non-emotional versions of a motor 

inhibition task (the SST). One study demonstrated a relationship between negative urgency and 

reduced activation in the IFG during Stop vs. Go Trials in participants with no psychopathology 

(Wilbertz et al., 2014). However, another study demonstrated no relationship between task 

activation in the IFG and negative urgency during this contrast in participants with anxiety or 

depression and cannabis use disorder (Spechler et al., 2020b).  

Negative urgency has relevance to multiple dimensions of psychopathology, across 

existing diagnostic categories, and may reflect central underlying deficits in PFC function. 

Negative urgency may capture specific impulsive actions that could contribute to the relationship 

between anxiety and PFC activation specific to a lack of emotion regulation. Conversely, 
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negative urgency may capture the specific role of negative emotion in the relationship between 

global impulsivity and PFC activation specific to inhibitory control. Examining the role of 

negative urgency in relationships between clinical symptoms and these neural processes will 

provide additional insight into the potential position of negative urgency at the intersection of 

impulsivity and anxiety.  

Rationale for Present Sample 

As previously outlined, use of the ABCD Dataset allowed for comparisons of PFC 

activation across common probes of emotional interference and motor inhibition in a large 

sample of early adolescents. Similarly, negative urgency has previously been identified in early 

adolescent samples as a risk factor for development of later psychopathology, namely substance 

use disorders (Settles et al., 2012; Smith & Cyders, 2016b). Negative urgency has also been 

found to mediate relationships between anxiety disorders and substance use behaviors in 

adolescence (Wolitzky-Taylor et al., 2016). Thus, an early adolescent sample allowed us to 

capture variation in negative urgency, anxiety, and global impulsivity and their relationships with 

PFC function.  

Specific Aims  

 

The conjunction map generated in Chapter 3 revealed unique patterns of activation 

specific to 1) emotional interference (the negative vs. neutral face contrast of the EN-Back Task) 

in the MFG and 2) motor inhibition (Stop vs. Go Trials on the SST) in the ACC and dlPFC. In 

order to better characterize the position of negative urgency among anxious and impulsive traits 

related to inhibitory control, task-based PFC function and indicators of anxiety and impulsivity 

were subjected to structural equation models.  
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We first examined the indirect effect of anxiety on activation in the right MFG specific to 

emotional interference on the EN-Back Task through negative urgency and additional indicators 

of impulsivity (See Figure IV.1 for conceptual model of relationships). We hypothesized that 

anxiety would be inversely related to MFG activation during negative compared to neutral face 

trials and that negative urgency would be the dimension of impulsivity that explained the greatest 

variance in these relationships.  

 

Similarly, we used indicators of anxiety and negative urgency to examine the role of 

negative emotion in the relationship between non-emotional dimensions of impulsivity and 

activation specific to motor inhibition on the SST in both the bilateral caudal ACC and dlPFC 

(See Figure IV.2 for conceptual model of relationships). Although anxiety has previously been 

associated with performance and neural activation on the SST, we anticipated that the indirect 

Figure IV.1 

Conceptual model of relationships between anxiety, impulsivity, and activation on the EN-Back 

Task 
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effect of non-emotional global impulsivity on motor inhibition would be stronger through 

negative urgency than anxiety.  

 

Figure IV.2 

Conceptual model of relationships between anxiety, impulsivity, and activation on the SST 
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Method 

Participants 

 Psychometric and neuroimaging data from the same participants in the ABCD dataset 

used in Chapter 3 were included in the present analyses. For full exclusion criteria for the current 

sample, see Table III.3. 

Procedures  
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 Assessment.  For full ABCD Study procedures, see (Barch et al., 2018a; Garavan et al., 

2018). In addition to MRI procedures outlined in Chapter 3, participants and parents were 

instructed to complete a series of behavioral surveys including measures of anxiety and trait 

impulsivity (For survey characteristics, see (Barch et al., 2018b; Watts et al., 2021a).  

The Behavioral Inhibition System/Behavioral Activation System Scale (BIS/BAS; 

Carver & White, 1994). The BIS/BAS is a well-established measure of behavioral inhibition and 

approach that participants responded to using a Likert-type scale. The youth version of the 

BIS/BAS modified for use in the ABCD Study included 20 items (For full details, see Pagliaccio 

et al., 2016). Subscales include one BIS (Punishment Sensitivity) subscale and three BAS 

subscales (Drive, Reward Responsiveness, and Fun Seeking). Items were summed separately for 

subscales.  

Short Form of The Urgency, Premeditation (lack of), Perseverance (lack of), 

Sensation Seeking, Positive Urgency, Impulsive Behavior Scale- Children, ABCD Version 

(S-UPPS-P-C; (Watts et al., 2021b). The full version of the UPPS-P is a well validated measure 

of dimensional impulsivity that has been widely used in adult samples. The Short Form of the 

UPPS-P for Children was developed specifically for the ABCD Study sample and includes four 

items (modified to be appropriate for children) from each of the original subscales (Negative 

Urgency, Lack of Premeditation, Lack of Perseverance, Sensation Seeking, Positive Urgency; 

Barch et al., 2018). Using the ABCD sample, Watts et al., (2020) found that the short form 

demonstrated the same factor structure as the original scale, and established convergent and 

discriminant validity with measures of psychopathology (e.g. K-SADS-5, CBCL) and 

impulsivity (e.g. BIS/BAS). Items for each subscale were summed separately.  
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The Child Behavior Checklist (CBCL (Achenbach, Thomas, 2013). The CBCL is an 

established measure used to assess parent-reported anxiety symptoms in children between the 

ages of 6-18. The CBCL-A is a DSM-oriented subscale including 10 statements that parents of 

participants responded to on a Likert-type scale (Kendall et al., 2007).  

Analytic Strategy. Beta weights from the right MFG for negative vs neutral 0-back trials 

on the EN-Back task and both caudal ACC and dlPFC for stop vs go trials on the SST were 

included in cross-sectional structural equation models. First, we conducted an EFA including 

multiple indicators of impulsivity (i.e., subscales of the UPPS-P and BIS/BAS excluding 

negative urgency) to establish the factor structure of a latent factor of impulsivity. The latent 

factor of impulsivity, informed by the EFA, was included in subsequent confirmatory factor 

models. In the first CFA, parent-reported anxiety was used as the predictor variable, negative 

urgency and the latent factor of impulsivity served as mediators, and activation in the MFG on 

the EN-Back task was the outcome variable. Two CFAs were conducted using PFC activation on 

the SST to examine the effects of emotion-based constructs (i.e., negative urgency, anxiety) on 

the relationship between global impulsivity and motor inhibition. In these models, the latent 

variable of impulsivity was the predictor variable, and negative urgency and anxiety served as 

mediators. ACC activation on the SST was included as the outcome variable for one CFA and 

dlPFC activation on the SST was included as the outcome variable on the other CFA. Analyses 

were conducted using maximum likelihood estimation, and the 95% confidence interval for 

parameter estimates in the confirmatory factor model was computed using percentile bootstrap 

procedure with 10,000 random draws. 
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Sum scores were calculated for psychometric variables according to standardized scoring 

practices outlined for each measure. Descriptive statistics, correlations between variables of 

interest, and factor analyses were conducted in MPlus Version 8.4 (Muthén & Muthén, 1998).  

Results 

Descriptive Statistics. Descriptive statistics are provided in Table IV.1. Sum scores for 

measures of impulsivity were normally distributed and ranged from subclinical to clinical levels; 

however, anxiety scores were skewed heavily toward lower scores. Data were transformed to 

account for non-normal distribution of the data; while no transformations fully normalized the data, 

a log transformation yielded the strongest effect on distribution out of all transformations 

attempted. A constant of 1 was added to all CBCL Anxiety scores and scores were log transformed 

to account for non-normal distribution (See Figure IV.3 for histograms).  

Table IV.1 

Descriptive Statistics 

Scale Subscale n Mean SD Min Max Kurtosis Skew α 

UPPS-P 

1. Negative Urgency 2264 8.18 2.48 4.00 16.00 -0.38 0.28 0.64 

2. Positive Urgency 2264 7.48 2.66 4.00 16.00 -0.16 0.53 0.78 

3. Sensation Seeking 2264 9.88 2.56 4.00 16.00 -0.44 -0.04 0.49 

4. Lack of 

Premeditation  
2264 7.52 2.11 4.00 16.00 0.94 0.64 0.74 

5. Lack of 

Perseverance  
2264 6.66 2.00 4.00 16.00 1.03 0.82 0.68 

BIS/BAS 

6. BIS Punishment 

Sensitivity 
2264 9.44 3.53 0.00 21.00 0.03 0.39 0.67 

7. BAS Reward 

Responsiveness 
2264 8.71 2.21 0.00 15.00 0.01 0.16 0.30 

8. BAS Drive 2264 5.24 2.03 0.00 12.00 0.01 0.48 0.38 

9. BAS Fun Seeking 2264 5.79 2.27 0.00 12.00 -0.24 0.17 0.52 

CBCL 
10. DSM-Oriented 

Anxiety 
2264 1.41 1.88 0.00 15.00 6.67 2.13  0.77 

Note. SD = standard deviation.         
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a) Raw data 

 

b) log transformed data 

 

  

Figure IV.3 

Histogram of responses on the CBCL Anxiety scale  
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All data were standardized (Z scores computed) to account for impact of differences in 

scales of psychometric measures and beta weights with respect to the BOLD signal from 

neuroimaging analyses.  Intercorrelations between measures of impulsivity included in the EFA 

ranged from r = -0.15 (UPPS-P Lack of Perseverance and BIS Punishment Sensitivity) to r = 

0.62 (BIS Punishment Sensitivity and BAS Fun Seeking; Table IV.2). Distributions and 

correlations were consistent with previous studies conducted using baseline behavioral data from 

the ABCD sample (Davis et al., 2019; Watts et al., 2021a).  

Table IV.2  

Zero-order correlation matrix  
Scale Subscale 1 2 3 4 5 6 7 8 9  

UPPS-P 

1. Negative 

Urgency 

- 
        

 

2. Positive 

Urgency 

0.48 - 
       

 

3. Sensation 

Seeking 

0.11 0.14 - 
      

 

4. Lack of 

Premeditation  

0.19 0.20 0.08 - 
     

 

5. Lack of 

Perseverance  

0.16 0.18 -0.11 0.41 - 
    

 

BIS/BAS 

6. BIS 

Punishment 

Sensitivity 

0.23 0.19 0.27 -0.04 -0.15 - 
   

 

7. BAS Reward 

Responsiveness 

0.22 0.15 0.15 -0.07 -0.12 0.56 - 
  

 

8. BAS Drive 0.23 0.21 0.11 -0.08 -0.05 0.60 0.45 - 
 

 

9. BAS Fun 

Seeking 
0.25 0.21 0.10 -0.02 -0.04 0.62 0.57 0.47 -  

CBCL 
10. DSM-

Oriented Anxiety 
0.03 -0.01 -0.04 -0.02 0.06 0.06 0.07 0.05 0.05  

 

Exploratory Factor Analysis. In keeping with the analytic strategy for Chapter 2, we 

first conducted an EFA to determine the structure of a latent factor of impulsivity for inclusion in 

the subsequent CFA. A parallel analysis indicated a two-factor solution for the EFA above the 
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95th percentile estimates based on 100 simulated datasets. An EFA with maximum likelihood 

extraction with an oblique rotation revealed that indicators from the BIS/BAS and UPPS-P 

Sensation Seeking loaded robustly (i.e. greater than 0.35; Hair Jr et al., 2009) on one factor; 

while the other subscales of the UPPS-P loaded on a second factor. The model met conventional 

standards for good fit (ꭓ2 = 489.10, df = 19, p < 0.001; RMSEA = 0.11; SRMR = 0.05; CFI = 

0.91; TLI = 0.83). Factors were significantly correlated (0.37) and were likely attributable to 

measure-specific effects (For factor loadings in the EFA, see Table IV.3).  

Table IV.3  

Factor loadings from exploratory factor analysis  

  
EFA 

Factor 1 Factor 2 

BIS Punishment Sensitivity  0.85* -0.02 

BAS Reward Responsiveness 0.69* 0.00 

BAS Drive 0.65* 0.06* 

BAS Fun Seeking 0.70* 0.09* 

Negative Urgency 0.07* 0.70* 

Positive Urgency 0.01 0.63* 

Sensation Seeking 0.22* 0.07* 

Premeditation  -0.28* 0.50* 

Perseverance -0.35* 0.50* 

Note. EFA = exploratory factor analysis; STD = 

standardized factor loadings. Oblique, geomin rotation 

used in EFA; factor correlation r = 0.37. 

 

Informed by results of this EFA, we sought to improve model fit of subsequent 

hypotheses-driven models. We conducted analyses including a) CFAs with a latent factor of 

impulsivity without specifying covariances between subscales, and b) CFAs with a latent 

bifactor model of impulsivity specifying covariances between subscales from each measure and 

sensation seeking with BIS/BAS subscales, per the EFA. Differences in fit were negligible and 
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no models met conventional standards for good fit (Table IV.4). Subsequently, we report the 

results from our second approach including latent bifactor models of impulsivity in our primary 

CFAs.   

In order to address possible low power for the proposed models, we followed up primary 

analyses with parsimonious analyses isolating dimensions of impulsivity (See Figure IV.4 for 

sample models). Model fit did not improve with more parsimonious models and results did not 

differ from those of the models originally proposed. Thus, we ascertained that issues of power or 

latent factor structure were not driving our results.  

 

 

Table IV.4 

Goodness of fit of confirmatory factor models  

Model with task-based 

activation as outcome 

variable 

Structure of 

Impulsivity 

Factor ꭓ2(df) 

p-

value 

RMSE

A (CI) CFI TLI SRMR 

MFG 

No 

Covariances 

Specified 

1636.53 

(42) <0.001 

0.13 

[0.12, 

0.14] 0.69 0.60 0.11 

Covariances 

Specified 

1348.60 

(36) <0.001 

0.13 

[0.12, 

0.13] 0.75 0.61 0.10 

ACC 

No 

Covariances 

Specified 

1444.80 

(42) <0.001 

0.12 

[0.12, 

0.13] 0.73 0.64 0.09 

Covariances 

Specified 

1130.52 

(36) <0.001 

0.13 

[0.11, 

0.12] 0.79 0.68 0.08 

dlPFC 

No 

Covariances 

Specified 

1436.08 

(42) <0.001 

0.12 

[0.12, 

0.13] 0.73 0.65 0.08 

Covariances 

Specified 

1123.37 

(36) <0.001 

0.12 

[0.11, 

0.12] 0.79 0.68 0.08 
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Relationships Between Anxiety, Impulsivity, and Emotional Interference.  

Our first hypothesis posited that the indirect effect of anxiety on activation in the MFG 

during the EN-Back task would be stronger through negative urgency than global impulsivity. 

Therefore, a CFA was conducted using CBCL Anxiety scores as the primary predictor variable, 

the global impulsivity factor and negative urgency as mediators, and activation in the MFG  

Figure IV.4 

Samples of parsimonious confirmatory factor models 
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during the EN-Back Task as the outcome variable. Model fit did not meet conventional standards 

of good fit (ꭓ2 = 1348.60, df = 36, 

p < 0.001; RMSEA = 0.13; 

SRMR = 0.10; CFI = 0.75; TLI = 

0.61). Results revealed a 

significant relationship between 

anxiety and global impulsivity (b 

= 0.06, p = 0.01). Indirect effects 

of global impulsivity and negative 

urgency were not significant; 

however, the direct effect of 

anxiety on MFG activation (b = 

0.07, p = 0.001) and total effect (b 

= 0.07, p = 0.001) were 

significant (See Table IV.5 for full results). 

Relationships Between Anxiety, Impulsivity, and Non-Emotional Inhibition.  

Similarly, we hypothesized that the indirect effect of global impulsivity on both dACC 

and dlPFC activation during the SST would be stronger through negative urgency than anxiety. 

In these models, the impulsivity factor was the primary predictor, the UPPS-P negative urgency 

subscale and CBCL anxiety were included as mediators, and dACC activation and dlPFC 

activation as outcome variables in each respective model.  

Table IV.5 

Results of the confirmatory factor model for emotional 

interference  
  STD 95% CI 

Impulsivity Factor (IMP)     

ANX →  IMP 0.06 [0.01,0.11]* 

IMP → MFG 0.03 [-0.02, 0.08] 

Indirect Effect 0.002 [-0.002, 0.01] 

Negative Urgency (NU)   

ANX → NU 0.02 [-0.02, 0.06] 

NU → MFG -0.02 [-0.06, 0.03] 

Indirect Effect 0.00 [-0.001, 0.001] 

Direct & Total Effects   

Direct Effect 0.07 [0.03, 0.11]* 

Total Indirect Effect 0.001 [-0.002, 0.004] 

Total Effect 0.07 [0.02, 0.11]* 

Note: ANX= CBCL Anxiety; NU = Negative Urgency; 

MFG = Activation in middle frontal gyrus during the EN-

Back Task; 95% CI = 95% confidence intervals for 

standardized coefficients; STD = standardized 

coefficients; * = p < 0.05. 95% confidence intervals 

derived via bias corrected bootstrap procedure with 

10,000 random draws. 
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dACC. Model fit did not meet conventional standards of good fit (ꭓ2 = 1130.52, df = 36, p 

< 0.001; RMSEA = 0.12; SRMR = 

0.08; CFI = 0.79; TLI = 0.68). 

Results revealed significant 

positive relationships between 

global impulsivity and both 

anxiety (b = 0.06; p = 0.02) and 

negative urgency (b = 0.36; p < 

0.001). Additionally, there was a 

significant inverse relationship 

between anxiety and ACC 

activation during failed inhibition 

(b = -0.05, p = 0.01). There were 

no significant total, direct, or 

indirect effects (Table IV.6). 

dlPFC. Model fit did not meet conventional standards of good fit (ꭓ2 = 1123.37, df = 36, 

p < 0.001; RMSEA = 0.12; SRMR = 0.08; CFI = 0.79; TLI = 0.68). Results revealed significant 

positive relationships between global impulsivity and both anxiety (b = 0.06; p = 0.02) and 

negative urgency (b = 0.36; p < 0.001). There were no significant total, direct, or indirect effects 

(Table IV.7).  

 

Table IV.6   

Results of the confirmatory factor model for ACC 

activation during motor inhibition 

  STD 95% CI 

Anxiety (ANX)     

IMP → ANX 0.06 [0.01, 0.10]* 

ANX → ACC -0.05 [-0.09, -0.01]* 

Indirect Effect -0.003 [-0.01, 0.00] 

Negative Urgency (NU)   

IMP → NU 0.36 [0.32, 0.41]* 

NU → ACC 0.02 [-0.02, 0.07] 

Indirect Effect 0.01 [-0.01, 0.03] 

Direct & Total Effects    

Direct Effect -0.04 [-0.09, 0.01] 

Total Indirect Effect 0.01 [-0.01, 0.02] 

Total Effect -0.03 [-0.08, 0.01] 

Note: ANX= CBCL Anxiety; IMP = latent factor of 

impulsivity; NU = Negative Urgency; ACC = Activation 

in the ACC during the Stop Signal Task; 95% CI = 95% 

confidence intervals for standardized coefficients; STD = 

standardized coefficients; * = p < 0.05. 95% confidence 

intervals derived via bias corrected bootstrap procedure 

with 10,000 random draws. 
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In a final effort to 

understand whether lack of 

findings may be driven by low 

reliability of child self-reported 

impulsivity, we conducted an 

exploratory analysis including 

parent-reported ADHD symptoms 

(i.e., CBCL ADHD syndrome 

subscale) as an indicator of 

impulsivity. These models 

demonstrated poorer fit than 

models including child-reported 

impulsivity. 

 

Discussion 

 The present study capitalizes on multiple indicators of psychopathology and neural 

function from early adolescents in the longitudinal ABCD dataset to examine associations 

between anxiety, impulsivity, and PFC activation during emotional interference and motor 

inhibition. Notably, these results did not support our hypotheses that negative urgency would 

mediate links between 1) anxiety and neural function during emotional interference and 2) global 

impulsivity and neural function associated with non-emotional inhibition. However, our results 

demonstrated a significant positive relationship between anxiety and global impulsivity, 

consistent with prior findings linking anxiety and impulsivity (Elsey et al., 2016; Merz et al., 

Table IV.7   

Results of the confirmatory factor model for dlPFC 

activation during motor inhibition 

  STD 95% CI 

Anxiety (ANX)     

IMP → ANX 0.06 [0.01, 0.10]* 

ANX → dlPFC -0.004 [-0.05, 0.04] 

Indirect Effect 0.00 [-0.003, 0.002] 

Negative Urgency (NU)   

IMP → NU 0.36 [0.32, 0.41]* 

NU →  dlPFC -0.02 [-0.07, 0.02] 

Indirect Effect -0.01 [-0.03, 0.01] 

Direct & Total Effects   

Direct Effect 0.02 [-0.04, 0.07] 

Total Indirect Effect -0.01 [-0.03, 0.01] 

Total Effect 0.01 [-0.04,0.05] 

Note: ANX= CBCL Anxiety; IMP = latent factor of 

impulsivity; NU = Negative Urgency; dlPFC = Activation 

in the dlPFC during the Stop Signal Task; 95% CI = 95% 

confidence intervals for standardized coefficients; STD = 

standardized coefficients; * = p < 0.05. 95% confidence 

intervals derived via bias corrected bootstrap procedure 

with 10,000 random draws. 
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2018). Additionally, we found a significant direct effect of anxiety on MFG responsivity to 

emotional interference, consistent with prior findings suggesting that anxiety is associated with 

greater activation in PFC regions during emotional interference (Li et al., 2020b; Veerapa et al., 

2020). While anxiety was associated with both impulsivity and MFG activation, neither negative 

urgency nor global impulsivity mediated the relationship between anxiety and MFG activation. 

Neither dimensions of impulsivity, nor anxiety were linked to PFC activation associated with 

motor inhibition. This might suggest that anxiety and impulsivity play less of a role in non-

emotional inhibitory control processes. 

 Examining relationships between neural function and symptoms of psychopathology in 

childhood is critical to inform efforts for early detection and intervention. Onset of both anxiety 

and externalizing disorders marked by high impulsivity (e.g., ADHD) often occur in early 

childhood and are highly comorbid (Friesen & Markowsky, 2021; Gordon-Lipkin et al., 2018). 

Our findings aligned with these previous findings, suggesting that anxiety and global impulsivity 

were positively associated. By contrast, the relationship between anxiety and negative urgency 

was not significant despite previous findings linking these constructs (Malivoire et al., 2019; 

Pawluk & Koerner, 2016). Previous literature has largely examined associations between anxiety 

and negative urgency in adult populations in the context of substance use and risky behaviors 

(Guillot et al., 2014; Menary et al., 2015). Therefore, it is possible that relationships between 

anxiety and the specific dimension of negative urgency may develop as this cohort ages.  

Despite limitations outlined in Chapter 3 surrounding the utility of the EN-Back Task in 

probing emotional interference (e.g., limited salience of emotional stimuli, lack of instruction to 

attend to emotion), our findings revealed a significant direct effect of anxiety on MFG function 

during this task. This finding aligns with previous studies linking pediatric anxiety with 
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functional differences in the PFC prior to full maturation. Differences have been demonstrated 

between anxious and healthy pediatric samples in prefrontal regions such as the ACC and vlPFC, 

particularly during appraisal of threat or emotion information, although directionality of findings 

have been mixed (For review, see Strawn et al., 2021). Our finding corroborates previous 

evidence of greater PFC engagement in individuals with anxiety, perhaps as a compensatory 

function to manage emotional interference (Ladouceur et al., 2005b). Contrary to our predictions, 

global impulsivity and negative urgency did not mediate the relationship between anxiety and 

MFG activation.  

Similarly, ADHD in early childhood has been linked to hypoactivity in frontoparietal and 

ventral attention networks during inhibition-related tasks (including ACC and dlPFC; for meta-

analysis, see Cortese et al., 2012). Therefore, we would have anticipated that global impulsivity 

and negative urgency would have been associated with PFC function and mediated relationships 

between anxiety and PFC function. Lack of findings surrounding impulsivity may suggest that 

links between anxiety, impulsivity, and brain function during emotion-related inhibitory control 

may become stronger over the course of development. The lack of impulsivity-related findings 

may also reflect previous criticisms of correlational analyses between self-report data and neural 

indices of behavioral performance. Previous studies have argued that low reliability and 

discrepant factors associated with measurement of self-report and behavioral response data 

contribute to weak correlations between these metrics (Dang et al., 2020; Hedge et al., 2018). 

Child and parent reported measures assess average levels of constructs uniformly to capture 

between-subjects variability. Behavioral tasks capture “best” performance and within-subjects 

variability through contrasts between trial types. This methodological issue is common across 

studies examining relationships between psychological symptoms and task-based neural function 
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(Dang et al., 2020); however, it poses a particular obstacle when examining the multifaceted and 

ill-defined construct of impulsivity. Well-established fMRI tasks (e.g. SST) have frequently been 

employed as behavioral proxies for symptom or trait based indicators such as impulsivity. 

However, meta-analyses have demonstrated low correlations of 0.10 between various forms of 

self-reported and behavioral performance-based impulsivity (Cyders & Coskunpinar, 2012; 

Duckworth & Kern, 2011). Therefore, in spite of a large sample size and multiple indicators of 

both child and parent-reported impulsivity, low concordance between these measures likely 

obfuscated nuanced relationships between these constructs and contributed to lack of findings.  

Limitations. Several factors should be considered when interpreting these findings. 

These analyses are limited by floor effects of psychometric data. In particular, CBCL scores 

across subscales, including anxiety, were skewed due to floor effects as many participants 

reported sum scores of 0. These floor effects are likely attributable to the age of participants at 

baseline data collection (Bevans et al., 2020). Although both anxiety and externalizing disorders 

associated with impulsivity have onsets in early adolescence, symptoms may be underreported 

by both children and parents due to limited insight or lack of consequences associated with 

symptoms. Therefore, the limited range of scores and non-normal distribution on a self-report 

measure of anxiety made it difficult to detect relationships between phenotypic and neural 

measures.  

Additionally, it is possible that lack of findings surrounding impulsivity and PFC 

function in the present analyses may reflect challenges in capturing impulsive traits through self 

and parent report measures. As previously discussed, numerous measures of self and parent-

reported impulsivity have been developed to capture nuances in dimensions of impulsivity 

(Carver & Johnson, 2018). Both the BIS/BAS and UPPS-P have been widely used as probes of 
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impulsivity; however, few studies have employed them in tandem. Similar to our findings, the 

previous studies that have used both of these measures have reported low to moderate 

correlations between their subscales (Threadgill & Gable, 2018; Watts et al., 2021b). 

Additionally, one study reported differences between subscales on the UPPS-P and BIS/BAS in 

relationships with the related construct of aggression (Miller et al., 2012). It is possible then that 

these results further illustrate possible differences in underlying constructs measured by these 

scales of impulsivity.  

Future Directions. These analyses leverage a number of strengths that may lay the 

foundation for future longitudinal analyses using data from this sample. Future analyses 

including baseline data from the ABCD sample may leverage items from parent reported 

measures of conduct, behavioral problems, or social interaction as more meaningful indicators of 

early adolescent impulsivity or psychopathology. As the ABCD cohort ages, future analyses may 

also examine relationships between baseline PFC function established in these analyses and 

symptom development over time. Longitudinal analyses allow for further understanding of early 

childhood neural function as a prospective index of psychopathology. Analyses spanning 

development may also provide further insight into the age when child self-reported symptoms 

serve as more reliable indicators of psychopathology than parent report measures.  

Conclusions. The present study did not demonstrate significant indirect effects of anxiety 

on MFG activation during emotional interference through impulsive dimensions. We also did not 

demonstrate indirect effects of global impulsivity on ACC or dlPFC activation during motor 

inhibition through emotional constructs of negative urgency and anxiety. These results provide 

insight into data and sample characteristics and may lay the foundation to explore relationships 

between neural function and psychopathology at subsequent time points. Future studies may 
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further examine relationships between PFC function and psychopathology as the ABCD cohort 

develops. Continued research in this domain will shed light on the role that negative urgency 

may play at the intersection of anxiety and impulsivity and its relationship to neural mechanisms 

underlying inhibitory control. This work has important implications for better defining a 

construct (i.e., impulsivity) that has relevance to both internalizing and externalizing pathology. 

Better characterizing relationships between anxiety and impulsivity may also move diagnostic 

and treatment efforts beyond the current limitations of categorical classifications.  

 

  



 

97 

 

CHAPTER V 

Integration and Conclusions 

Anxiety and impulsivity have been diagnostically siloed despite significant evidence of 

comorbidity and similarities in underlying neural mechanisms. Efforts to uncover behavioral and 

mechanistic similarities across different forms of psychopathology may provide a data-driven 

foundation for the reclassification of clinical conditions. However, these efforts have been 

complicated by broad and inconsistent definitions of impulsivity and inhibitory control 

(Strickland & Johnson, 2021). This dissertation project aimed to elucidate links between anxiety 

and impulsivity through the trait of negative urgency using both behavioral and neuroimaging 

data from adult and early adolescent samples.  

The first study examined how experiential avoidance varies in association with both 

negative urgency and global impulsivity, using self-report data collected from adult participants. 

We replicated links between anxiety and experiential avoidance, as well as anxiety and both 

global impulsivity and negative urgency. Our results did not support initial hypotheses that high 

negative urgency in combination with high anxiety would be associated with greater experiential 

avoidance than high global impulsivity in combination with high anxiety. However, our follow 

up analyses including data-driven factors of impulsivity revealed that high anxiety and both 

emotion-based impulsivity and hyperactivity were associated with greater experiential 

avoidance, while high anxiety and less planning were linked to less experiential avoidance. The 

second study sought to reveal overlapping and distinct patterns of PFC-based inhibitory control 
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associated with management of emotional interference and motor inhibition in a sample of pre-

adolescents from the ABCD Study. We demonstrated that emotional and non-emotional 

inhibitory control had both shared and distinct patterns of activation in the PFC. Specifically, 

emotional interference was associated with activation in the right MFG; motor inhibition was 

associated with activation in the bilateral dACC and dlPFC; and there was shared activation 

across both behavioral tasks in the IFG. The third study examined the role of negative urgency in 

relationships between the distinct patterns of activation identified in the second study, and child 

and parent reported anxiety and global impulsivity. We found a positive relationship between 

anxiety and global impulsivity and a significant relationship between  anxiety and MFG 

responsivity to emotional interference. We found no significant interactions between anxiety, 

impulsivity, negative urgency, and PFC function on either task, which could be due to limited 

endorsement of anxiety and impulsivity symptoms, or lack of involvement of negative urgency 

in these relationships in pre-adolescents. 

Results from both the first and second studies revealed differences in behavioral 

relationships and PFC function associated with distinct dimensions of impulsivity and inhibitory 

control. Study 1 showed significant indirect effects of anxiety on experiential avoidance through 

the dimensions of emotion-based impulsivity, hyperactivity, and (lack of) planning. Study 2 

showed unique activation in MFG specific to management of emotional interference and 

activation in dlPFC and dACC specific to motor inhibition. These differences between distinct 

dimensions of impulsivity and inhibitory control in relationships with anxiety symptoms and in 

underlying PFC function underscore the importance of greater specificity in definitions of 

impulsivity. This is also consistent with prior literature suggesting that anxiety is associated with 

both emotional dimensions of impulsivity such as negative urgency (Altan-Atalay et al., 2020; 
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Pawluk & Koerner, 2016b), and non-emotional dimensions such as hyperactivity (Jacob et al., 

2014; Reimherr et al., 2017) and motor inhibition (Grillon, Robinson, Krimsky, et al., 2017). 

Generalization of terminology across previous literature has likely contributed to mixed findings 

in relationships between impulsive dimensions and both psychological symptoms and patterns of 

neural function. Previous studies have asserted that impulsivity may serve as a broad term for 

related but distinct constructs (i.e., the jingle fallacy; Strickland & Johnson, 2021), while other 

studies have examined whether distinct impulsive dimensions such as negative and positive 

urgency may be measuring the same underlying construct (i.e., the jangle fallacy; Peterson & 

Smith, 2019). Our findings provide support for further research interrogating nuances in distinct 

dimensions of impulsivity and their relationships with internalizing pathology, namely anxiety. 

We hope that findings from this dissertation will provide potential targets (i.e., urgency, non-

planning, hyperactivity) for continued research to hone in on distinct impulsive dimensions. 

Given previous evidence of relationships between anxiety and negative urgency, we had 

hypothesized that emotion-based dimensions of impulsivity and inhibitory control would show 

stronger relationships with anxiety than non-emotional dimensions. However, Study 1 revealed a 

similar indirect effect of anxiety on experiential avoidance through both emotion-based 

impulsivity (i.e., negative and positive urgency), and the non-emotional dimension of 

hyperactivity. Additionally, Study 3 found that only relationships between anxiety and global 

impulsivity, but not negative urgency, were significant, although neither impulsive facet 

mediated the relationship between anxiety and MFG activation. Furthermore, Study 2 

demonstrated that the ACC and dlPFC, regions previously implicated in management of 

emotional interference (Kohn & Fernández, 2020; Stollstorff et al., 2013), were uniquely 

involved in non-emotional motor inhibition. These findings suggest that failed inhibition engages 
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both cognitive and emotional functions associated with dlPFC and ACC, or that over the course 

of development, differences in activation associated with failed inhibition and emotional 

interference may emerge (Larsen & Luna, 2018). These findings lay the foundation for future 

research to explore common factors (e.g., suppression of distractors, conflict management) that 

may underlie emotional and non-emotional facets of inhibitory control. 

The current dissertation also illustrates how relationships between anxiety and 

impulsivity and neural indices of inhibitory control may differ across the lifetime, underscoring 

the need for continued longitudinal research in this area. In our first study, we found that anxiety 

was positively related to multiple dimensions of impulsivity in an adult sample. Our third study 

corroborated the link between anxiety and global impulsivity, not negative urgency in pre-

adolescents. However, impulsive facets were not related to PFC function on either task and 

indirect effects of anxiety, global impulsivity, and negative urgency on PFC function were not 

significant. Previous literature has demonstrated that onset of anxiety and externalizing disorders 

marked by high impulsivity (e.g., ADHD) typically occurs in early adolescence, as young as 6-8 

years of age (O’Neill et al., 2017; Ströhle et al., 2018b). These symptoms have been associated 

with differences in PFC activation and functional connectivity between PFC and salience 

processing regions (e.g., amygdala, striatum; (Gold et al., 2016; Noordermeer et al., 2016; Wu et 

al., 2016b). Thus, findings from our second and third studies may serve as a foundation for future 

studies following the ABCD sample over time to investigate how baseline PFC activation may 

be associated with trajectories of anxiety and impulsivity symptoms and interactions between 

these symptoms over time. Furthermore, developmental studies often capture combinations of 

child, teacher, and parent reported symptoms; at young ages, child reported measures may be 

susceptible to low reliability due to lack of insight or psychological mindedness (Bevans et al., 
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2020). Future studies may examine the age at which parent and child-report measures reliably 

track symptoms and when these symptoms may align with PFC development.  

In summary, the findings from this dissertation provided further insight into nuanced 

relationships between anxiety and impulsivity and potential neural and behavioral targets for 

further study. In addition to setting the stage for future research into the complex interactions 

between these clinical presentations, this work has important implications for the future of 

behavioral treatments. Avoidance behavior is a key target of behavioral exposure treatments for 

anxiety disorders. Continued research examining the role of negative urgency and additional 

dimensions of impulsivity in inciting avoidance behavior may allow for greater specificity in 

targets of exposure treatments for anxiety. Negative urgency in particular has been shown to 

predict poorer outcomes for patients with depression and anxiety who underwent brief partial 

hospitalization (Peckham, Forgeard, Hsu, Beard, & Björgvinsson, 2019). Uncovering neural and 

behavioral relationships between negative urgency and anxiety-based avoidance behavior may 

allow for more targeted forms of exposure treatment that better account for the role of negative 

urgency. It is hoped that this dissertation project provides rationale for continued work in 

understanding these relationships, thus paving the way for greater efficacy in behavioral 

treatments and nuance in diagnostic approaches.  
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APPENDIX I 

Supplemental Methods 

FMRIPrep Methods 

Results included in this manuscript come from preprocessing performed using fMRIPrep 1.5.0 (Esteban, 

Markiewicz, et al. (2018); Esteban, Blair, et al. (2018); RRID:SCR_016216), which is based on Nipype 

1.2.2 (Gorgolewski et al. (2011); Gorgolewski et al. (2018); RRID:SCR_002502). 

Anatomical data preprocessing 

The T1-weighted (T1w) image was corrected for intensity non-uniformity (INU) with 

N4BiasFieldCorrection (Tustison et al. 2010), distributed with ANTs 2.2.0 (Avants et al. 

2008, RRID:SCR_004757), and used as T1w-reference throughout the workflow. The T1w-

reference was then skull-stripped with a Nipype implementation of the 

antsBrainExtraction.sh workflow (from ANTs), using OASIS30ANTs as target template. 

Brain tissue segmentation of cerebrospinal fluid (CSF), white-matter (WM) and gray-matter 

(GM) was performed on the brain-extracted T1w using fast (FSL 5.0.9, RRID:SCR_002823, 

Zhang, Brady, and Smith 2001). Brain surfaces were reconstructed using recon-all (FreeSurfer 

6.0.1, RRID:SCR_001847, Dale, Fischl, and Sereno 1999), and the brain mask estimated 

previously was refined with a custom variation of the method to reconcile ANTs-derived and 

FreeSurfer-derived segmentations of the cortical gray-matter of Mindboggle 

(RRID:SCR_002438, Klein et al. 2017). Volume-based spatial normalization to one standard 

space (MNI152NLin6Asym) was performed through nonlinear registration with 

antsRegistration (ANTs 2.2.0), using brain-extracted versions of both T1w reference and the 

T1w template. The following template was selected for spatial normalization: FSL’s MNI ICBM 

152 non-linear 6th Generation Asymmetric Average Brain Stereotaxic Registration Model [Evans 

et al. (2012), RRID:SCR_002823; TemplateFlow ID: MNI152NLin6Asym]. 

Functional data preprocessing 

For each of the 10 BOLD runs found per subject (across all tasks and sessions), the following 

preprocessing was performed. First, a reference volume and its skull-stripped version were 

generated using a custom methodology of fMRIPrep. A deformation field to correct for 

susceptibility distortions was estimated based on two echo-planar imaging (EPI) references with 

opposing phase-encoding directions, using 3dQwarp Cox and Hyde (1997) (AFNI 20160207). 

Based on the estimated susceptibility distortion, an unwarped BOLD reference was calculated for 

a more accurate co-registration with the anatomical reference. The BOLD reference was then co-

registered to the T1w reference using bbregister (FreeSurfer) which implements boundary-
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based registration (Greve and Fischl 2009). Co-registration was configured with six degrees of 

freedom. Head-motion parameters with respect to the BOLD reference (transformation matrices, 

and six corresponding rotation and translation parameters) are estimated before any 

spatiotemporal filtering using mcflirt (FSL 5.0.9, Jenkinson et al. 2002). The BOLD time-

series, were resampled to surfaces on the following spaces: fsaverage5. The BOLD time-series 

(including slice-timing correction when applied) were resampled onto their original, native space 

by applying a single, composite transform to correct for head-motion and susceptibility 

distortions. These resampled BOLD time-series will be referred to as preprocessed BOLD in 

original space, or just preprocessed BOLD. The BOLD time-series were resampled into standard 

space, generating a preprocessed BOLD run in [‘MNI152NLin6Asym’] space. First, a reference 

volume and its skull-stripped version were generated using a custom methodology of fMRIPrep. 

Several confounding time-series were calculated based on the preprocessed BOLD: framewise 

displacement (FD), DVARS and three region-wise global signals. FD and DVARS are calculated 

for each functional run, both using their implementations in Nipype (following the definitions by 

Power et al. 2014). The three global signals are extracted within the CSF, the WM, and the 

whole-brain masks. Additionally, a set of physiological regressors were extracted to allow for 

component-based noise correction (CompCor, Behzadi et al. 2007). Principal components are 

estimated after high-pass filtering the preprocessed BOLD time-series (using a discrete cosine 

filter with 128s cut-off) for the two CompCor variants: temporal (tCompCor) and anatomical 

(aCompCor). tCompCor components are then calculated from the top 5% variable voxels within a 

mask covering the subcortical regions. This subcortical mask is obtained by heavily eroding the 

brain mask, which ensures it does not include cortical GM regions. For aCompCor, components 

are calculated within the intersection of the aforementioned mask and the union of CSF and WM 

masks calculated in T1w space, after their projection to the native space of each functional run 

(using the inverse BOLD-to-T1w transformation). Components are also calculated separately 

within the WM and CSF masks. For each CompCor decomposition, the k components with the 

largest singular values are retained, such that the retained components’ time series are sufficient 

to explain 50 percent of variance across the nuisance mask (CSF, WM, combined, or temporal). 

The remaining components are dropped from consideration. The head-motion estimates 

calculated in the correction step were also placed within the corresponding confounds file. The 

confound time series derived from head motion estimates and global signals were expanded with 

the inclusion of temporal derivatives and quadratic terms for each (Satterthwaite et al. 2013). 

Frames that exceeded a threshold of 0.5 mm FD or 1.5 standardised DVARS were annotated as 

motion outliers. All resamplings can be performed with a single interpolation step by composing 

all the pertinent transformations (i.e. head-motion transform matrices, susceptibility distortion 

correction when available, and co-registrations to anatomical and output spaces). Gridded 

(volumetric) resamplings were performed using antsApplyTransforms (ANTs), configured 

with Lanczos interpolation to minimize the smoothing effects of other kernels (Lanczos 1964). 

Non-gridded (surface) resamplings were performed using mri_vol2surf (FreeSurfer). 

Many internal operations of fMRIPrep use Nilearn 0.5.2 (Abraham et al. 2014, RRID:SCR_001362), 

mostly within the functional processing workflow. For more details of the pipeline, see the section 

corresponding to workflows in fMRIPrep’s documentation. 

Copyright Waiver 

https://fmriprep.readthedocs.io/en/latest/workflows.html
https://fmriprep.readthedocs.io/en/latest/workflows.html
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The above boilerplate text was automatically generated by fMRIPrep with the express intention that users 

should copy and paste this text into their manuscripts unchanged. It is released under the CC0 license. 

  

https://creativecommons.org/publicdomain/zero/1.0/
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APPENDIX II 

Supplementary Table  

Hemisph

ere 

Are

a 

ID 

Pea

k T 

Verte

x 
DKT 

DKT 

% 

Overl

ap 

MMP 

MMP 

% 

Overl

ap 

Yeo7 

Yeo7 

% 

Overl

ap 

Stop Signal Task- Failed Stop vs. Go Trials 

L 1 
5.96

2 
2389 

Posterior 

Cingulate 
59% RSC 100% 

7Networks

_6 
69% 

L 3 
4.89

8 
4127 

Posterior 

Cingulate 
100% 23c 98% 

7Networks

_4 
93% 

L 4 
8.02

7 
2233 

Superior 

Frontal 
30% 

p32pR

OI 
5% 

7Networks

_4 
52% 

L 4 7.19 2767 

Caudal 

Anterior 

Cingulate 

6% 
p32pR

OI 
5% 

7Networks

_4 
52% 

L 4 
7.22

6 
3467 

Superior 

Frontal 
30% 6ma 6% 

7Networks

_4 
52% 

L 4 
5.58

5 
5769 Precentral 22% FEF 4% 

7Networks

_3 
21% 

L 4 
6.25

5 
6231 

Superior 

Frontal 
30% 6a 8% 

7Networks

_3 
21% 

L 4 
8.07

7 

1105

4 
Insula 14% FOP4 7% 

7Networks

_4 
52% 

L 4 
8.42

8 

1847

3 

Pars 

Opercularis 
14% FOP4 7% 

7Networks

_4 
52% 

L 4 
6.78

7 

1916

3 
Precentral 22% 6ROI 10% 

7Networks

_4 
52% 

L 4 
6.65

5 

1960

1 
Precentral 22% IFJp 3% 

7Networks

_3 
21% 

L 4 
5.11

8 

3097

7 

Superior 

Temporal 
2% PI 2% 

7Networks

_4 
52% 

L 5 
3.50

9 
4030 Paracentral 100% 5m 26% 

7Networks

_2 
100% 

L 8 7.06 7150 
Supramargi

nal 
45% IP2 8% 

7Networks

_6 
25% 

L 8 
8.42

1 
9412 

Supramargi

nal 
45% PSROI 7% 

7Networks

_4 
21% 



 

106 

 

L 8 
4.56

3 

122

89 

Superior 

Parietal 

31

% 
7PROI 5% 7Networks_3 

39

% 

L 8 
4.10

3 

129

06 
Precuneus 7% POS2 6% 7Networks_1 5% 

L 8 
5.75

1 

137

80 

Inferior 

Parietal 

10

% 
IP0 3% 7Networks_3 

39

% 

L 8 
7.82

8 

141

29 

Supramargin

al 

45

% 
IP2 8% 7Networks_6 

25

% 

L 8 6.57 
145

46 

Superior 

Parietal 

31

% 
LIPv 4% 7Networks_3 

39

% 

L 9 
5.59

9 

853

3 

Superior 

Temporal 

Sulcus 

11

% 
TPOJ1 7% 7Networks_4 9% 

L 9 
6.67

8 

154

42 

Lateral 

Occipital 

49

% 
MST 6% 7Networks_1 

50

% 

L 9 
6.95

6 

234

45 

Lateral 

Occipital 

49

% 
V3 7% 7Networks_1 

50

% 

L 9 
6.33

5 

234

86 

Lateral 

Occipital 

49

% 
LO2 5% 7Networks_1 

50

% 

L 9 
5.64

3 

241

41 
Fusiform 

13

% 
PH 9% 7Networks_3 

30

% 

L 10 
4.40

1 

944

0 

Superior 

Temporal 

100

% 
STSdp 

100

% 
7Networks_7 

100

% 

L 16 
4.73

1 

278

61 

Rostral 

Middle 

Frontal 

100

% 
9-46d 

41

% 
7Networks_6 

65

% 

L 16 4.75 
297

79 

Rostral 

Middle 

Frontal 

100

% 
46 

48

% 
7Networks_6 

65

% 

L 17 
2.52

7 

205

86 

Lateral 

Orbitofrontal 

100

% 
11ROI 

100

% 
7Networks_6 

100

% 

L 18 
2.38

9 

221

14 
Fusiform 

100

% 
TGv 

100

% 
7Networks_5 

100

% 

L 19 
2.62

1 

222

51 

Inferior 

Temporal 

100

% 
TF 

100

% 
7Networks_5 

100

% 

L 21 
3.58

6 

237

85 

Lateral 

Occipital 

100

% 
V1 

63

% 
7Networks_1 

100

% 

L 23 
5.73

2 

241

65 

Lateral 

Occipital 

86

% 
V2 

59

% 
7Networks_1 

100

% 

L 25 
3.05

9 

255

41 
Pericalcarine 

47

% 
V1 

100

% 
7Networks_1 

100

% 

L 31 
2.98

8 

311

03 
Insula 

39

% 
52 

100

% 
7Networks_2 

100

% 

R 33 
6.89

9 

900

1 

Supramargin

al 

18

% 
PF 6% 7Networks_4 

16

% 



 

107 

 

R 33 
6.62

5 

922

3 

Supramargin

al 

18

% 
PSROI 4% 7Networks_4 

16

% 

R 33 
4.02

8 

119

75 

Superior 

Parietal 

13

% 
V7 0% 7Networks_1 

31

% 

R 33 
4.89

7 

125

20 
Precuneus 5% 7Am 1% 7Networks_3 

26

% 

R 33 
5.50

7 

127

04 

Superior 

Parietal 

13

% 
POS2 5% 7Networks_1 

31

% 

R 33 
5.00

1 

136

83 

Inferior 

Parietal 

16

% 
IP1 4% 7Networks_3 

26

% 

R 33 
4.90

7 

140

93 

Superior 

Parietal 

13

% 
IPS1 1% 7Networks_3 

26

% 

R 33 
6.56

5 

143

55 

Superior 

Parietal 

13

% 
AIP 3% 7Networks_3 

26

% 

R 33 
7.16

1 

150

77 

Lateral 

Occipital 

24

% 
V4t 2% 7Networks_1 

31

% 

R 33 
6.93

4 

153

48 

Middle 

Temporal 
6% FST 2% 7Networks_3 

26

% 

R 33 
4.55

9 

224

71 

Inferior 

Temporal 
3% TE2p 3% 7Networks_3 

26

% 

R 33 
7.17

7 

233

42 

Lateral 

Occipital 

24

% 
V4 5% 7Networks_1 

31

% 

R 33 
7.87

5 

235

85 

Lateral 

Occipital 

24

% 
V4 5% 7Networks_1 

31

% 

R 33 
5.44

2 

239

61 
Fusiform 5% PH 3% 7Networks_1 

31

% 

R 33 
7.78

6 

242

34 

Lateral 

Occipital 

24

% 
V1 2% 7Networks_1 

31

% 

R 33 
7.39

8 

322

80 

Superior 

Temporal 
3% STSdp 3% 7Networks_7 9% 

R 34 
3.63

8 

221

4 

Posterior 

Cingulate 

88

% 

p24pR

OI 

13

% 
7Networks_4 

40

% 

R 34 
5.43

2 

229

8 

Posterior 

Cingulate 

88

% 
RSC 

36

% 
7Networks_6 

44

% 

R 34 
4.31

5 

416

4 

Posterior 

Cingulate 

88

% 
23c 

29

% 
7Networks_4 

40

% 

R 35 
3.78

4 

151

1 
Lingual 

96

% 
V1 

92

% 
7Networks_1 

100

% 

R 36 
8.00

5 

228

2 

Superior 

Frontal 

77

% 

p32pR

OI 

11

% 
7Networks_4 

51

% 

R 36 
7.29

6 

290

3 

Caudal 

Anterior 

Cingulate 

15

% 

a32pR

OI 

11

% 
7Networks_6 

26

% 

R 36 
6.11

9 

494

2 

Superior 

Frontal 

77

% 
SCEF 

16

% 
7Networks_4 

51

% 



 

108 

 

R 36 
5.59

2 

626

8 

Caudal 

Middle 

Frontal 

6% 6a 
12

% 
7Networks_3 

14

% 

R 36 6.3 
652

9 

Superior 

Frontal 

77

% 
6ma 

17

% 
7Networks_4 

51

% 

R 37 4.41 
309

12 
Precentral 

53

% 
55b 

47

% 
7Networks_4 

50

% 

R 39 
5.27

8 

102

90 
Insula 

80

% 
PoI1 

63

% 
7Networks_4 

100

% 

R 40 
7.60

8 

106

45 
Insula 

25

% 
MI 9% 7Networks_4 

61

% 

R 40 
8.67

9 

109

81 
Insula 

25

% 
FOP4 

11

% 
7Networks_4 

61

% 

R 40 
8.71

9 

185

74 

Pars 

Opercularis 

34

% 
6ROI 

22

% 
7Networks_4 

61

% 

R 40 
4.97

1 

194

92 
Precentral 

19

% 
6ROI 

22

% 
7Networks_3 

16

% 

R 42 
2.78

6 

150

42 

Middle 

Temporal 

50

% 
TE1p 

100

% 
7Networks_6 

100

% 

R 45 
5.67

9 

175

41 

Supramargin

al 

60

% 
PFop 

100

% 
7Networks_4 

73

% 

R 47 
3.34

1 

183

46 

Rostral 

Middle 

Frontal 

100

% 
IFSa 

50

% 
7Networks_6 

100

% 

R 48 
3.81

3 

193

11 

Rostral 

Middle 

Frontal 

100

% 
8C 

41

% 
7Networks_6 

100

% 

R 49 
2.27

8 

210

00 

Lateral 

Orbitofrontal 

100

% 
10pp 

100

% 
7Networks_5 

100

% 

R 50 
3.88

1 

218

88 

Inferior 

Temporal 

83

% 
TE2a 

92

% 
7Networks_5 

94

% 

R 54 
3.32

3 

221

65 

Inferior 

Temporal 

100

% 
TGv 

100

% 
7Networks_5 

100

% 

R 58 3.72 
287

46 

Rostral 

Middle 

Frontal 

100

% 
9-46d 

92

% 
7Networks_4 

66

% 

R 60 
3.68

7 

299

23 

Rostral 

Middle 

Frontal 

100

% 
46 

63

% 
7Networks_6 

100

% 

R 60 
3.59

6 

302

18 

Rostral 

Middle 

Frontal 

100

% 
p9-46v 

26

% 
7Networks_6 

100

% 

R 62 
3.28

7 

317

26 

Superior 

Temporal 

100

% 
STSda 

100

% 
7Networks_7 

100

% 



 

109 

 

L 64 

-

4.70

7 

124

50 

Superior 

Parietal 

54

% 
V3A 

41

% 
7Networks_1 

100

% 

L 64 

-

4.46

5 

248

37 

Lateral 

Occipital 

39

% 
V2 

20

% 
7Networks_1 

100

% 

L 65 

-

7.93

8 

261

24 
Precuneus 

75

% 
POS1 

52

% 
7Networks_7 

66

% 

L 66 

-

3.80

5 

112 Lingual 
100

% 
V2 

22

% 
7Networks_1 

100

% 

L 67 

-

6.95

1 

215

03 

Parahippoca

mpal 

43

% 
PHA2 

14

% 
7Networks_7 

20

% 

L 67 

-

6.17

2 

231

14 
Fusiform 

36

% 
PHA3 

32

% 
7Networks_1 

68

% 

L 69 

-

4.66

7 

380

2 

Posterior 

Cingulate 

37

% 
31a 

57

% 
7Networks_7 

97

% 

L 71 

-

3.73

4 

445

0 
Paracentral 

100

% 
4 

100

% 
7Networks_2 

100

% 

L 74 

-

2.71

7 

550

5 
Postcentral 

100

% 
3b 

85

% 
7Networks_2 

100

% 

L 75 
-

3.43 

668

5 

Superior 

Parietal 

100

% 
2 

100

% 
7Networks_2 

100

% 

L 77 

-

3.11

7 

799

6 
Postcentral 

100

% 
1 

100

% 
7Networks_2 

100

% 

L 78 

-

3.79

8 

822

6 
Precentral 

100

% 
4 

74

% 
7Networks_2 

100

% 

L 79 

-

3.23

6 

838

2 

Middle 

Temporal 

100

% 
TE1p 

100

% 
7Networks_7 

89

% 

L 80 

-

3.06

3 

970

2 

Superior 

Temporal 

100

% 
A4 

100

% 
7Networks_2 

100

% 

L 81 

-

3.20

5 

990

9 

Superior 

Temporal 

100

% 
LBelt 

60

% 
7Networks_2 

100

% 



 

110 

 

L 82 

-

4.13

4 

182

79 

Pars 

Triangularis 

100

% 
IFSa 

25

% 
7Networks_7 

100

% 

L 84 

-

4.87

6 

116

74 

Pars 

Triangularis 

30

% 

p47RO

I 

42

% 
7Networks_6 

43

% 

L 85 

-

6.60

1 

200

26 

Lateral 

Orbitofrontal 

79

% 
47m 

31

% 
7Networks_7 

57

% 

L 86 

-

3.14

7 

102

66 
Insula 

100

% 
OP2-3 

60

% 
7Networks_2 

100

% 

L 88 

-

2.87

9 

123

72 

Superior 

Parietal 

100

% 
V6A 

100

% 
7Networks_1 

100

% 

L 92 

-

5.16

4 

158

94 

Inferior 

Parietal 

100

% 
PGp 

20

% 
7Networks_3 

20

% 

L 95 -4.1 
186

35 

Pars 

Opercularis 

97

% 
IFSp 

37

% 
7Networks_7 

85

% 

L 96 

-

6.55

5 

279

09 

Medial 

Orbitofrontal 

79

% 
10ROI 

29

% 
7Networks_7 

85

% 

L 98 

-

2.76

8 

203

39 

Lateral 

Orbitofrontal 

100

% 
47s 

100

% 
7Networks_7 

51

% 

L 
10

0 

-

3.89

5 

210

68 

Medial 

Orbitofrontal 

72

% 
OFC 

100

% 
7Networks_5 

100

% 

L 
10

2 

-

2.84

6 

212

38 

Medial 

Orbitofrontal 

100

% 
OFC 

100

% 
7Networks_5 

100

% 

L 
10

3 

-

2.64 

324

71 

Middle 

Temporal 

100

% 
TE1p 

100

% 
7Networks_7 

100

% 

L 
10

6 

-

4.66

9 

247

62 
Lingual 

86

% 
V1 

100

% 
7Networks_1 

100

% 

L 
10

7 

-

7.56

8 

245

37 
Lingual 

97

% 
V3 

35

% 
7Networks_1 

100

% 

L 
10

8 

-

4.16 

240

30 

Lateral 

Occipital 

95

% 
V1 

100

% 
7Networks_1 

100

% 

L 
11

3 

-

4.81

9 

257

31 
Cuneus 

73

% 
V1 

47

% 
7Networks_1 

100

% 



 

111 

 

L 
11

5 

-

4.04

9 

267

55 
??? 

100

% 
H 

90

% 

FreeSurfer_Defined_Medi

al_Wall 

82

% 

L 
11

6 

-

3.72

6 

291

65 

Superior 

Frontal 

74

% 
9p 

13

% 
7Networks_7 

98

% 

L 
11

6 

-

4.76

7 

298

60 

Superior 

Frontal 

74

% 
8Ad 

57

% 
7Networks_7 

98

% 

L 
11

6 

-

4.15

5 

302

72 

Caudal 

Middle 

Frontal 

26

% 
8Ad 

57

% 
7Networks_7 

98

% 

L 
11

8 

-

4.16

7 

283

46 

Superior 

Frontal 

92

% 
10d 

80

% 
7Networks_7 

100

% 

L 
11

9 

-

3.50

7 

288

28 

Superior 

Frontal 

100

% 
9a 

40

% 
7Networks_7 

100

% 

L 
12

4 

-

3.03

7 

293

30 

Superior 

Frontal 

100

% 
8BM 

100

% 
7Networks_7 

69

% 

L 
12

8 

-

3.36

8 

307

55 

Caudal 

Middle 

Frontal 

100

% 
8Av 

100

% 
7Networks_7 

100

% 

L 
12

9 

-

2.77

4 

312

74 

Superior 

Temporal 

100

% 
TGd 

100

% 
7Networks_5 

100

% 

L 
13

1 

-

5.91

9 

320

10 

Superior 

Temporal 

63

% 
STSva 

54

% 
7Networks_7 

87

% 

R 
13

4 

-

5.90

1 

248

39 

Lateral 

Occipital 

37

% 
V3 

41

% 
7Networks_1 

100

% 

R 
13

4 

-

5.20

7 

252

80 
Cuneus 

34

% 
V3 

41

% 
7Networks_1 

100

% 

R 
13

5 

-

7.97

3 

231

27 
Lingual 

30

% 
VMV2 

13

% 
7Networks_1 

79

% 

R 
13

5 

-

6.50

2 

267

31 

Parahippoca

mpal 

43

% 
PHA1 

22

% 
7Networks_1 

79

% 

R 
13

7 

-

8.21

2 

261

59 
Precuneus 

74

% 
POS1 

65

% 
7Networks_7 

76

% 



 

112 

 

R 
13

8 

-

3.16

2 

126

92 
Precuneus 

100

% 
5mv 

68

% 
7Networks_3 

68

% 

R 
13

9 

-

3.21

9 

380

1 

Posterior 

Cingulate 

100

% 
31a 

77

% 
7Networks_7 

74

% 

R 
14

0 

-

3.32

5 

406

0 
Paracentral 

100

% 
5m 

58

% 
7Networks_2 

100

% 

R 
14

1 

-

3.35

5 

438

4 
Paracentral 

100

% 
4 

100

% 
7Networks_2 

100

% 

R 
14

2 

-

2.85

2 

453

8 
Paracentral 

100

% 
24dd 

100

% 
7Networks_2 

100

% 

R 
14

4 

-

3.71

5 

531

9 
Precentral 

95

% 
3a 

54

% 
7Networks_2 

100

% 

R 
14

6 

-

3.89

8 

536

0 
Postcentral 

90

% 
3b 

86

% 
7Networks_2 

100

% 

R 
14

7 

-

3.74

8 

534

4 
Precentral 

100

% 
FEF 

92

% 
7Networks_4 

37

% 

R 
14

9 

-

3.68

3 

575

5 
Precentral 

100

% 
6d 

100

% 
7Networks_2 

100

% 

R 
15

1 

-

3.42

3 

587

2 
Precentral 

100

% 
6mp 

27

% 
7Networks_2 

100

% 

R 
15

2 

-

3.28

1 

590

0 
Precentral 

100

% 
4 

100

% 
7Networks_2 

100

% 

R 
15

3 

-

4.40

5 

702

0 

Superior 

Parietal 

93

% 
2 

52

% 
7Networks_2 

84

% 

R 
15

3 

-

4.20

5 

148

51 

Superior 

Parietal 

93

% 
7PC 

45

% 
7Networks_3 

16

% 

R 
15

4 

-

3.62

8 

176

58 
Postcentral 

53

% 
2 

57

% 
7Networks_2 

55

% 

R 
15

6 

-

3.55

7 

751

3 
Postcentral 

100

% 
1 

40

% 
7Networks_2 

100

% 



 

113 

 

R 
15

8 

-

4.90

5 

796

8 
Postcentral 

100

% 
1 

86

% 
7Networks_2 

100

% 

R 
16

0 

-

4.75

8 

816

3 
Precentral 

45

% 
3a 

40

% 
7Networks_2 

100

% 

R 
16

4 

-

4.01

4 

980

2 

Superior 

Temporal 

100

% 
A4 

30

% 
7Networks_2 

100

% 

R 
16

5 

-

5.90

5 

201

30 

Lateral 

Orbitofrontal 

93

% 
47m 

40

% 
7Networks_7 

59

% 

R 
16

6 

-

3.00

3 

133

03 
Precuneus 

100

% 
31pd 

75

% 
7Networks_7 

100

% 

R 
16

7 

-

3.59

8 

159

30 

Inferior 

Parietal 

100

% 
PGs 

59

% 
7Networks_7 

70

% 

R 
16

8 

-

3.05

2 

168

96 

Supramargin

al 

100

% 
PFcm 

100

% 
7Networks_2 

100

% 

R 
16

9 

-

4.07

9 

213

80 

Medial 

Orbitofrontal 

81

% 
s32 

14

% 
7Networks_5 

17

% 

R 
16

9 

-

6.12

6 

279

64 

Medial 

Orbitofrontal 

81

% 
10ROI 

28

% 
7Networks_7 

83

% 

R 
17

0 

-

3.62 

202

14 

Rostral 

Middle 

Frontal 

65

% 

a47RO

I 

100

% 
7Networks_6 

100

% 

R 
17

3 

-

4.17

9 

225

22 
Fusiform 

100

% 
TF 

100

% 
7Networks_5 

100

% 

R 
17

4 

-

4.36

6 

240

32 

Lateral 

Occipital 

19

% 
V1 

100

% 
7Networks_1 

100

% 

R 
17

6 

-

3.90

6 

248

18 
Pericalcarine 

39

% 
V1 

100

% 
7Networks_1 

100

% 

R 
17

7 

-

6.63

5 

248

07 
Lingual 

100

% 
V2 

71

% 
7Networks_1 

100

% 

R 
18

0 

-

3.94

3 

251

29 
Pericalcarine 

90

% 
V1 

100

% 
7Networks_1 

100

% 



 

114 

 

R 
18

2 

-

4.30

8 

252

47 
Lingual 

100

% 
V1 

86

% 
7Networks_1 

100

% 

R 
18

4 

-

5.22

8 

257

31 
Pericalcarine 

37

% 
V1 

42

% 
7Networks_1 

100

% 

R 
18

5 

-

5.07

2 

266

15 
??? 

100

% 
H 

100

% 
7Networks_5 

47

% 

R 
18

7 

-

2.85

9 

281

06 

Rostral 

Middle 

Frontal 

100

% 
10pp 

100

% 
7Networks_5 

100

% 

R 
18

8 

-

2.57

2 

287

61 

Superior 

Frontal 

100

% 
9m 

100

% 
7Networks_7 

100

% 

R 
18

9 

-

3.21

8 

292

04 

Superior 

Frontal 

100

% 
8BROI 

100

% 
7Networks_7 

100

% 

R 
19

4 

-

3.61

1 

300

73 

Rostral 

Middle 

Frontal 

22

% 
8Ad 

93

% 
7Networks_7 

100

% 

R 
19

7 

-

3.36 

313

70 

Superior 

Temporal 

100

% 
TGd 

100

% 
7Networks_5 

88

% 

R 
19

9 

-

5.25 

317

79 

Superior 

Temporal 

100

% 
A4 

60

% 
7Networks_2 

100

% 

R 
20

0 

-

4.73

2 

321

97 

Middle 

Temporal 

93

% 
TE1a 

72

% 
7Networks_7 

100

% 

EN-Back Task- Negative vs. Neutral Face Trials 

L 1 
4.93

1 

226

10 
Fusiform 

20

% 
TE2p 

100

% 
7Networks_3 

100

% 

R 6 
5.85

5 

908

0 

Superior 

Temporal 

Sulcus 

95

% 
STSdp 

33

% 
7Networks_7 

54

% 

R 7 
3.73

8 

110

29 
Insula 

100

% 
AVI 

100

% 
7Networks_4 

100

% 

R 9 
4.26

6 

188

16 

Pars 

Opercularis 

100

% 
44 

100

% 
7Networks_6 

100

% 

R 10 
4.23

6 

190

70 

Rostral 

Middle 

Frontal 

100

% 
IFSp 

100

% 
7Networks_6 

100

% 

R 12 
4.56

9 

224

96 

Inferior 

Temporal 

100

% 
TF 

100

% 
7Networks_5 

100

% 

R 13 
3.85

7 

287

96 

Superior 

Frontal 

100

% 
9a 

100

% 
7Networks_7 

100

% 



 

115 

 

R 14 
5.16

3 

319

50 

Superior 

Temporal 

100

% 
STSda 

62

% 
7Networks_7 

80

% 

R 17 
5.35

9 

322

88 

Middle 

Temporal 

100

% 
STSva 

73

% 
7Networks_7 

100

% 

Conjunction 

R 6 4 
110

29 
Insula 

100

% 
AVI 

100

% 
7Networks_4 

100

% 

R 7 
3.04

6 

191

74 

Pars 

Opercularis 

100

% 
IFJa 

100

% 
7Networks_6 

100

% 

 

  



 

116 

 

REFERENCES 

 

Abend, R., Swetlitz, C., White, L. K., Shechner, T., Bar-Haim, Y., Filippi, C., Kircanski, K., 

Haller, S. P., Benson, B. E., Chen, G., Leibenluft, E., Fox, N. A., & Pine, D. S. (2020). 

Levels of early-childhood behavioral inhibition predict distinct neurodevelopmental 

pathways to pediatric anxiety. Psychological Medicine, 50(1), 96–106. 

https://doi.org/10.1017/S0033291718003999 

Achenbach, Thomas, M. (2013). Child Behavior Checklist for Ages 6-18 | The National Child 

Traumatic Stress Network. University of Vermont, Research Center for Children, Youth, 

& Families. https://www.nctsn.org/measures/child-behavior-checklist-ages-6-18 

Agley, J., Xiao, Y., Nolan, R., & Golzarri-Arroyo, L. (2022). Quality control questions on 

Amazon’s Mechanical Turk (MTurk): A randomized trial of impact on the USAUDIT, 

PHQ-9, and GAD-7. Behavior Research Methods, 54(2), 885–897. 

https://doi.org/10.3758/s13428-021-01665-8 

Allen, K. J. D., & Hooley, J. M. (2019). Negative Emotional Action Termination (NEAT): 

Support for a Cognitive Mechanism Underlying Negative Urgency in Nonsuicidal Self-

Injury. Behavior Therapy, 50(5), 924–937. https://doi.org/10.1016/j.beth.2019.02.001 

Altan-Atalay, A., Özarslan, I., & Biriz, B. (2020). Negative urgency and time perspective: 

Interactive associations with anxiety and depression. Journal of General Psychology, 

147(3), 293–307. https://doi.org/10.1080/00221309.2020.1745139 

Altan-Atalay, A., & Zeytun, D. (2020). The Association of Negative Urgency with Psychological 

Distress: Moderating Role of Proactive Coping Strategies. Journal of Psychology: 

Interdisciplinary and Applied, 154(7), 1–12. 

https://doi.org/10.1080/00223980.2020.1784824 

Bae, S., Kang, K. D., Kim, S. W., Shin, Y. J., Nam, J. J., & Han, D. H. (2019). Investigation of 

an emotion perception test using functional magnetic resonance imaging. Computer 

Methods and Programs in Biomedicine, 179, 104994. 

https://doi.org/10.1016/j.cmpb.2019.104994 

Barch, D. M., Albaugh, M. D., Avenevoli, S., Chang, L., Clark, D. B., Glantz, M. D., Hudziak, J. 

J., Jernigan, T. L., Tapert, S. F., Yurgelun-Todd, D., Alia-Klein, N., Potter, A. S., Paulus, 

M. P., Prouty, D., Zucker, R. A., & Sher, K. J. (2018a). Demographic, physical and 

mental health assessments in the adolescent brain and cognitive development study: 

Rationale and description. In Developmental Cognitive Neuroscience (Vol. 32, pp. 55–

66). Elsevier Ltd. https://doi.org/10.1016/j.dcn.2017.10.010 



 

117 

 

Barch, D. M., Albaugh, M. D., Avenevoli, S., Chang, L., Clark, D. B., Glantz, M. D., Hudziak, J. 

J., Jernigan, T. L., Tapert, S. F., Yurgelun-Todd, D., Alia-Klein, N., Potter, A. S., Paulus, 

M. P., Prouty, D., Zucker, R. A., & Sher, K. J. (2018b). Demographic, physical and 

mental health assessments in the adolescent brain and cognitive development study: 

Rationale and description. Developmental Cognitive Neuroscience, 32, 55–66. 

https://doi.org/10.1016/j.dcn.2017.10.010 

Bari, A., & Robbins, T. W. (2013). Inhibition and impulsivity: Behavioral and neural basis of 

response control. In Progress in Neurobiology (Vol. 108, pp. 44–79). 

https://doi.org/10.1016/j.pneurobio.2013.06.005 

BARRATT, E. S. (1965). Factor Analysis of Some Psychometric Measures of Impulsiveness and 

Anxiety. Psychological Reports, 16(2), 547–554. 

https://doi.org/10.2466/pr0.1965.16.2.547 

Beauchaine, T. P., Zisner, A. R., & Sauder, C. L. (2017). Trait Impulsivity and the Externalizing 

Spectrum. The Annual Review of Clinical Psychology Is Online At, 13, 343–368. 

https://doi.org/10.1146/annurev-clinpsy-021815 

Berghoff, C. R., Pomerantz, A. M., Pettibone, J. C., Segrist, D. J., & Bedwell, D. R. (2012). The 

relationship between experiential avoidance and impulsiveness in a nonclinical sample. 

Behaviour Change, 29(1), 25–35. https://doi.org/10.1017/bec.2012.6 

Bertocci, M. A., Bebko, G. M., Mullin, B. C., Langenecker, S. A., Ladouceur, C. D., Almeida, J. 

R. C., & Phillips, M. L. (2012). Abnormal anterior cingulate cortical activity during 

emotional n-back task performance distinguishes bipolar from unipolar depressed 

females. Psychological Medicine, 42(7), 1417–1428. 

https://doi.org/10.1017/S003329171100242X 

Bevans, K. B., Ahuvia, I. L., Hallock, T. M., Mendonca, R., Roth, S., Forrest, C. B., Blackwell, 

C., Kramer, J., & Wakschlag, L. (2020). Investigating child self-report capacity: A 

systematic review and utility analysis. Quality of Life Research, 29(5), 1147–1158. 

https://doi.org/10.1007/s11136-019-02387-3 

Billieux, J., Gay, P., Rochat, L., & Van der Linden, M. (2010). The role of urgency and its 

underlying psychological mechanisms in problematic behaviours. Behaviour Research 

and Therapy, 48(11), 1085–1096. https://doi.org/10.1016/j.brat.2010.07.008 

Bond, F. W., Hayes, S. C., Baer, R. A., Carpenter, K. M., Guenole, N., Orcutt, H. K., Waltz, T., 

Zettle, R. D., Curtiss, L., Fox, E. J., Kulesza, M., Orsillo, S. M., Roemer, L., & Wilson, 

K. G. (2011). Preliminary Psychometric Properties of the Acceptance and Action 

Questionnaire-II: A Revised Measure of Psychological Inflexibility and Experiential 

Avoidance. 

Borges, A. M., Dahne, J., Lim, A. C., & MacPherson, L. (2017). Negative affect mediates the 

relation between trait urgency and behavioral distress tolerance. Emotion, 17(4), 707–

716. https://doi.org/10.1037/emo0000267 

Bourque, J., Spechler, P. A., Potvin, S., Whelan, R., Banaschewski, T., Bokde, A. L. W., 

Bromberg, U., Büchel, C., Quinlan, E. B., Desrivières, S., Flor, H., Frouin, V., Gowland, 



 

118 

 

P., Heinz, A., Ittermann, B., Martinot, J.-L., Paillère-Martinot, M.-L., McEwen, S. C., 

Nees, F., … Conrod, P. J. (2017). FUNCTIONAL NEUROIMAGING PREDICTORS 

OF SELF-REPORTED PSYCHOTIC SYMPTOMS IN ADOLESCENTS. The American 

Journal of Psychiatry, 174(6), 566–575. https://doi.org/10.1176/appi.ajp.2017.16080897 

Braver, T. S. (2001). Anterior Cingulate Cortex and Response Conflict: Effects of Frequency, 

Inhibition and Errors. Cerebral Cortex, 11(9), 825–836. 

https://doi.org/10.1093/cercor/11.9.825 

Brem, M. J., Shorey, R. C., Anderson, | Scott, Stuart, G. L., & Brem, M. J. (2017a). Depression, 

anxiety, and compulsive sexual behaviour among men in residential treatment for 

substance use disorders: The role of experiential avoidance. 

https://doi.org/10.1002/cpp.2085 

Brem, M. J., Shorey, R. C., Anderson, | Scott, Stuart, G. L., & Brem, M. J. (2017b). Depression, 

anxiety, and compulsive sexual behaviour among men in residential treatment for 

substance use disorders: The role of experiential avoidance. 

https://doi.org/10.1002/cpp.2085 

Brooks, S. J., Lochner, C., Shoptaw, S., & Stein, D. J. (2017). Using the research domain criteria 

(RDoC) to conceptualize impulsivity and compulsivity in relation to addiction. Progress 

in Brain Research, 235, 177–218. https://doi.org/10.1016/bs.pbr.2017.08.002 

Carver, C. S., & Johnson, S. L. (2018). Impulsive reactivity to emotion and vulnerability to 

psychopathology. American Psychologist, 73(9), 1067–1078. 

https://doi.org/10.1037/amp0000387 

Carver, C. S., Johnson, S. L., & Timpano, K. R. (2017). Toward a functional view of the p factor 

in psychopathology. Clinical Psychological Science, 5, 880–889. 

Carver, C. S., & White, T. L. (1994). Behavioral Inhibition, Behavioral Activation, and Affective 

Responses to Impending Reward and Punishment: The BIS/BAS Scales. Journal of 

Personality and Social Psychology, 67(2), 319–333. https://doi.org/10.1037/0022-

3514.67.2.319 

Casey, B. J., Cannonier, T., Conley, M. I., Cohen, A. O., Barch, D. M., Heitzeg, M. M., Soules, 

M. E., Teslovich, T., Dellarco, D. V., Garavan, H., Orr, C. A., Wager, T. D., Banich, M. 

T., Speer, N. K., Sutherland, M. T., Riedel, M. C., Dick, A. S., Bjork, J. M., Thomas, K. 

M., … Dale, A. M. (2018a). The Adolescent Brain Cognitive Development (ABCD) 

study: Imaging acquisition across 21 sites. Developmental Cognitive Neuroscience, 32, 

43–54. https://doi.org/10.1016/j.dcn.2018.03.001 

Casey, B. J., Cannonier, T., Conley, M. I., Cohen, A. O., Barch, D. M., Heitzeg, M. M., Soules, 

M. E., Teslovich, T., Dellarco, D. V., Garavan, H., Orr, C. A., Wager, T. D., Banich, M. 

T., Speer, N. K., Sutherland, M. T., Riedel, M. C., Dick, A. S., Bjork, J. M., Thomas, K. 

M., … Dale, A. M. (2018b). The Adolescent Brain Cognitive Development (ABCD) 

study: Imaging acquisition across 21 sites. Developmental Cognitive Neuroscience, 32, 

43–54. https://doi.org/10.1016/j.dcn.2018.03.001 



 

119 

 

Cavelti, M., Corbisiero, S., Bitto, H., Moerstedt, B., Newark, P., Faschina, S., Chanen, A., 

Moggi, F., & Stieglitz, R.-D. (2019). A Comparison of Self-Reported Emotional 

Regulation Skills in Adults With Attention-Deficit/Hyperactivity Disorder and Borderline 

Personality Disorder. Journal of Attention Disorders, 23(12), 1396–1406. 

https://doi.org/10.1177/1087054717698814 

Cavicchioli, M., Ramella, P., Vassena, G., Simone, G., Prudenziati, F., Sirtori, F., Movalli, M., 

& Maffei, C. (2020). Dialectical behaviour therapy skills training for the treatment of 

addictive behaviours among individuals with alcohol use disorder: The effect of emotion 

regulation and experiential avoidance. https://doi.org/10.1080/00952990.2020.1712411 

Chaarani, B., Hahn, S., Allgaier, N., Adise, S., Owens, M. M., Juliano, A. C., Yuan, D. K., Loso, 

H., Ivanciu, A., Albaugh, M. D., Dumas, J., Mackey, S., Laurent, J., Ivanova, M., Hagler, 

D. J., Cornejo, M. D., Hatton, S., Agrawal, A., Aguinaldo, L., … Garavan, H. P. (2021). 

Baseline brain function in the preadolescents of the ABCD Study. Nature Neuroscience, 

24(8), Article 8. https://doi.org/10.1038/s41593-021-00867-9 

Chester, D. S., Lynam, D. R., Milich, R., Powell, D. K., Andersen, A. H., & DeWall, C. N. 

(2016). How do negative emotions impair self-control? A neural model of negative 

urgency. NeuroImage, 132, 43–50. https://doi.org/10.1016/j.neuroimage.2016.02.024 

Clauss, J. A., Benningfield, M. M., Rao, U., & Blackford, J. U. (2016). Altered Prefrontal Cortex 

Function Marks Heightened Anxiety Risk in Children. Journal of the American Academy 

of Child and Adolescent Psychiatry, 55(9), 809–816. 

https://doi.org/10.1016/j.jaac.2016.05.024 

Colich, N. L., Ho, T. C., Foland-Ross, L. C., Eggleston, C., Ordaz, S. J., Singh, M. K., & Gotlib, 

I. H. (2017). Hyperactivation in Cognitive Control and Visual Attention Brain Regions 

During Emotional Interference in Adolescent Depression. Biological Psychiatry. 

Cognitive Neuroscience and Neuroimaging, 2(5), 388–395. 

https://doi.org/10.1016/j.bpsc.2016.09.001 

Cortese, S., Kelly, C., Chabernaud, C., Proal, E., Di Martino, A., Milham, M. P., & Castellanos, 

F. X. (2012). Toward Systems Neuroscience of ADHD: A Meta-Analysis of 55 fMRI 

Studies. American Journal of Psychiatry, 169(10), 1038–1055. 

https://doi.org/10.1176/appi.ajp.2012.11101521 

Costa, P. T., & McCrae, R. R. (1990). Personality disorders and the five-factor model of 

personality. Journal of Personality Disorders, 4(4), 362–371. 

https://doi.org/10.1037/10423-000 

Cromheeke, S., & Mueller, S. C. (2014). Probing emotional influences on cognitive control: An 

ALE meta-analysis of cognition emotion interactions. Brain Structure and Function, 

219(3), 995–1008. https://doi.org/10.1007/s00429-013-0549-z 

Cyders, M. A., & Coskunpinar, A. (2012). The relationship between self-report and lab task 

conceptualizations of impulsivity. Journal of Research in Personality, 46(1), 121–124. 

https://doi.org/10.1016/j.jrp.2011.11.005 



 

120 

 

Cyders, M. A., Dzemidzic, M., Eiler, W. J., Coskunpinar, A., Karyadi, K. A., & Kareken, D. A. 

(2015a). Negative urgency mediates the relationship between amygdala and orbitofrontal 

cortex activation to negative emotional stimuli and general risk-taking. Cerebral Cortex, 

25(11), 4094–4102. https://doi.org/10.1093/cercor/bhu123 

Cyders, M. A., Dzemidzic, M., Eiler, W. J., Coskunpinar, A., Karyadi, K. A., & Kareken, D. A. 

(2015b). Negative urgency mediates the relationship between amygdala and orbitofrontal 

cortex activation to negative emotional stimuli and general risk-taking. Cerebral Cortex, 

25(11), 4094–4102. https://doi.org/10.1093/cercor/bhu123 

Cyders, M. A., Dzemidzic, M., Eiler, W. J., Coskunpinar, A., Karyadi, K., & Kareken, D. A. 

(2014). Negative Urgency and Ventromedial Prefrontal Cortex Responses to Alcohol 

Cues: FMRI Evidence of Emotion-Based Impulsivity. Alcoholism: Clinical and 

Experimental Research, 38(2), 409–417. https://doi.org/10.1111/acer.12266 

Cyders, M. A., & Smith, G. T. (2008a). Emotion-Based Dispositions to Rash Action: Positive 

and Negative Urgency. Psychological Bulletin, 134(6), 807–828. 

https://doi.org/10.1037/a0013341 

Cyders, M. A., & Smith, G. T. (2008b). Clarifying the role of personality dispositions in risk for 

increased gambling behavior. Personality and Individual Differences, 45(6), 503–508. 

https://doi.org/10.1016/j.paid.2008.06.002 

Dalgleish, T., Black, M., Johnston, D., & Bevan, A. (2020). Transdiagnostic approaches to 

mental health problems: Current status and future directions. In Journal of Consulting 

and Clinical Psychology (Vol. 88, Issue 3, pp. 179–195). American Psychological 

Association Inc. https://doi.org/10.1037/ccp0000482 

Dalley, J. W., Everitt, B. J., & Robbins, T. W. (2011). Impulsivity, Compulsivity, and Top-Down 

Cognitive Control. In Neuron (Vol. 69, Issue 4, pp. 680–694). 

https://doi.org/10.1016/j.neuron.2011.01.020 

Dang, J., King, K. M., & Inzlicht, M. (2020). Why Are Self-Report and Behavioral Measures 

Weakly Correlated? Trends in Cognitive Sciences, 24(4), 267–269. 

https://doi.org/10.1016/j.tics.2020.01.007 

Davis, M. M., Miernicki, M. E., Telzer, E. H., & Rudolph, K. D. (2019). The Contribution of 

Childhood Negative Emotionality and Cognitive Control to Anxiety-Linked Neural 

Dysregulation of Emotion in Adolescence. Journal of Abnormal Child Psychology, 47(3), 

515–527. https://doi.org/10.1007/s10802-018-0456-0 

Della Longa, N. M., & De Young, K. P. (2018). Experiential avoidance, eating expectancies, and 

binge eating: A preliminary test of an adaption of the Acquired Preparedness model of 

eating disorder risk. Appetite, 120, 423–430. https://doi.org/10.1016/j.appet.2017.09.022 

Dennis, S. A., Goodson, B. M., & Pearson, C. (2019). Online Worker Fraud and Evolving 

Threats to the Integrity of MTurk Data: A Discussion of Virtual Private Servers and the 

Limitations of IP-Based Screening Procedures (SSRN Scholarly Paper No. 3233954). 

https://doi.org/10.2139/ssrn.3233954 



 

121 

 

Depue, R. A., & Collins, P. F. (1999). Neurobiology of the structure of personality: Dopamine, 

facilitation of incentive motivation, and extraversion. In Behavioral and Brain Sciences 

(Vol. 22, Issue 3, pp. 491–517). Cambridge University Press. 

https://doi.org/10.1017/S0140525X99002046 

Dickie, E. W., Anticevic, A., Smith, D. E., Coalson, T. S., Manogaran, M., Calarco, N., Viviano, 

J. D., Glasser, M. F., Essen, D. C. V., & Voineskos, A. N. (2020). ciftify: A framework 

for surface-based analysis of legacy MR acquisitions. 22. 

Dixon, M. L., Thiruchselvam, R., Todd, R., & Christoff, K. (2017). Emotion and the Prefrontal 

Cortex: An Integrative Review. 143(10), 1033–1081. 

Duckworth, A. L., & Kern, M. L. (2011). A meta-analysis of the convergent validity of self-

control measures. Journal of Research in Personality, 45(3), 259–268. 

https://doi.org/10.1016/j.jrp.2011.02.004 

Elsey, J. W. B., Crowley, M. J., Mencl, W. E., Lacadie, C. M., Mayes, L. C., & Potenza, M. N. 

(2016). Relationships Between Impulsivity, Anxiety, and Risk-Taking and the Neural 

Correlates of Attention in Adolescents. Developmental Neuropsychology, 41(1–2), 38–

58. https://doi.org/10.1080/87565641.2016.1167212 

Elwood, L. S., Wolitzky-Taylor, K., & Olatunji, B. O. (2012). Measurement of anxious traits: A 

contemporary review and synthesis. Anxiety, Stress & Coping, 25(6), 647–666. 

https://doi.org/10.1080/10615806.2011.582949 

Filipas, H. H., & Ullman, S. E. (2006). Child sexual abuse, coping responses, self-blame, 

posttraumatic stress disorder, and adult sexual revictimization. Journal of Interpersonal 

Violence, 21(5), 652–672. https://doi.org/10.1177/0886260506286879 

Fischer, S., Smith, G. T., & Cyders, M. A. (2008). Another look at impulsivity: A meta-analytic 

review comparing specific dispositions to rash action in their relationship to bulimic 

symptoms. In Clinical Psychology Review (Vol. 28, Issue 8, pp. 1413–1425). Pergamon. 

https://doi.org/10.1016/j.cpr.2008.09.001 

Fitzgerald, J. M., Klumpp, H., Langenecker, S., & Phan, K. L. (2019). Transdiagnostic Neural 

Correlates of Volitional Emotion Regulation in Anxiety and Depression. Depression and 

Anxiety, 36(5), 453. https://doi.org/10.1002/DA.22859 

Fledderus, M., Oude Voshaar, M. A. H., Ten Klooster, P. M., & Bohlmeijer, E. T. (2012). 

Further evaluation of the psychometric properties of the Acceptance and Action 

Questionnaire-II. Psychological Assessment, 24(4), 925–936. 

https://doi.org/10.1037/a0028200 

Fox, K. R., Choukas-Bradley, S., Salk, R. H., Marshal, M. P., & Thoma, B. C. (2020). Mental 

Health among Sexual and Gender Minority Adolescents: Examining Interactions with 

Race and Ethnicity. Journal of Consulting and Clinical Psychology, 88(5), 402–415. 

https://doi.org/10.1037/ccp0000486 



 

122 

 

Friesen, K., & Markowsky, A. (2021). The Diagnosis and Management of Anxiety in 

Adolescents With Comorbid ADHD. The Journal for Nurse Practitioners, 17(1), 65–69. 

https://doi.org/10.1016/j.nurpra.2020.08.014 

Garavan, H., Bartsch, H., Conway, K., Decastro, A., Goldstein, R. Z., Heeringa, S., Jernigan, T., 

Potter, A., Thompson, W., & Zahs, D. (2018). Recruiting the ABCD sample: Design 

considerations and procedures. Developmental Cognitive Neuroscience, 32, 16–22. 

https://doi.org/10.1016/j.dcn.2018.04.004 

Gee, D. G., Humphreys, K. L., Flannery, J., Goff, B., Telzer, E. H., Shapiro, M., Hare, T. A., 

Bookheimer, S. Y., & Tottenham, N. (2013). A Developmental Shift from Positive to 

Negative Connectivity in Human Amygdala–Prefrontal Circuitry. Journal of 

Neuroscience, 33(10), 4584–4593. https://doi.org/10.1523/JNEUROSCI.3446-12.2013 

Glasser, M. F., Coalson, T. S., Robinson, E. C., Hacker, C. D., Harwell, J., Yacoub, E., Ugurbil, 

K., Andersson, J., Beckmann, C. F., Jenkinson, M., Smith, S. M., & Van Essen, D. C. 

(2016). A multi-modal parcellation of human cerebral cortex. Nature, 536(7615), 171–

178. https://doi.org/10.1038/nature18933 

Gold, A. L., Shechner, T., Farber, M. J., Spiro, C. N., Leibenluft, E., Pine, D. S., & Britton, J. C. 

(2016). Amygdala–Cortical Connectivity: Associations with Anxiety, Development, and 

Threat. Depression and Anxiety, 33(10), 917–926. https://doi.org/10.1002/da.22470 

Goodwin, H., Yiend, J., & Hirsch, C. R. (2017a). Generalized Anxiety Disorder, worry and 

attention to threat: A systematic review. Clinical Psychology Review, 54, 107–122. 

https://doi.org/10.1016/j.cpr.2017.03.006 

Goodwin, H., Yiend, J., & Hirsch, C. R. (2017b). Generalized Anxiety Disorder, worry and 

attention to threat: A systematic review. In Clinical Psychology Review (Vol. 54, pp. 

107–122). Elsevier Inc. https://doi.org/10.1016/j.cpr.2017.03.006 

Gordon-Lipkin, E., Marvin, A. R., Law, J. K., & Lipkin, P. H. (2018). Anxiety and Mood 

Disorder in Children With Autism Spectrum Disorder and ADHD. Pediatrics, 141(4), 

e20171377. https://doi.org/10.1542/peds.2017-1377 

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., Compton, W., Pickering, 

R. P., & Kaplan, K. (2004). Prevalence and Co-Occurrence of Substance Use Disorders 

and Independent Mood and Anxiety Disorders Results From the National Epidemiologic 

Survey on Alcohol and Related Conditions. In Archives of General Psychiatry (Vol. 61). 

Grillon, C., Robinson, O. J., Krimsky, M., O’Connell, K., Alvarez, G., & Ernst, M. (2017). 

Anxiety-mediated facilitation of behavioral inhibition: Threat processing and defensive 

reactivity during a go/no-go task. Emotion, 17(2), 259–266. 

https://doi.org/10.1037/emo0000214 

Grillon, C., Robinson, O. J., O’Connell, K., Davis, A., Alvarez, G., Pine, D. S., & Ernst, M. 

(2017). Clinical anxiety promotes excessive response inhibition. Psychological Medicine, 

47(3), 484–494. https://doi.org/10.1017/S0033291716002555 



 

123 

 

Guillot, C. R., Pang, R. D., & Leventhal, A. M. (2014). Anxiety sensitivity and negative 

urgency: A pathway to negative reinforcement-related smoking expectancies. Journal of 

Addiction Medicine, 8(3), 189–194. https://doi.org/10.1097/ADM.0000000000000017 

Hagler, D. J., Hatton, S. N., Cornejo, M. D., Makowski, C., Fair, D. A., Dick, A. S., Sutherland, 

M. T., Casey, B. J., Barch, D. M., Harms, M. P., Watts, R., Bjork, J. M., Garavan, H. P., 

Hilmer, L., Pung, C. J., Sicat, C. S., Kuperman, J., Bartsch, H., Xue, F., … Dale, A. M. 

(2019). Image processing and analysis methods for the Adolescent Brain Cognitive 

Development Study. NeuroImage, 202, 116091. 

https://doi.org/10.1016/j.neuroimage.2019.116091 

Hair Jr, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2009). Multivariate Data Analysis 

(7th edition). Pearson Prentice Hall. 

Hayes, S. C., Strosahl, K., Wilson, K. G., Bissett, R. T., Pistorello, J., Toarmino, D., Polusny, M. 

A., Dykstra, T. A., Batten, S. V., Bergan, J., Stewart, S. H., Zvolensky, M. J., Eifert, G. 

H., Bond, F. W., Forsyth, J. P., Karekla, M., & Mccurry, S. M. (2004). Measuring 

experiential avoidance: A preliminary test of a working model. Psychological Record, 

54(4), 553–578. https://doi.org/10.1007/BF03395492 

Hayes, S. C., Wilson, K. G., Gifford, E. V., Follette, V. M., & Strosahl, K. (1996). Experiential 

avoidance and behavioral disorders: A functional dimensional approach to diagnosis and 

treatment. Journal of Consulting and Clinical Psychology, 64(6), 1152–1168. 

https://doi.org/10.1037/0022-006X.64.6.1152 

He, Q., Huang, X., Zhang, S., Turel, O., Ma, L., & Bechara, A. (2019). Dynamic Causal 

Modeling of Insular, Striatal, and Prefrontal Cortex Activities During a Food-Specific 

Go/NoGo Task. Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, 

4(12), 1080–1089. https://doi.org/10.1016/j.bpsc.2018.12.005 

Hedge, C., Powell, G., & Sumner, P. (2018). The reliability paradox: Why robust cognitive tasks 

do not produce reliable individual differences. Behavior Research Methods, 50(3), 1166–

1186. https://doi.org/10.3758/s13428-017-0935-1 

Hershberger, A. R., Um, M., & Cyders, M. A. (2017). The relationship between the UPPS-P 

impulsive personality traits and substance use psychotherapy outcomes: A meta-analysis. 

Drug and Alcohol Dependence, 178, 408–416. 

https://doi.org/10.1016/j.drugalcdep.2017.05.032 

Hobkirk, A. L., Bell, R. P., Utevsky, A. V., Huettel, S., & Meade, C. S. (2019). Reward and 

executive control network resting-state functional connectivity is associated with 

impulsivity during reward-based decision making for cocaine users. Drug and Alcohol 

Dependence, 194, 32–39. https://doi.org/10.1016/j.drugalcdep.2018.09.013 

Hu, L. T., & Bentler, P. M. (1998). Fit Indices in Covariance Structure Modeling: Sensitivity to 

Underparameterized Model Misspecification. Psychological Methods, 3(4), 424–453. 

https://doi.org/10.1037/1082-989X.3.4.424 



 

124 

 

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 

Conventional criteria versus new alternatives. Structural Equation Modeling, 6(1), 1–55. 

https://doi.org/10.1080/10705519909540118 

Hu, S., Ide, J. S., Zhang, S., & Li, C. S. R. (2016). The right superior frontal gyrus and individual 

variation in proactive control of impulsive response. Journal of Neuroscience, 36(50), 

12688–12696. https://doi.org/10.1523/JNEUROSCI.1175-16.2016 

Hughes, M. E., Johnston, P. J., Fulham, W. R., Budd, T. W., & Michie, P. T. (2013). Stop-signal 

task difficulty and the right inferior frontal gyrus. Behavioural Brain Research, 256, 205–

213. https://doi.org/10.1016/j.bbr.2013.08.026 

Iijima, Y., Okumura, Y., Yamasaki, S., Ando, S., Nakanishi, M., Koike, S., Endo, K., Morimoto, 

Y., Kanata, S., Fujikawa, S., Yamamoto, Y., Furukawa, T. A., Hiraiwa-Hasegawa, M., 

Kasai, K., & Nishida, A. (2018). Response inhibition and anxiety in adolescents: Results 

from a population-based community sample. https://doi.org/10.1016/j.jad.2018.12.010 

Jacob, C., Gross-Lesch, S., Jans, T., Geissler, J., Reif, A., Dempfle, A., & Lesch, K.-P. (2014). 

Internalizing and externalizing behavior in adult ADHD. ADHD Attention Deficit and 

Hyperactivity Disorders, 6(2), 101–110. https://doi.org/10.1007/s12402-014-0128-z 

Japee, S., Holiday, K., Satyshur, M. D., Mukai, I., & Ungerleider, L. G. (2015). A role of right 

middle frontal gyrus in reorienting of attention: A case study. Frontiers in Systems 

Neuroscience, 9. https://www.frontiersin.org/articles/10.3389/fnsys.2015.00023 

Johnson, S. L., Carver, C. S., & Joormann, J. (2013). Impulsive responses to emotion as a 

transdiagnostic vulnerability to internalizing and externalizing symptoms. Journal of 

Affective Disorders, 150, 872–878. 

Johnson, S. L., Tharp, J. A., Peckham, A. D., Carver, C. S., & Haase, C. M. (2017). A path 

model of different forms of impulsivity with externalizing and internalizing 

psychopathology: Towards greater specificity. British Journal of Clinical Psychology, 

56(3), 235–252. https://doi.org/10.1111/bjc.12135 

Jones, J., Guest, J. L., Sullivan, P. S., M. Sales, J., M. Jenness, S., & R. Kramer, M. (2018). The 

association between monetary and sexual delay discounting and risky sexual behavior in 

an online sample of men who have sex with men. AIDS Care, 30(7), 844–852. 

https://doi.org/10.1080/09540121.2018.1427851 

Kämpfe, C. K., Gloster, A. T., Wittchen, H. U., Helbig-Lang, S., Lang, T., Gerlach, A. L., 

Richter, J., Alpers, G. W., Fehm, L., Kircher, T., Hamm, A. O., Ströhle, A., & Deckert, J. 

(2012). Experiential avoidance and anxiety sensitivity in patients with panic disorder and 

agoraphobia: Do both constructs measure the same? International Journal of Clinical and 

Health Psychology, 12(1), 5–22. 

Kauffman, B. Y., Garey, L., Paulus, D. J., Jardin, C., Viana, A. G., Neighbors, C., & Zvolensky, 

M. J. (2018). Anxiety sensitivity in association with alcohol-related behaviors among 

college students: The role of negative urgency. In Journal of Studies on Alcohol and 

Drugs (Vol. 79, Issue 2). https://doi.org/10.15288/jsad.2018.79.269 



 

125 

 

Kaufman, J., Birmaher, B., Brent, D., Rao, U., Flynn, C., Moreci, P., Williamson, D., & Ryan, 

N. (1997). Schedule for Affective Disorders and Schizophrenia for School-Age Children-

Present and Lifetime Version (K-SADS-PL): Initial reliability and validity data. Journal 

of the American Academy of Child and Adolescent Psychiatry, 36(7), 980–988. 

https://doi.org/10.1097/00004583-199707000-00021 

Kaye, W. H., Cynthia, M., Bulik, L., Thornton, N., Barbarich, B. S. K., & Masters, B. S. (2004). 

Comorbidity of Anxiety Disorders With Anorexia and Bulimia Nervosa. In Am J 

Psychiatry (Vol. 161). 

Kendall, P. C., Puliafico, A. C., Barmish, A. J., Choudhury, M. S., Henin, A., & Treadwell, K. S. 

(2007). Assessing anxiety with the Child Behavior Checklist and the Teacher Report 

Form. Journal of Anxiety Disorders, 21(8), 1004–1015. 

https://doi.org/10.1016/j.janxdis.2006.10.012 

Kennedy, M., Simcock, G., Jamieson, D., Hermens, D. F., Lagopoulos, J., & Shan, Z. (2021). 

Elucidating the neural correlates of emotion recognition in children with sub-clinical 

anxiety. Journal of Psychiatric Research, 143, 75–83. 

https://doi.org/10.1016/j.jpsychires.2021.08.024 

Keough, M. T., Hendershot, C. S., Wardell, J. D., & Bagby, R. M. (2018). Investigating the 

mediational role of negative urgency in the anxiety sensitivity pathway to cannabis 

problems and dependence symptoms among postsecondary students. Journal of American 

College Health, 66(2), 69–75. https://doi.org/10.1080/07448481.2017.1369093 

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., & Walters, E. E. (2005). 

Lifetime Prevalence and Age-of-Onset Distributions of DSM-IV Disorders in the 

National Comorbidity Survey Replication. Arch Gen Psychiatry, 62(June), 593–602. 

King, K. M., Feil, M. C., & Halvorson, M. A. (2018a). Negative Urgency Is Correlated With the 

Use of Reflexive and Disengagement Emotion Regulation Strategies. Clinical 

Psychological Science, 6(6), 822–834. https://doi.org/10.1177/2167702618785619 

King, K. M., Feil, M. C., & Halvorson, M. A. (2018b). Negative Urgency Is Correlated With the 

Use of Reflexive and Disengagement Emotion Regulation Strategies. Clinical 

Psychological Science, 6(6), 822–834. https://doi.org/10.1177/2167702618785619 

King, K. M., Halvorson, M. A., Kuehn, K. S., Feil, M. C., & Lengua, L. J. (2021). Cross-Study, 

Cross-Method Associations Between Negative Urgency and Internalizing Symptoms. 

Assessment. https://doi.org/10.1177/1073191120983889 

Klein, A., & Tourville, J. (2012). 101 Labeled Brain Images and a Consistent Human Cortical 

Labeling Protocol. Frontiers in Neuroscience, 6. 

https://doi.org/10.3389/fnins.2012.00171 

Klumpp, H., Fitzgerald, D. A., & Phan, K. L. (2013). Neural predictors and mechanisms of 

cognitive behavioral therapy on threat processing in social anxiety disorder. Progress in 

Neuro-Psychopharmacology and Biological Psychiatry, 45, 83–91. 

https://doi.org/10.1016/j.pnpbp.2013.05.004 



 

126 

 

Kohn, N., & Fernández, G. (2020). Emotion and sex of facial stimuli modulate conditional 

automaticity in behavioral and neuronal interference in healthy men. Neuropsychologia, 

145, 106592. https://doi.org/10.1016/j.neuropsychologia.2017.12.001 

Kotov, R., Krueger, R. F., Watson, D., Achenbach, T. M., Althoff, R. R., Bagby, R. M., Brown, 

T. A., Carpenter, W. T., Caspi, A., Clark, L. A., Eaton, N. R., Forbes, M. K., Forbush, K. 

T., Goldberg, D., Hasin, D., Hyman, S. E., Ivanova, M. Y., Lynam, D. R., Markon, K., … 

Zimmerman, M. (2017). The Hierarchical Taxonomy of Psychopathology (HiTOP): A 

dimensional alternative to traditional nosologies. Journal of Abnormal Psychology, 

126(4). https://doi.org/10.1037/abn0000258 

Ladouceur, C. D., Dahl, R. E., Williamson, D. E., Birmaher, B., Ryan, N. D., & Casey, B. J. 

(2005a). Altered emotional processing in pediatric anxiety, depression, and comorbid 

anxiety-depression. Journal of Abnormal Child Psychology, 33(2), 165–177. 

https://doi.org/10.1007/s10802-005-1825-z 

Ladouceur, C. D., Dahl, R. E., Williamson, D. E., Birmaher, B., Ryan, N. D., & Casey, B. J. 

(2005b). Altered emotional processing in pediatric anxiety, depression, and comorbid 

anxiety-depression. Journal of Abnormal Child Psychology, 33(2), 165–177. 

https://doi.org/10.1007/s10802-005-1825-z 

Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (2005). IAPS: Affective ratings of pictures and 

instruction manual. Emotion. 

Larsen, B., & Luna, B. (2018). Adolescence as a neurobiological critical period for the 

development of higher-order cognition. Neuroscience & Biobehavioral Reviews, 94, 179–

195. https://doi.org/10.1016/j.neubiorev.2018.09.005 

Lee, K. S., Xiao, J., Luo, J., Leibenluft, E., Liew, Z., & Tseng, W.-L. (2022). Characterizing the 

Neural Correlates of Response Inhibition and Error Processing in Children With 

Symptoms of Irritability and/or Attention-Deficit/Hyperactivity Disorder in the ABCD 

Study®. Frontiers in Psychiatry, 13. 

https://www.frontiersin.org/articles/10.3389/fpsyt.2022.803891 

Lees, B., Aguinaldo, L., Squeglia, L. M., Infante, M. A., Wade, N. E., Mejia, M. H., & Jacobus, 

J. (2020). Parental Family History of Alcohol Use Disorder and Neural Correlates of 

Response Inhibition in Children From the Adolescent Brain Cognitive Development 

(ABCD) Study. https://doi.org/10.1111/acer.14343 

Li, C. R., Chao, H. H.-A., & Lee, T.-W. (2009). Neural Correlates of Speeded as Compared with 

Delayed Responses in a Stop Signal Task: An Indirect Analog of Risk Taking and 

Association with an Anxiety Trait. Cerebral Cortex (New York, NY), 19(4), 839. 

https://doi.org/10.1093/cercor/bhn132 

Li, J., Zhong, Y., Ma, Z., Wu, Y., Pang, M., Wang, C., Liu, N., Wang, C., & Zhang, N. (2020a). 

Emotion reactivity-related brain network analysis in generalized anxiety disorder: A task 

fMRI study. BMC Psychiatry, 20(1). https://doi.org/10.1186/s12888-020-02831-6 



 

127 

 

Li, J., Zhong, Y., Ma, Z., Wu, Y., Pang, M., Wang, C., Liu, N., Wang, C., & Zhang, N. (2020b). 

Emotion reactivity-related brain network analysis in generalized anxiety disorder: A task 

fMRI study. BMC Psychiatry, 20(1). https://doi.org/10.1186/s12888-020-02831-6 

Lipszyc, J., & Schachar, R. (2010a). Inhibitory control and psychopathology: A meta-analysis of 

studies using the stop signal task. Journal of the International Neuropsychological 

Society, 16(6), 1064–1076. https://doi.org/10.1017/S1355617710000895 

Lipszyc, J., & Schachar, R. (2010b). Inhibitory control and psychopathology: A meta-analysis of 

studies using the stop signal task. Journal of the International Neuropsychological 

Society, 16(6), 1064–1076. https://doi.org/10.1017/S1355617710000895 

Liu, Q., Ely, B. A., Simkovic, S. J., Tao, A., Wolchok, R., Alonso, C. M., & Gabbay, V. (2020). 

Correlates of C-reactive protein with neural reward circuitry in adolescents with 

psychiatric symptoms. Brain, Behavior, & Immunity - Health, 9, 100153. 

https://doi.org/10.1016/j.bbih.2020.100153 

Logan, G. D., Van Zandt, T., Verbruggen, F., & Wagenmakers, E. J. (2014). On the ability to 

inhibit thought and action: General and special theories of an act of control. 

Psychological Review, 121(1), 66–95. https://doi.org/10.1037/a0035230 

Luijten, M., Machielsen, M. W. J., Veltman, D. J., Hester, R., de Haan, L., & Franken, I. H. A. 

(2014). Systematic review of ERP and fMRI studies investigating inhibitory control and 

error processing in people with substance dependence and behavioural addictions. 

Journal of Psychiatry and Neuroscience, 39(3), 149–169. 

https://doi.org/10.1503/jpn.130052 

Luoma, J. B., Pierce, B., & Levin, M. E. (2020). Experiential avoidance and negative affect as 

predictors of daily drinking. Psychology of Addictive Behaviors, 34(3), 421–433. 

https://doi.org/10.1037/adb0000554 

Malivoire, B. L., Marcos, M., Pawluk, E. J., Tallon, K., Kusec, A., & Koerner, N. (2019a). Look 

before you leap: The role of negative urgency in appraisals of ambiguous and 

unambiguous scenarios in individuals high in generalized anxiety disorder symptoms. 

Cognitive Behaviour Therapy, 48(3), 217–240. 

https://doi.org/10.1080/16506073.2018.1508247 

Malivoire, B. L., Marcos, M., Pawluk, E. J., Tallon, K., Kusec, A., & Koerner, N. (2019b). Look 

before you leap: The role of negative urgency in appraisals of ambiguous and 

unambiguous scenarios in individuals high in generalized anxiety disorder symptoms. 

Cognitive Behaviour Therapy, 48(3), 217–240. 

https://doi.org/10.1080/16506073.2018.1508247 

Malivoire, B. L., Marcos, M., Pawluk, E. J., Tallon, K., Kusec, A., & Koerner, N. (2019c). Look 

before you leap: The role of negative urgency in appraisals of ambiguous and 

unambiguous scenarios in individuals high in generalized anxiety disorder symptoms. 

Cognitive Behaviour Therapy, 48(3), 217–240. 

https://doi.org/10.1080/16506073.2018.1508247 



 

128 

 

Marwood, L., Wise, T., Perkins, A. M., & Cleare, A. J. (2018). Neuroscience and Biobehavioral 

Reviews Meta-analyses of the neural mechanisms and predictors of response to 

psychotherapy in depression and anxiety. Neuroscience and Biobehavioral Reviews, 

95(September), 61–72. https://doi.org/10.1016/j.neubiorev.2018.09.022 

Mellick, W. H., Mills, J. A., Kroska, E. B., Calarge, C. A., Sharp, C., & Dindo, L. N. (2019). 

Experiential avoidance predicts persistence of major depressive disorder and generalized 

anxiety disorder in late adolescence. Journal of Clinical Psychiatry, 80(6). 

https://doi.org/10.4088/JCP.18m12265 

Menary, K. R., Corbin, W. R., Leeman, R. F., Fucito, L. M., Toll, B. A., Demartini, K., & 

O’Malley, S. S. (2015). Interactive and Indirect Effects of Anxiety and Negative Urgency 

on Alcohol-Related Problems. Alcoholism: Clinical and Experimental Research, 39(7), 

1267–1274. https://doi.org/10.1111/acer.12762 

Merz, E. C., He, X., & Noble, K. G. (2018). Anxiety, depression, impulsivity, and brain structure 

in children and adolescents. NeuroImage: Clinical, 20, 243–251. 

https://doi.org/10.1016/j.nicl.2018.07.020 

Miller, J. D., Zeichner, A., & Wilson, L. F. (2012). Personality Correlates of Aggression: 

Evidence From Measures of the Five-Factor Model, UPPS Model of Impulsivity, and 

BIS/BAS. Journal of Interpersonal Violence, 27(14), 2903–2919. 

https://doi.org/10.1177/0886260512438279 

Millner, A. J., Gershman, S. J., Nock, M. K., & den Ouden, H. E. M. (2017). Pavlovian control 

of escape and avoidance. Journal of Cognitive Neuroscience, 30(10), 1379–1390. 

https://doi.org/10.1162/jocn_a_01224 

Moran, L. V., Stoeckel, L. E., Wang, K., Caine, C. E., Villafuerte, R., Calderon, V., Baker, J. T., 

Ongur, D., Janes, A. C., Evins, A. E., & Pizzagalli, D. A. (2018). Nicotine-Induced 

Activation of Caudate and Anterior Cingulate Cortex in Response to Errors in 

Schizophrenia. Psychopharmacology, 235(3), 789–802. https://doi.org/10.1007/s00213-

017-4794-3 

Moustafa, A. A., Tindle, R., Frydecka, D., & Misiak, B. (2017). Impulsivity and its relationship 

with anxiety, depression and stress. Comprehensive Psychiatry, 74, 173–179. 

https://doi.org/10.1016/j.comppsych.2017.01.013 

Mueller, S. C., Cromheeke, S., Siugzdaite, R., & Nicolas Boehler, C. (2017). Evidence for the 

triadic model of adolescent brain development: Cognitive load and task-relevance of 

emotion differentially affect adolescents and adults. Developmental Cognitive 

Neuroscience, 26, 91–100. https://doi.org/10.1016/j.dcn.2017.06.004 

Muhtadie, L., Johnson, S. L., Carver, C. S., Gotlib, I. H., Ketter, T. A., & Johnson, S. L. (2014). 

A profile approach to impulsivity in bipolar disorder: The key role of strong emotions. 

Acta Psychiatr Scand, 129(2), 100–108. https://doi.org/10.1111/acps.12136 

Mullin, B. C., Perlman, S. B., Versace, A., de Almeida, J. R. C., LaBarbara, E. J., Klein, C., 

Ladouceur, C. D., & Phillips, M. L. (2012). An fMRI study of attentional control in the 

context of emotional distracters in euthymic adults with bipolar disorder. Psychiatry 



 

129 

 

Research - Neuroimaging, 201(3), 196–205. 

https://doi.org/10.1016/j.pscychresns.2011.09.002 

Muthén, L. K., & Muthén, B. O. (1998). Mplus, user’s guide. Eight edition. (8th ed.). 

Muthén, L. K., & Muthén, B. O. (2002). How to use a Monte Carlo study to decide on sample 

size and determine power. Structural Equation Modeling, 9(4), 599–620. 

https://doi.org/10.1207/S15328007SEM0904_8 

Naragon-Gainey, K., McMahon, T. P., & Chacko, T. P. (2017). The structure of common 

emotion regulation strategies: A meta-analytic examination. Psychological Bulletin, 143, 

384–427. https://doi.org/10.1037/bul0000093 

Nee, D. E., Wager, T. D., & Jonides, J. (2007a). Interference resolution: Insights from a meta-

analysis of neuroimaging tasks. Cognitive, Affective and Behavioral Neuroscience, 7(1), 

1–17. https://doi.org/10.3758/CABN.7.1.1 

Nee, D. E., Wager, T. D., & Jonides, J. (2007b). Interference resolution: Insights from a meta-

analysis of neuroimaging tasks. Cognitive, Affective and Behavioral Neuroscience, 7(1), 

1–17. https://doi.org/10.3758/CABN.7.1.1 

Nielsen, E., Sayal, K., & Townsend, E. (2017). Functional Coping Dynamics and Experiential 

Avoidance in a Community Sample with No Self-Injury vs. Non-Suicidal Self-Injury Only 

vs. Those with Both Non-Suicidal Self-Injury and Suicidal Behaviour. 

https://doi.org/10.3390/ijerph14060575 

Nikolova, Y. S., Knodt, A. R., Radtke, S. R., & Hariri, A. R. (2016). Divergent responses of the 

amygdala and ventral striatum predict stress-related problem drinking in young adults: 

Possible differential markers of affective and impulsive pathways of risk for alcohol use 

disorder. Molecular Psychiatry, 21(3), 348–356. https://doi.org/10.1038/mp.2015.85 

Noordermeer, S. D. S., Luman, M., & Oosterlaan, J. (2016). A Systematic Review and Meta-

analysis of Neuroimaging in Oppositional Defiant Disorder (ODD) and Conduct Disorder 

(CD) Taking Attention-Deficit Hyperactivity Disorder (ADHD) Into Account. 

Neuropsychology Review, 26, 44–72. https://doi.org/10.1007/s11065-015-9315-8 

O’Brien, K. J., Barch, D. M., Kandala, S., & Karcher, N. R. (2020a). Examining Specificity of 

Neural Correlates of Childhood Psychotic-like Experiences During an Emotional n-Back 

Task. Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, 5(6), 580–590. 

https://doi.org/10.1016/j.bpsc.2020.02.012 

O’Brien, K. J., Barch, D. M., Kandala, S., & Karcher, N. R. (2020b). Examining Specificity of 

Neural Correlates of Childhood Psychotic-like Experiences During an Emotional n-Back 

Task. Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, 5(6), 580–590. 

https://doi.org/10.1016/j.bpsc.2020.02.012 

O’Neill, S., Rajendran, K., Mahbubani, S. M., & Halperin, J. M. (2017). Preschool Predictors of 

ADHD Symptoms and Impairment During Childhood and Adolescence. Current 

Psychiatry Reports, 19(12). https://doi.org/10.1007/s11920-017-0853-z 



 

130 

 

Pagliaccio, D., Luking, K. R., Anokhin, A. P., Gotlib, I. H., Hayden, E. P., Olino, T. M., Peng, 

C.-Z., Hajcak, G., & Barch, D. M. (2016). Revising the BIS/BAS Scale to study 

development: Measurement invariance and normative effects of age and sex from 

childhood through adulthood. Psychological Assessment, 28(4), 429–442. 

https://doi.org/10.1037/pas0000186 

Park, J. L., Silveira, M., Elliott, M., Savalei, V., & Johnston, C. (2018). Confirmatory Factor 

Analysis of the Structure of Adult ADHD Symptoms. Journal of Psychopathology and 

Behavioral Assessment, 40(4), 573–585. https://doi.org/10.1007/s10862-018-9698-y 

Parnarouskis, L., Schulte, E. M., Lumeng, J. C., & Gearhardt, A. N. (2020a). Development of the 

Highly Processed Food Withdrawal Scale for Children. Appetite, 147(December 2019), 

104553. https://doi.org/10.1016/j.appet.2019.104553 

Parnarouskis, L., Schulte, E. M., Lumeng, J. C., & Gearhardt, A. N. (2020b). Development of the 

Highly Processed Food Withdrawal Scale for Children. Appetite, 147(December 2019), 

104553. https://doi.org/10.1016/j.appet.2019.104553 

Pasche, S. (2012). Exploring the comorbidity of anxiety and substance use disorders. In Current 

Psychiatry Reports (Vol. 14, Issue 3, pp. 176–181). https://doi.org/10.1007/s11920-012-

0264-0 

Patton, J. H., Stanford, M. S., & Barratt, E. S. (1995). Factor structure of the barratt 

impulsiveness scale. Journal of Clinical Psychology, 51(6), 768–774. 

https://doi.org/10.1002/1097-4679(199511)51:6<768::AID-JCLP2270510607>3.0.CO;2-

1 

Pawluk, E. J., & Koerner, N. (2016a). The relationship between negative urgency and 

generalized anxiety disorder symptoms: The role of intolerance of negative emotions and 

intolerance of uncertainty. Anxiety, Stress and Coping, 29(6), 606–615. 

https://doi.org/10.1080/10615806.2015.1134786 

Pawluk, E. J., & Koerner, N. (2016b). The relationship between negative urgency and 

generalized anxiety disorder symptoms: The role of intolerance of negative emotions and 

intolerance of uncertainty. Anxiety, Stress and Coping, 29(6), 606–615. 

https://doi.org/10.1080/10615806.2015.1134786 

Peterson, S. J., & Smith, G. T. (2019). Impulsigenic personality: Is urgency an example of the 

jangle fallacy? Psychological Assessment, 31(9), 1135–1144. 

https://doi.org/10.1037/pas0000740 

Picó-Pérez, M., Radua, J., Steward, T., Menchón, J. M., & Soriano-Mas, C. (2017). Emotion 

regulation in mood and anxiety disorders: A meta-analysis of fMRI cognitive reappraisal 

studies. https://doi.org/10.1016/j.pnpbp.2017.06.001 

Pliszka, S. R., Glahn, D. C., Semrud-Clikeman, M., Franklin, C., Perez III, R., Xiong, J., & 

Liotti, Mario. (2006). Neuroimaging of Inhibitory Control Areas in Children With 

Attention Deficit Hyperactivity Disorder Who Were Treatment Naive or in Long-Term 

Treatment. American Journal of Psychiatry, 163(6), 1052–1060. 

https://doi.org/10.1176/ajp.2006.163.6.1052 



 

131 

 

Prevatt, F., Dehili, V., Taylor, N., & Marshall, D. (2015). Anxiety in College Students With 

ADHD: Relationship to Cognitive Functioning. Journal of Attention Disorders, 19(3), 

222–230. https://doi.org/10.1177/1087054712457037 

Rapuano, K. M., Rosenberg, M. D., Maza, M. T., Dennis, N. J., Dorji, M., Greene, A. S., Horien, 

C., Scheinost, D., Todd Constable, R., & Casey, B. J. (2020). Behavioral and brain 

signatures of substance use vulnerability in childhood. Developmental Cognitive 

Neuroscience, 46. https://doi.org/10.1016/j.dcn.2020.100878 

Reimherr, F. W., Marchant, B. K., Gift, T. E., & Steans, T. A. (2017). ADHD and Anxiety: 

Clinical Significance and Treatment Implications. Current Psychiatry Reports, 19(12). 

https://doi.org/10.1007/s11920-017-0859-6 

Reiss, S., Peterson, R. A., Gursky, D. M., & McNally, R. J. (1986). Anxiety sensitivity, anxiety 

frequency and the prediction of fearfulness. Behaviour Research and Therapy, 24(1), 1–

8. https://doi.org/10.1016/0005-7967(86)90143-9 

Roberts, W., Fillmore, M. T., & Milich, R. (2011). Linking impulsivity and inhibitory control 

using manual and oculomotor response inhibition tasks. Acta Psychologica, 138(3), 419–

428. https://doi.org/10.1016/j.actpsy.2011.09.002 

Rodrigues, T. F., Ramos, R., Vaz, A. R., Brandão, I. M., Fernandez-Aranda, F., & Machado, P. 

P. P. (2022). The mediating role of self-criticism, experiential avoidance and negative 

urgency on the relationship between ED-related symptoms and difficulties in emotion 

regulation. European Eating Disorders Review, n/a(n/a). https://doi.org/10.1002/erv.2914 

Rubia, K., Russell, T., Overmeyer, S., Brammer, M. J., Bullmore, E. T., Sharma, T., Simmons, 

A., Williams, S. C. R., Giampietro, V., Andrew, C. M., & Taylor, E. (2001a). Mapping 

motor inhibition: Conjunctive brain activations across different versions of go/no-go and 

stop tasks. NeuroImage, 13(2), 250–261. https://doi.org/10.1006/nimg.2000.0685 

Rubia, K., Russell, T., Overmeyer, S., Brammer, M. J., Bullmore, E. T., Sharma, T., Simmons, 

A., Williams, S. C. R., Giampietro, V., Andrew, C. M., & Taylor, E. (2001b). Mapping 

motor inhibition: Conjunctive brain activations across different versions of go/no-go and 

stop tasks. NeuroImage, 13(2), 250–261. https://doi.org/10.1006/nimg.2000.0685 

Schatz, D. B., & Rostain, A. L. (2006a). ADHD with comorbid anxiety. A review of the current 

literature. Journal of Attention Disorders, 10(2), 141–149. 

https://doi.org/10.1177/1087054706286698 

Schatz, D. B., & Rostain, A. L. (2006b). ADHD with comorbid anxiety. A review of the current 

literature. Journal of Attention Disorders, 10(2), 141–149. 

https://doi.org/10.1177/1087054706286698 

Sebastian, A., Jacob, G., Lieb, K., & Tüscher, O. (2013). Impulsivity in borderline personality 

disorder: A matter of disturbed impulse control or a facet of emotional dysregulation? 

Current Psychiatry Reports, 15(2). https://doi.org/10.1007/s11920-012-0339-y 



 

132 

 

Sebastian, C. L., McCrory, E. J., De Brito, S. A., & Viding, E. (2017). Modulation of amygdala 

response to task-irrelevant emotion. Social Cognitive and Affective Neuroscience, 12(4), 

643–650. https://doi.org/10.1093/scan/nsw174 

Settles, R. E., Fischer, S., Cyders, M. A., Combs, J. L., Gunn, R. L., & Smith, G. T. (2012). 

Negative Urgency: A Personality Predictor of Externalizing Behavior Characterized by 

Neuroticism, Low Conscientiousness, and Disagreeableness. J Abnorm Psychol, 121(1), 

160–172. https://doi.org/10.1037/a0024948 

Sheng, J., Wang, B., Zhang, Q., Liu, Q., Ma, Y., Liu, W., Shao, M., & Chen, B. (2019). A novel 

joint HCPMMP method for automatically classifying Alzheimer’s and different stage 

MCI patients. Behavioural Brain Research, 365, 210–221. 

https://doi.org/10.1016/j.bbr.2019.03.004 

Smith, G. T., & Cyders, M. A. (2016a). Integrating affect and impulsivity: The role of positive 

and negative urgency in substance use risk. In Drug and Alcohol Dependence (Vol. 163, 

pp. S3–S12). Elsevier Ireland Ltd. https://doi.org/10.1016/j.drugalcdep.2015.08.038 

Smith, G. T., & Cyders, M. A. (2016b). Integrating affect and impulsivity: The role of positive 

and negative urgency in substance use risk. In Drug and Alcohol Dependence (Vol. 163, 

pp. S3–S12). Elsevier Ireland Ltd. https://doi.org/10.1016/j.drugalcdep.2015.08.038 

Smith, G. T., & Guller, L. (2014). Psychological underpinnings to impulsive behavior. In APA 

handbook of personality and social psychology, Volume 4: Personality processes and 

individual differences. (pp. 329–350). American Psychological Association. 

https://doi.org/10.1037/14343-015 

Sofis, M. J., Budney, A. J., Stanger, C., Knapp, A. A., & Borodovsky, J. T. (2020). Greater delay 

discounting and cannabis coping motives are associated with more frequent cannabis use 

in a large sample of adult cannabis users. Drug and Alcohol Dependence, 207, 107820. 

https://doi.org/10.1016/j.drugalcdep.2019.107820 

Sotres-Bayon, F., Bush, D. E. a, & LeDoux, J. E. (2004). An update on prefrontal-amygala 

interactions in fear extinction. Learning & Memory, 11, 525–535. 

https://doi.org/10.1101/lm.79504.man 

Spechler, P. A., Stewart, J. L., Kuplicki, R., & Paulus, M. P. (2020a). Parsing impulsivity in 

individuals with anxiety and depression who use Cannabis. Drug and Alcohol 

Dependence, 217, 108289. https://doi.org/10.1016/j.drugalcdep.2020.108289 

Spechler, P. A., Stewart, J. L., Kuplicki, R., & Paulus, M. P. (2020b). Parsing impulsivity in 

individuals with anxiety and depression who use Cannabis. Drug and Alcohol 

Dependence, 217, 108289. https://doi.org/10.1016/j.drugalcdep.2020.108289 

Spielberger, C. D. (1983). State-trait anxiety inventory for adults. Mind Garden. 

Spunt, R. P., Lieberman, M. D., Cohen, J. R., & Eisenberger, N. I. (2012). The Phenomenology 

of Error Processing: The Dorsal ACC Response to Stop-signal Errors Tracks Reports of 

Negative Affect. Journal of Cognitive Neuroscience, 24(8), 1753–1765. 

https://doi.org/10.1162/jocn_a_00242 



 

133 

 

Sripada, C., Angstadt, M., Taxali, A., Kessler, D., Greathouse, T., Rutherford, S., Clark, D. A., 

Hyde, L. W., Weigard, A., Brislin, S. J., Hicks, B., & Heitzeg, M. (2021). Widespread 

attenuating changes in brain connectivity associated with the general factor of 

psychopathology in 9- and 10-year olds. Translational Psychiatry, 11(1). 

https://doi.org/10.1038/S41398-021-01708-W 

Stanford, M. S., Mathias, C. W., Dougherty, D. M., Lake, S. L., Anderson, N. E., & Patton, J. H. 

(2009). Fifty years of the Barratt Impulsiveness Scale: An update and review. In 

Personality and Individual Differences (Vol. 47, Issue 5, pp. 385–395). Pergamon. 

https://doi.org/10.1016/j.paid.2009.04.008 

Stein, D. J., Scott, K. M., Jonge, P. de, & Kessler, R. C. (2017). Epidemiology of anxiety 

disorders: From surveys to nosology and back. Dialogues in Clinical Neuroscience, 

19(2), 127–136. 

Stollstorff, M., Munakata, Y., Jensen, A. P. C., Guild, R. M., Smolker, H. R., Devaney, J. M., & 

Banich, M. T. (2013). Individual differences in emotion-cognition interactions: 

Emotional valence interacts with serotonin transporter genotype to influence brain 

systems involved in emotional reactivity and cognitive control. Frontiers in Human 

Neuroscience, 7, 327. https://doi.org/10.3389/fnhum.2013.00327 

Strawn, J. R., Lu, L., Peris, T. S., Levine, A., & Walkup, J. T. (2021). Research Review: 

Pediatric anxiety disorders – what have we learnt in the last 10 years? Journal of Child 

Psychology and Psychiatry, 62(2), 114–139. https://doi.org/10.1111/jcpp.13262 

Strickland, J. C., & Johnson, M. W. (2021). Rejecting Impulsivity as a Psychological Construct: 

A Theoretical, Empirical, and Sociocultural Argument. Psychological Review, 128(2), 

336–361. https://doi.org/10.1037/rev0000263 

Ströhle, A., Gensichen, J., & Domschke, K. (2018a). Diagnostik und Therapie von 

Angsterkrankungen. Deutsches Arzteblatt International, 115(37), 611–620. 

https://doi.org/10.3238/arztebl.2018.0611 

Ströhle, A., Gensichen, J., & Domschke, K. (2018b). Diagnostik und Therapie von 

Angsterkrankungen. Deutsches Arzteblatt International, 115(37), 611–620. 

https://doi.org/10.3238/arztebl.2018.0611 

Sun, M., Marquardt, C. A., Disner, S. G., Burton, P. C., Davenport, N. D., Lissek, S., & 

Sponheim, S. R. (2020). Posttraumatic stress symptomatology and abnormal neural 

responding during emotion regulation under cognitive demands: Mediating effects of 

personality. Personality Neuroscience, 3, 9–10. https://doi.org/10.1017/pen.2020.10 

Swartz, J. R., Phan, K. L., Angstadt, M., Fitzgerald, K. D., & Monk, C. S. (2014). Dynamic 

changes in amygdala activation and functional connectivity in children and adolescents 

with anxiety disorders. Development and Psychopathology, 26(4 0 2), 1305–1319. 

https://doi.org/10.1017/S0954579414001047 

Swick, D., Ashley, V., & Turken, U. (2011). Are the neural correlates of stopping and not going 

identical? Quantitative meta-analysis of two response inhibition tasks. 

https://doi.org/10.1016/j.neuroimage.2011.02.070 



 

134 

 

Threadgill, A. H., & Gable, P. A. (2018). Resting beta activation and trait motivation: 

Neurophysiological markers of motivated motor-action preparation. International 

Journal of Psychophysiology, 127, 46–51. https://doi.org/10.1016/j.ijpsycho.2018.03.002 

Um, M., Whitt, Z. T., Revilla, R., Hunton, T., & Cyders, M. A. (2019a). Shared neural correlates 

underlying addictive disorders and negative urgency. In Brain Sciences (Vol. 9, Issue 2). 

MDPI AG. https://doi.org/10.3390/brainsci9020036 

Um, M., Whitt, Z. T., Revilla, R., Hunton, T., & Cyders, M. A. (2019b). Shared neural correlates 

underlying addictive disorders and negative urgency. Brain Sciences, 9(2). 

https://doi.org/10.3390/brainsci9020036 

Veerapa, E., Grandgenevre, P., El Fayoumi, M., Vinnac, B., Haelewyn, O., Szaffarczyk, S., 

Vaiva, G., & D’Hondt, F. (2020). Attentional bias towards negative stimuli in healthy 

individuals and the effects of trait anxiety. Scientific Reports, 10, 11826. 

https://doi.org/10.1038/s41598-020-68490-5 

Venta, A., Sharp, C., & Hart, J. (2012). The relation between anxiety disorder and experiential 

avoidance in inpatient adolescents. Psychological Assessment, 24(1), 240–248. 

https://doi.org/10.1037/a0025362 

Villemonteix, T., Marx, I., Septier, M., Berger, C., Hacker, T., Bahadori, S., Acquaviva, E., & 

Massat, I. (2017). Attentional control of emotional interference in children with ADHD 

and typically developing children: An emotional N-back study. Psychiatry Research, 

254, 1–7. https://doi.org/10.1016/j.psychres.2017.04.027 

Walters, K., Christakis, D. A., & Wright, D. R. (2018). Are Mechanical Turk worker samples 

representative of health status and health behaviors in the U.S.? PLoS ONE, 13(6). 

https://doi.org/10.1371/journal.pone.0198835 

Wang, L., Huettel, S., & De Bellis, M. D. (2008). Neural substrates for processing task-irrelevant 

sad images in adolescents. Developmental Science, 11(1), 23–32. 

https://doi.org/10.1111/j.1467-7687.2007.00661.x 

Watkins, M. W. (2018). Exploratory Factor Analysis: A Guide to Best Practice. Journal of Black 

Psychology, 44(3), 219–246. https://doi.org/10.1177/0095798418771807 

Watts, A. L., Smith, G. T., Barch, D. M., & Sher, K. J. (2021a). Factor Structure, Measurement 

and Structural Invariance, and External Validity of an Abbreviated Youth Version of the 

UPPS-P Impulsive Behavior Scale. Psychological Assessment. 

https://doi.org/10.15154/1412097.Abstract 

Watts, A. L., Smith, G. T., Barch, D. M., & Sher, K. J. (2021b). Factor Structure, Measurement 

and Structural Invariance, and External Validity of an Abbreviated Youth Version of the 

UPPS-P Impulsive Behavior Scale. Psychological Assessment. 

https://doi.org/10.15154/1412097.Abstract 

Weafer, J., Crane, N. A., Gorka, S. M., Phan, K. L., & de Wit, H. (2019). Neural correlates of 

inhibition and reward are negatively associated. NeuroImage, 196, 188–194. 

https://doi.org/10.1016/j.neuroimage.2019.04.021 



 

135 

 

White, K. S., Brown, T. A., Somers, T. J., & Barlow, D. H. (2006). Avoidance behavior in panic 

disorder: The moderating influence of perceived control. Behaviour Research and 

Therapy, 44(1), 147–157. https://doi.org/10.1016/j.brat.2005.07.009 

Whiteside, S. P., & Lynam, D. R. (2001). The five factor model and impulsivity: Using a 

structural model of personality to understand impulsivity. Personality and Individual 

Differences, 30(4), 669–689. https://doi.org/10.1016/S0191-8869(00)00064-7 

Wilbertz, T., Deserno, L., Horstmann, A., Neumann, J., Villringer, A., Heinze, H. J., Boehler, C. 

N., & Schlagenhauf, F. (2014). Response inhibition and its relation to multidimensional 

impulsivity. NeuroImage, 103, 241–248. 

https://doi.org/10.1016/j.neuroimage.2014.09.021 

Wolitzky-Taylor, K., McBeth, J., Guillot, C. R., Stone, M. D., Kirkpatrick, M. G., Zvolensky, M. 

J., Buckner, J. D., & Leventhal, A. M. (2016). Transdiagnostic processes linking anxiety 

symptoms and substance use problems among adolescents. Journal of Addictive 

Diseases, 35(4), 266–277. https://doi.org/10.1080/10550887.2016.1207969 

Wu, M., Kujawa, A., Lu, L. H., Fitzgerald, D. A., Klumpp, H., Fitzgerald, K. D., Monk, C. S., & 

Phan, K. L. (2016a). Age-related changes in amygdala-frontal connectivity during 

emotional face processing from childhood into young adulthood. Human Brain Mapping, 

37(5), 1684–1695. https://doi.org/10.1002/hbm.23129 

Wu, M., Kujawa, A., Lu, L. H., Fitzgerald, D. A., Klumpp, H., Fitzgerald, K. D., Monk, C. S., & 

Phan, K. L. (2016b). Age-related changes in amygdala-frontal connectivity during 

emotional face processing from childhood into young adulthood. Human Brain Mapping, 

37(5), 1684–1695. https://doi.org/10.1002/hbm.23129 

Xiao, L., Bechara, A., Gong, Q., Huang, X., Li, X., Xue, G., Wong, S., Lu, Z. L., Palmer, P., 

Wei, Y., Jia, Y., & Johnson, C. A. (2013). Abnormal affective decision making revealed 

in adolescent binge drinkers using a functional magnetic resonance imaging study. 

Psychology of Addictive Behaviors, 27(2), 443–454. https://doi.org/10.1037/a0027892 

Xu, M., Xu, G., & Yang, Y. (2016). Neural Systems Underlying Emotional and Non-emotional 

Interference Processing: An ALE Meta-Analysis of Functional Neuroimaging Studies. 

Frontiers in Behavioral Neuroscience, 10, 220. https://doi.org/10.3389/fnbeh.2016.00220 

Yeo, B. T., Krienen, F. M., Sepulcre, J., Sabuncu, M. R., Lashkari, D., Hollinshead, M., 

Roffman, J. L., Smoller, J. W., Zöllei, L., Polimeni, J. R., Fischl, B., Liu, H., & Buckner, 

R. L. (2011). The organization of the human cerebral cortex estimated by intrinsic 

functional connectivity. Journal of Neurophysiology, 106(3), 1125–1165. 

https://doi.org/10.1152/jn.00338.2011 

You, J., Deng, B., Lin, M. P., & Leung, F. (2016). The Interactive Effects of Impulsivity and 

Negative Emotions on Adolescent Nonsuicidal Self-injury: A Latent Growth Curve 

Analysis. Suicide and Life-Threatening Behavior, 46(3), 266–283. 

https://doi.org/10.1111/sltb.12192 

Young, K. S., Burklund, L. J., Torre, J. B., Saxbe, D., Lieberman, M. D., & Craske, M. G. 

(2017). Treatment for social anxiety disorder alters functional connectivity in emotion 



 

136 

 

regulation neural circuitry. Psychiatry Research - Neuroimaging, 261, 44–51. 

https://doi.org/10.1016/j.pscychresns.2017.01.005 

 


