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ABSTRACT

EMOTION REGULATION IS ASSOCIATED WITH PEER VICTIMIZATION

AMONG CHILDREN WITH ATTENTION-DEFICIT/HYPERACTIVITY DISORDER
Nicholas D. Fogleman
June 28, 2019

Background: Children with Attention-Deficit/Hyperactivity Disorder (ADHD)
experience higher rates of peer victimization relative to unaffected peers; however,
debate remains as to whether core symptoms of ADHD—inattention, hyperactivity and
impulsivity—are responsible for increased rates of peer victimization among children
with ADHD. Given emotion regulation deficits co-occur among children with ADHD,
and are often associated with increased peer victimization experiences, the current study
examined the role of emotion regulation in peer victimization among children with
ADHD.
Methods: Forty-nine children (ages 10-15 years) diagnosed with ADHD and their
parents completed measures of emotion regulation and peer victimization. Children also
completed a laboratory-based peer stressor task.
Results: Results supported the association of poorer emotion regulation to both child-
report and parent-report of peer victimization above and beyond the effect of ADHD

symptoms. Results also suggested that ADHD symptoms moderated the impact of parent-

Vi



report of emotion regulation on child-report of peer victimization, such that poorer
parent-report of emotion regulation was more strongly associated with child-report of
peer victimization in the presence of a greater severity of ADHD symptoms. Results did
not support an association between a child’s emotional response to a discrete peer
stressor (i.e., Cyberball) with child-report or parent-report of peer victimization. When
examining the relation between the regulation of specific negative emotions and peer
victimization, results indicated that poorer regulation anger and sadness were associated
with increased peer victimization experiences among children with ADHD.

Discussion: Emotion regulation deficits, above and beyond core ADHD symptoms, were
associated with increased peer victimization experiences among children with ADHD,
and findings were observed both within and across raters. Furthermore, the regulation of
anger and sadness appear particularly important for peer victimization experiences among
children with ADHD, such that children who demonstrate more difficulties regulating
their anger or sadness experienced a greater frequency of peer victimization experiences.

Implications, limitations, and recommendations for future research are discussed.
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CHAPTER I
INTRODUCTION

Children with Attention-Deficit Hyperactivity Disorder (ADHD) are more likely
to experience peer victimization relative to their unaffected peers (Wiener & Mak, 2009);
however, there remains considerable debate as to whether core symptoms of ADHD—
inattention, hyperactivity and impulsivity—are responsible for increased rates of peer
victimization among children with ADHD (Chou, Liu, Yang, Yen, & Hu, 2014; Wiener
& Mak, 2009). Given that core ADHD symptoms may not be directly attributable to
increased rates of peer victimization among children with ADHD, the current study aims
to examine the influence of emotion regulation on peer victimization experiences among
children with ADHD. Previous literature suggests emotion regulation deficits co-occur in
children with ADHD (see Shaw, Stringaris, Nigg, & Leibenluft, 2014 for review) and are
often associated with a greater frequency of peer victimization experiences (Fogleman,
Walerius, Rosen, & Leaberry, 2016; Hanish et al., 2004; Rosen, Milich, & Harris, 2012).
Therefore, the current study proposes that children with ADHD are at an increased risk
for peer victimization not because they demonstrate core ADHD symptoms of
impulsivity, inattention, and hyperactivity, but rather because they fail to effectively
regulate their emotions in social settings. Accordingly, the current study examines the
relation between ADHD symptoms, emotion regulation, and peer victimization among

children diagnosed with ADHD.



Peer Victimization

Peer victimization, initially described by Olweus (1978), is an environmentally-
driven variable (Brendgen et al., 2008) that affects children across all regions of the
world (Craig et al., 2009; Due et al., 2005), regardless of ethnic background (Putallaz et
al., 2007; Seals & Young, 2003) and socioeconomic status (see Card & Hodges, 2008 for
review). Described as a broad spectrum of social interactions whereby one individual
experiences physical, emotional, social, or psychological harm by one or more peers
(Rosen, Milich, & Harris, 2009), peer victimization affects many children over the course
of their lifespan (Haynie et al., 2001; Kochenderfer-Ladd & Ladd, 2001) with lifetime
rates exceeding 76 percent (Hoover, Oliver, & Hazler, 1992). While many children will
experience an episode of peer victimization, for approximately 10 percent of children
(Hunter, Boyle, & Warden, 2007) peer victimization becomes chronic and increasingly
stable over time (Scholte, Engels, Overbeek, De Kemp, & Haselager, 2007). Children
who experience peer victimization may be targeted by a single child or small group of
children (Olweus & Solberg, 1998), with substantial rates of peer victimization occurring
outside of school contexts (Turner, Finkelhor, Hamby, Shattuck, & Ormrod, 2011).
Affecting children as young as three years of age (Bonica, Arnold, Fisher, Zeljo, &
Yershova, 2003; Ostrov, Woods, Jansen, Casas & Crick, 2004), and throughout preschool
years (Crick, Casas, & Ku, 1999), peer victimization becomes most frequent during the
transition from elementary to middle school (see Troop-Gordon, 2017 for review), and
often declines as children progress into adulthood (Bradshaw, Waasdorp, O’Brennan,

2013).



Early research suggested males were more likely to experience peer victimization
than females (e.g., Callaghan & Joseph, 1995), but more recent literature indicates that
females are likely to experience similar (Kochenderfer-Ladd & Skinner, 2002), and
perhaps even more peer victimization than males (Craig et al., 2009). A key development
leading to these revised empirical findings is the distinction between overt and relational
forms of victimization (Crick & Grotpeter, 1995; Crick & Grotpeter, 1996). Overt
victimization is characterized as direct and confrontational, and the victim is physically
harmed, threatened, or verbally attacked (Crick & Grotpeter, 1996). In contrast, relational
victimization is characterized as behavior aimed at damaging friendships and peer
relations (Crick & Grotpeter, 1995). Previous research suggests that males are more
likely to experience overt victimization, and females are more likely to experience
relational victimization (Betts, Houston, & Steer, 2015; Crick, Casas, & Nelson, 2002;
Crick & Nelson, 2002; see Espelage, Mebane, & Swearer, 2004 for review; Tapper &
Boulton, 2004).

Children who experience peer victimization are often categorized as either
aggressive or passive victims (see Olweus, 1994 for review). Aggressive victims are
described as high-conflict victims; they respond to peer victimization through aggression
(see Schwartz, Proctor, & Chien, 2001 for review). Although aggressive victims may
attempt to respond to peer victimization, their responses are often emotionally-driven,
and they are rarely successful at reducing the frequency of their victimization in part
because they tend to lose the conflict with their aggressors (Olweus, 1994; Perry,
Williard, & Perry, 1990). In contrast, passive victims are described as low-conflict

victims; they tend to engage in withdrawn behaviors and respond to peer victimization



through attempts to avoid conflict (Olweus, 1994; Perry, Kusel, & Perry, 1988). Passive
victims are also rarely successful at mitigating the frequency of their victimization
experiences in part because they fail to demonstrate assertive behaviors necessary to
alleviate peer conflict. For both aggressive and passive victims, the inability to regulate
negative emotional arousal in situations involving peer threat likely interferes with the
use of effective behavioral response strategies. Given that peer victimization often
becomes chronic and stable, and has severe consequences for healthy child development
(Crick, 1996; Crick & Grotpeter, 1996), factors that may predispose children to peer
victimization appear particularly necessary to identify in order to prevent future peer
victimization experiences.

Risk Factors for and Consequences Associated with Peer Victimization
Numerous factors increase a child’s risk for experiencing peer victimization. Most
notably, children who are victimized are likely to be younger and physically weaker
relative to their peer counterparts (see Smith, Shu, & Madsen, 2001 for review).
Additionally, children may be at a greater risk for peer victimization if they are described
as being overweight, having a disability or chronic illness, or are rated lower on physical
appearance (Callaghan & Joseph, 1995; Griffiths & Page, 2008; Pearce, Boergers, &
Prinstein, 2002; Rose, Monda-Amaya, & Espelage, 2011; Sentenac et al., 2011). Child
behavior also appears to play an influential role in determining which children will
experience peer victimization, as aggressive behaviors, disruptive behaviors, and lack of
prosocial behaviors have been linked to higher frequency of peer victimization
experiences (Baumeister, Storch, & Geffken, 2008; Hanish & Guerra, 2000; Schwartz,

McFadyen-Ketchum, Dodge, Pettit, & Bates, 1999).



Additional factors that increase the likelihood that a child will experience peer
victimization include poor social skills and poor peer relations (Hawker & Boulton, 2000;
Hugh-Jones & Smith, 1999; Salmon & West, 2000). Specifically, children who have
fewer friends (Perry, Hodges, & Egan, 2001) and poorer friendships (Bollmer, Milich,
Harris, & Maras, 2005), as well as those who experience rejection from their peers (De
Los Reyes & Prinstein, 2004; Hodges & Perry, 1999), are at an increased risk for peer
victimization. Previous literature suggests high-quality positive friendships (Hodges,
Boivin, Vitaro, & Bukowski, 1999; Schmidt & Bagwell, 2007) and peer acceptance
(Demaray & Malecki, 2003) decrease a child’s risk for peer victimization. Therefore,
children who demonstrate behavior considered aversive to peers may be more likely to
experience peer victimization (Eisenberg et al., 1993) because they lack an ally in the
presence of peer threat.

Children with deficits in emotional functioning are also predisposed to peer
victimization (Hay, Payne, & Chadwick, 2004; Olweus, 1994; Perry et al., 1988).
Previous literature suggests that internalizing behaviors, such as anxiety and depression
(Hawker & Boulton, 2000; Siegel, La Greca, & Harrison, 2009), and externalizing
behaviors, including aggression (Hodges et al., 1999), increase the risk that a child will
experience peer victimization. Internalizing and externalizing behaviors are known to be
behavioral expressions of emotion regulation deficits (Zeman, Shipman, & Suveg, 2002),
suggesting that deficits in emotion regulation may be associated with increased peer
victimization experiences. Prior research establishes this link, as emotion regulation
deficits appear to play an influential role in the development of chronic peer victimization

in children (Fogleman et al., 2016; Rosen et al., 2012).



Several of the aforementioned risk factors for peer victimization appear to share a
similar mechanism: the inability to regulate negative emotions. This likely interferes with
the initiation of effective behavioral response strategies and leads to emotionally-driven
behaviors, including aggression and avoidance (i.e., aggressive and passive victims).
Thus, for a child to reduce their risk for peer victimization, use of active problem-solving
approaches, in combination with suppressing negative emotional arousal (Perry et al.,
2001), may allow a child to de-escalate and resolve episodes of peer conflict (Mahady
Wilton, Craig, & Pepler, 2000). Similarly, advice-seeking (e.g., asking an adult or friend
for help; Kochenderfer & Ladd, 1997), implementing conflict resolution strategies (e.g.,
trying to understand why the victimization happened and attempting to prevent it from
happening again; Kochenderfer-Ladd, 2004), and engaging in prosocial behaviors (e.g.,
assertiveness, effective conflict management; Card & Hodges, 2008; Mahady Wilton et
al., 2000) may reduce a child’s risk for peer victimization. These response strategies may
lead to positive outcomes; however, when children fail to implement effective response
strategies, peer victimization is likely to contribute to severe and long-lasting
consequences.

Peer victimization is a distressing experience negatively associated with
children’s academic (Kochenderfer & Ladd, 1996; Nakamoto & Schwartz, 2010;
Schwartz, Gorman, Nakamoto, & Toblin, 2005), behavioral (Ewing Lee & Troop-
Gordon, 2011, Ji et al., 2019), emotional (Stadler, Feifel, Rohrmann, Vermeiren, &
Poustka, 2010), and social functioning (Bagwell & Schmidt, 2011). Peer victimization is
also positively associated with suicidal ideation and attempts (Dempsey, Haden,

Goldman, Sivinski, & Wiens, 2011; Van Geel, Vedder, & Tanilon, 2014). While



internalizing and externalizing behaviors have been shown to contribute to experiences of
peer victimization (Jensen-Campbell, Knack, Waldrip, & Ramirez, 2009; Reijntjes,
Kamphuis, Prinzie, & Telch, 2010; Reijntjes et al., 2011), numerous studies have
documented that they may also be consequences of peer victimization (Hodges et al.,
1999; Storch & Ledley, 2005), suggesting experiences of peer victimization may further
impair a child’s ability to regulate their emotions. Thus, it is likely that emotion
regulation deficits are both a risk factor for and consequence of peer victimization; these
reciprocal influences likely lead to a cycle of peer victimization that remains stable over
time. Conceptual and theoretical evidence for the process of peer victimization provides
further insight into the relation between emotion regulation and peer victimization.

Theories of Peer Victimization

Numerous theories have been developed to conceptualize the process of peer
victimization. Theories presented are intended to describe what predisposes children to
peer victimization (Crick & Dodge, 1994), how peer victimization affects children’s
cognitions, emotions and behaviors (Graham & Juvonen, 2001), and how both theories
may be integrated to describe peer victimization as cyclical and dynamic (Rosen et al.,
2009, 2012; Rosen, Milich, & Harris, 2007). The social information-processing theory,
first developed by Dodge (1986) and reformulated by Crick and Dodge (1994), suggests
that peer victimization is the result of how children encode and process information in
their social environment. The social information-processing theory posits that in social
environments, children receive and process social cues that affect their behavioral
responses (Felix & McMahon, 2007). The effectiveness with which a child is able to

encode and interpret social information can be influenced by internal (e.g., emotional



arousal) and external factors (e.g., behavior of others; Crick & Dodge, 1994). The
interpretations of these factors then alter which behavioral responses will be initiated
(Crick & Dodge, 1994). The social information-processing theory incorporates literature
on the hostile attribution bias, defined as the tendency to interpret the intent of others as
hostile, despite lack of environmental cues indicating clear and hostile intent (Milich &
Dodge, 1984). Oftentimes, the influence of internal factors (e.g., emotional arousal) may
make it more likely that a child interprets external factors (e.g., peer’s intent) as hostile,
even if the intent is ambiguous, leading to increased demonstrations of negative affect
(e.g., fear or anger; Crick & Dodge, 1994). These emotional expressions are considered
aversive to peers and may increase a child’s risk for future victimization (Crick & Dodge,
1994). Given that children who experience peer victimization often fail to use effective
strategies in response to stressful social situations (Elledge et al., 2010) and frequently
respond to peer provocation through actively engaging or avoiding conflict (Perry et al.,
1988), the social information-processing theory appears to help to identify which children
may be predisposed for subsequent victimization by peers; that is, children who
inaccurately interpret social cues because they fail to reduce emotional arousal often
respond with behaviors that are aversive to their peers (e.g., actively engaging or
avoiding conflict; Perry et al., 1988), which increases their subsequent risk for peer
victimization. The social information-processing theory provides evidence for why
children may initially experience peer victimization. Once that peer victimization occurs,
the attribution theory (Graham & Juvonen, 2001) provides hypotheses for how peer

victimization affects children.



The attribution theory (Graham & Juvonen, 2001) posits that the experience of
peer victimization may further exacerbate a child’s ability to initiate effective behavioral
responses in socially distressing situations. Characterized as a social approach for
understanding how children integrate how they think about themselves (i.e., personal
motivation) with what others think about them (i.e., social motivation), the attribution
theory argues that children make attributions, or inferences about why outcomes occur,
about themselves and others; these attributions likely serve an important function in
assisting children with imposing order in uncertain environments (Graham & Juvonen,
2001). Graham and Juvonen (2001) propose two pathways to describe how peer
victimization affects a child’s self-attributions and attributions of others: (1) children who
blame themselves for their peer victimization experiences are likely to develop
intrapersonal consequences, such that the experience of peer victimization may cause
internalizing behaviors, including anxiety and depression, which lead to the expression of
maladaptive behaviors such as passivity and withdrawal, and (2) children who blame
others for their peer victimization experiences are likely to develop interpersonal
consequences, such that peer victimization causes anger and negative affect, which lead
to rejection and withholding of help (Graham & Juvonen, 2001). For both pathways, the
attribution theory suggests that peer victimization results in negative attributions of self
and others and leads to intrapersonal and interpersonal consequences.

Given prior research documenting that children who experience peer
victimization may be more likely to demonstrate internalizing (Reijntjes et al., 2011) and
externalizing (Reijntjes et al., 2010) behaviors, the attribution theory appears to describe

the processes through which internalizing and externalizing behaviors emerge. As



detailed in the social information-processing theory (Crick & Dodge, 1994), the
interpretation of situations involving peer threat may be influenced by emotional arousal,
thus, it is also likely that attributions stem from subjective interpretations of peer
victimization experiences. Social situations associated with significant emotional distress,
such as in the context of peer victimization, may lead a child to make more negative
attributions of self and others and identify as a victim. Additional evidence provided by
Rosen, Milich, and Harris (2007, 2009, 2012) appears to integrate the social information-
processing theory (Crick & Dodge, 1994) and the attribution theory (Graham & Juvonen,
2001) by proposing a model that describes peer victimization as process which is cyclical
and dynamic.

The victim schema model (Rosen et al., 2007, 2009) suggests that all children
possess a schema for peer victimization experiences—Ilabeled the victim schema—that
develops from the interaction between biological factors (e.g., temperament) and early
socialization experiences (e.g., parent-child interactions, early peer experiences). The
victim schema model proposes that how victims view peer behavior varies based on
victims’ cognitions and emotions (Rosen et al., 2009). Victim schemas interact with
social information-processing (i.e., peer threat perception) and emotion regulation
strategies to determine the extent to which children will experience peer victimization
(Rosen et al., 2009). Once a child experiences peer victimization, the victim schema
model describes how implicit associations of oneself as a victim contribute to
expectations of future peer victimization (Rosen et al., 2009). Integrating the social
information-processing theory (Crick & Dodge, 1994), the victim schema model posits

that children who fail to regulate their emotions demonstrate greater deficits in processing
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social information because their emotional reactivity inhibits their ability to identify,
encode, and interpret social information accurately. These deficits prevent the initiation
of problem-solving approaches and lead to emotionally driven behaviors, including
aggression and submission, which increase a child’s risk for peer victimization (Rosen et
al., 2009). Further, the victim schema model incorporates the attribution theory (Graham
& Juvonen, 2001) by suggesting that after children experience peer victimization, they
develop negative attributions about themselves and others; these attributions lead to
greater emotion regulation deficits in the presence of peer threat. Thus, Rosen et al.
(2007, 2009) conceptualize peer victimization as cyclical and dynamic.

An additional model (Rosen et al., 2012), builds on the victim schema model
(Rosen et al., 2007, 2009) and appears particularly relevant to the study of emotion
regulation and peer victimization. In the proposed model of well-regulated and
emotionally dysregulated responses to peer provocation in children, Rosen et al. (2012)
suggest that a child’s ability to regulate negative emotions in the presence of interpreted
peer provocation substantially contributes to the child’s risk of peer victimization. Rosen
et al. (2012) identify two pathways for how children may respond to peer provocation.
The first is the well-regulated response pathway. In this pathway, children respond to
peer provocation with well-regulated emotion, which reduces distress and encourages
effective problem solving skills and prosocial behaviors. This results in an outcome not
associated with peer victimization. The second pathway is the emotionally dysregulated
response pathway. In this pathway, children respond to peer provocation with
dysregulated emotion, which causes emotional distress and emotionally-driven behaviors.

This results in subsequent experiences of peer victimization. In both pathways proposed

11



by Rosen et al. (2012), the outcome reinforces how children will interpret and respond to
peer provocation moving forward. Children who experience peer victimization as a result
of failing to manage negative emotions will be more likely to experience peer
victimization in the future.

Broadly, the social information-processing-theory (Crick & Dodge, 1994),
attribution theory (Graham & Juvonen, 2001), victim schema model (Rosen et al., 2007,
2009), and well-regulated and emotionally dysregulated model (Rosen et al., 2012)
provide conceptual and theoretical hypotheses for the process of peer victimization.
When integrating these theories, it is likely that the inability to regulate emotions in the
presence of peer conflict or peer threat may interfere with a child’s ability to effectively
interpret and process social information correctly. This, in turn, may lead to considerable
emotional distress, which overrides a child’s ability to engage in effective problem-
solving strategies, and ultimately may leads to the expression of emotionally reactive
behaviors. These emotionally-driven behaviors increase the risk that a child will
experience subsequent victimization by peers. Following experiences of peer
victimization, children may make attributions (i.e., about self and others), identify as a
victim and demonstrate further impairments in their abilities to regulate their emotional
arousal and emotional reactivity in future stressful situations (i.e., peer conflict and peer
threat). Therefore, emotion regulation deficits likely contribute to and are associated with
peer victimization experiences; their reciprocal influences likely help to explain why
many children experience chronic peer victimization (Hunter et al., 2007) that becomes

increasingly stable over time (Scholte et al., 2007).
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Measurement of Peer Victimization

Parent report measures (Morelen, Southam-Gerow, & Zeman, 2016), child self-
report measures (Becker, Mehari, Langberg, & Evans, 2017), teacher report measures
(Fite, Evans, Cooley, & Rubens, 2014), peer report measures (Bacchini, Affuso, &
Trotta, 2008), observations (Godleski, Kamper, Ostrov, Hart, & Blakely-McClure, 2015),
and child tasks (Rosen et al., 2007) have been used to assess peer victimization among
children. Child self-report, peer-report and teacher-report measures show moderate
correlations (Crick & Bigbee, 1998); however there is evidence that peer victimization
often corresponds more with peer-report and teacher-report measures than with child self-
report measures (Pellegrini & Bartini, 2000). Additional evidence suggests children and
parents each have differing but valid perceptions of children’s social functioning
(Weissman, Orvaschel, & Padian, 1980), and disparate methods of peer victimization
assessment contribute valid and unique variance to the estimation of peer victimization
(Ladd & Kochenderfer-Ladd, 2002). Peer victimization is most stable during adolescence
(Pellegrini & Long, 2002) and assessment during this period may be particularly unique
relative to other developmental stages (Troop-Gordon & Ladd, 2005). Given the validity
and unique variance associated with multiple peer victimization informants, Pellegrini
(1998) recommends that peer victimization be assessed using a multi-informant
approach. Through the assessment of peer victimization in children, multiple methods of
measurement have demonstrated that peer victimization is often associated with deficits
in emotion regulation (Camodeca & Goossens, 2005; Toblin, Schwartz, Gorman, &

Abou-ezzeddine, 2005).
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Relation Between Peer Victimization and Emotion Regulation

Emotion Regulation

Emotion regulation is a multifaceted and multidimensional process (Rosen &
Epstein, 2010) by which individuals control and modify the intensity of their emotional
states to adapt to internal and external demands (Cole, Martin, & Dennis, 2004). Broadly,
emotion regulation is the ability to regulate physiological, behavioral, and emotional
reactions to stimuli in order to meet the demands of a situation (Cole et al., 2004; Gross,
2002). Emotion regulation tends to be goal driven; that is, individuals often seek to
decrease negative emotions and increase positive emotions (Gross, 1998). Often
characterized as a crucial developmental skill (Cole, Michel, & Teti, 1994) essential for
children’s positive development (Hastings et al., 2008), emotion regulation skills have
been hypothesized to initially develop prenatally and continue developing throughout
infancy, childhood, and adolescence (Dawson, Panagiotides, Klinger, & Hill, 1992;
Thompson & Goodman, 2010; Thompson & Meyer, 2007).

Previous literature suggests infants demonstrate emotion regulation strategies
(Kochanska, Coy, & Murray, 2001; Rothbart, Ziaie, & O’boyle, 1992) which are thought
to develop largely in the context of their relationships with their caregivers (Eisenberg,
Fabes, Carlo, & Karbon, 1992; Southam-Gerow & Kendall, 2002). As children grow
older and progress into childhood and adolescence, their emotion regulation skills
become more complex and developed (Stegge & Terwogt, 2007), and they often attempt
to regulate their emotions independently in social situations (Zeman, Cassano, Perry-
Parrish, & Stegall, 2006). While many children will experience negative emotions, the

ability to regulate negative emotional arousal and initiate assertive coping skills appears
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particularly necessary for the emotion regulation process (Eisenberg, et al., 1995).
Numerous theoretical hypotheses attempt to explain how children regulate their
emotions.

Theories of Emotion Regulation

The polyvagal theory (Porges, 1995, 2001; Porges, Doussard-Roosevelt, & Maiti,
1994) posits that emotions are a physiological process, and the generation and regulation
of emotion is dependent on the state of the nervous system. According to the polyvagal
theory (Porges et al., 1994), emotion regulation is the result of a hierarchically organized
autonomic nervous system, composed of the sympathetic and parasympathetic nervous
systems. These nervous systems are influenced by two vagal systems: (1) a phylogenetic
relic of amphibia and reptilia (i.e., ventral vagal complex), and (2) an evolutionary
modification unique to mammals (i.e., dorsal vagal complex), both of which regulate
heart rate in response to a variety of stressors and are programmed with disparate
response strategies (Porges, 1995). The ventral and dorsal vagal systems were
hypothesized to develop among mammals due to increasing metabolic demands that are
unique relative to amphibians and reptiles (Porges, 1995), and their hierarchical
organization is necessary to understand the process of emotion regulation.

When children experience stressful situations, the more primitive ventral vagal
complex acts first, followed by the evolutionary developed dorsal vagal complex. More
specifically, the ventral vagal complex is initiated to inhibit input to the heart through
activating the parasympathetic nervous system (Porges, 2001). Activation of the
parasympathetic nervous system has been shown to reduce emotional distress and restore

autonomic homeostasis (Porges, 1992). However, if the ventral vagal complex is unable
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to provide inhibitory input to the heart via the parasympathetic nervous system, the dorsal
vagal complex activates the sympathetic nervous system (Porges, 2001). Unlike the
parasympathetic nervous system, the sympathetic nervous system does not restore
autonomic homeostasis; rather, it increases heart rate, stimulates sweat glands, and
inhibits the gastrointestinal tract to prepare the body for emergency (Porges, 2001).
Therefore, for children to maintain autonomic homeostasis during stressful situations, the
ventral vagal complex must be able to activate the parasympathetic nervous system to
initiate the emotion regulation process. Disruptions in autonomic functioning will likely
lead to the inability to effectively regulate emotions in response to threat and precede the
expression of maladaptive coping skills. Thus, the polyvagal theory provides theoretical
rationale for how children physiologically regulate their emotions (Porges, 2011).
Complementing this work on physiological regulation of emotion is a model of
neuroanatomical regions involved in the emotion regulation process. The model of the
cognitive control of emotion (Ochsner & Gross, 2007) proposes that emotions can be
generated and regulated either by bottom-up or top-down neuroanatomical processes.
Both processes play an influential role in the emotion regulation process; bottom-up
processes alert a child about potentially threatening situations and top-down processes
regulate emotional and behavioral responses. Bottom-up processes for emotionally
generated responses are triggered by the perception of stimuli with intrinsic or learned
affective value (Ochsner & Gross, 2007). For bottom-up processes, limbic structures
(e.g., amygdala, insula) encode the affective properties of stimuli and send outputs to the
hypothalamic nuclei that control autonomic and behavioral responses (Ochsner & Gross,

2007). The generation of emotion through bottom-up processes likely leads to the
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initiation of the ventral vagal complex as proposed in the polyvagal theory (Porges, 1995,
2001; Porges et al., 1994). Once bottom-up generation has begun, top-down processes
can regulate, redirect and alter the way in which triggering stimuli are being appraised
(Ochsner & Gross, 2007).

Top-down processes involve the lateral and medial prefrontal cortex, and are
triggered by beliefs which lead one to appraise an otherwise neutral stimulus as
emotionally evocative (Ochsner & Gross, 2007). Top-down processes allow for a child to
actively control the appraisal process through implementing higher cognitive processes
(Ochsner & Gross, 2007). These higher cognitive processes enable a child to deliberately
attend to and appraise a situation in different ways (Ochsner & Gross, 2007). Given that
top-down processes regulate bottom-up processes for emotion generation, children who
fail to initiate top-down processes are likely to demonstrate deficits in the emotion
regulation process. If bottom-up processes override higher cognitive processes, children
will fail to regulate their emotional arousal, and express maladaptive coping strategies.
While bottom-up and top-down processes may provide theoretical evidence that emotion
is generated and regulated by unique neuroanatomical processes, the model of emotion
regulation based on principles of executive function (Zelazo & Cunningham, 2007)
describes how neuroanatomical regions involved in the emotion regulation process may
contribute to the subjective experience of complex emotions (Zelazo & Cunningham,
2007).

Executive function refers to attention shifting, working memory, and inhibitory
control processes that are used in goal-directed activities (Miyake et al., 2000). Zelazo

and Cunningham (2007) argue that these processes are recruited for the deliberate self-
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regulation of emotion, and propose theoretical evidence for two types of executive
functions: “hot” (i.e., control processes involved in emotion and reward representation)
and “cool” (i.e., higher-order processes involved in relatively abstract and
decontextualized information; Zelazo & Miiller, 2002). “Hot” executive functions operate
in motivationally and emotionally significant situations (e.g., when a child really cares
about the problems they are attempting to solve), whereas “cool” executive functions
operate in more motivationally and emotionally neutral situations (e.g., when a child is
categorizing shapes by color; Zelazo & Cunningham, 2007). While “hot” executive
functions are characterized by the presence of more emotion and motivation, both “hot”
and “cool” are likely involved in regulating motivation and emotion (Zelazo &
Cunningham, 2007).

To provide neuroanatomical evidence for the differentiation between “hot” and
“cool” aspects of executive function, Zelazo and Cunningham (2007) suggest that “hot”
aspects are associated with the ventral prefrontal cortex, and “cool” aspects are associated
with the lateral prefrontal cortex. Specifically, “hot” executive functions involve the
orbitofrontal cortex (i.e., ventral prefrontal cortex region), which has strong connections
to limbic structures and integrates affective and nonaffective information (Zelazo &
Cunningham, 2007). “Cool” executive functions involve the lateral prefrontal cortex,
which is connected to a variety of brain regions (e.g., thalamus, basal ganglia, and
hippocampus) and plays an important role in the regulation of sensory information,
intellectual functioning, and action (Zelazo & Cunningham, 2007). Similar to the model
of the cognitive control of emotion (Ochsner & Gross, 2007), which proposes emotions

are regulated by top-down neuroanatomical processes, Zelazo and Cunningham (2007)
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propose that “hot” and “cool” aspects of executive function involve different top-down
neuroanatomical processes (Zelazo & Carlson, 2012). These top-down neuroanatomical
processes are initiated by either the orbitofrontal cortex (i.e. “hot” executive functions) or
the lateral prefrontal cortex (i.e. “cool” executive functions) to inform goal-directed
activities. Thus, children who have difficulties regulating their emotions may have
challenges with “hot” executive functions and top-down neuroanatomical processes
involved in down-regulating limbic regions. While Zelazo and Cunningham (2007)
provide theoretical evidence that executive functions are involved in emotion regulation,
Cyders and Smith (2008) describe why some children may have more difficulty
regulating their emotions than others.

The theory of urgency (Cyders & Smith, 2008) proposes that under heightened
emotional states, children are more likely to engage in ill-considered or rash actions than
at other times. Cyders and Smith (2008) suggest that the experience of emotion facilitates
a child’s action to meet their needs; these actions can be fundamentally adaptive (i.e.
problem-solving) or maladaptive (i.e. internalizing and externalizing behaviors).
Generally, more intense needs are associated with more intense emotional states and
more extreme behavioral choices (Cyders & Smith, 2008). Thus, Cyders and Smith
(2008) propose urgency traits (i.e., positive and negative urgency) to describe a specific
process by which emotionality is tied to ill-advised, rash action. Positive urgency refers
to the tendency to engage in rash action in response to extreme positive affect, and
negative urgency refers to the tendency to engage in rash action in response to extreme
negative affect (Cyders & Smith, 2008). Positive and negative urgency are positively

correlated and provide theoretical evidence for how maladaptive levels of emotionality
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lead to the demonstration of problematic behaviors (Cyders & Smith, 2008). For
example, a child who experiences more intense emotions (both positive and negative)
may be more likely to demonstrate problematic behaviors because they fail to inhibit and
regulate their emotional arousal.

Evidence for the urgency theory stems from literature in temperament and
neuroscience (Cyders & Smith, 2008). Cyders and Smith (2008) suggest that genetic
polymorphisms in the serotonin transporter gene (SHTTLPR) and dopamine receptor
genes (DRD2, DRD3, and DRD4) contribute to variation in levels of serotonin and
dopamine in the amygdala and orbitofrontal cortex pathway (i.e., neuroanatomical
regions associated with “hot” executive functions). These variations, in turn, affect child
temperament, and Cyders and Smith (2008) propose two distinct pathways to describe
how predispositions in temperament affect the demonstration of adaptive or maladaptive
behaviors: (1) children who are predisposed to act rashly perform rash actions, leading to
the development of urgency traits and the demonstration of more rash actions and
problematic behaviors, and (2) children who not predisposed to act rashly will not
perform rash actions, leading to the child refraining from rash actions and learning
adaptive means for addressing emotions. Broadly, Cyders and Smith (2008) suggest there
are individual differences in the propensity to engage in ill-considered behaviors when
experiencing intense emotions; these differences are reflected in a broad trait called
urgency. The theory of urgency (Cyders & Smith, 2008) provides additional evidence for
the process of emotion regulation, and the process model of emotion regulation (Gross,
1998) describes how environmental mechanisms contribute to a child’s ability to regulate

their emotions.
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The process model of emotion regulation (Gross, 1998) proposes that children
attempt to modify their emotions, and emotion regulation may occur at five points in the
emotion generative process: (1) selection of the situation, (2) modification of the
situation, (3) deployment of attention, (4) change of cognitions, and (5) modulation of
responses. According to Gross (1998), at the first point in the emotion generative process,
situation selection, children have the ability to approach or avoid certain people, places,
or objects to reduce emotional distress. Unfortunately, children may not always be able to
control situations in which they choose to engage, and when situations arise
unexpectedly, they may attempt situation modification, or the ability to directly modify
the situation in order to decrease negative emotional arousal. During this time, children
may choose to deploy focused attention; that is, they may attempt to disengage from
emotionally arousing situations by using strategies such as distraction, concentration, and
rumination. Following focused attention, children may also evaluate their capacity to
manage the situation though engaging in strategies such as cognitive reframing, and/or
social comparisons or reappraisal. Response modulation, hypothesized to occur late in the
emotion generative process after response tendencies have been initiated, refers to
directly influencing physiological, experiential, or behavioral responding. During this
stage of the emotion regulation process, parents or caregivers often become involved.
Medications, therapy, and exercise are all ways in which parents or caregivers may
choose to improve children’s emotion regulation strategies to decrease emotional distress.
Therefore, the process model of emotion regulation provides several opportunities
through which children and their parents or caregivers may attempt to regulate emotional

distress.
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Broadly, the polyvagal theory (Porges, 1995, 2001; Porges et al., 1994), the model
of cognitive control of emotion (Ochsner & Gross, 2007), the model of emotion
regulation based on principles of executive function (Zelazo & Cunningham, 2007), and
the theory of urgency (Cyders & Smith, 2008) describe biological, physiological and
neurological mechanisms involved in emotion regulation. The social process model of
emotion regulation (Gross, 1998) provides additional behavioral, cognitive, and social
processes of emotion regulation. Each theory attempts to provide unique insight for the
process of emotion regulation in children. Given that emotion regulation is a
multidimensional construct (Rosen & Epstein, 2010), disparate methods may be used to
assess how children regulate their emotions.

Measurement of Emotion Regulation

Parent-report measures (Factor, Rosen, & Reyes, 2016), child-report measures
(Bunford, Evans, & Langberg, 2018), teacher-report measures (McCandless &
O’Laughlin, 2007), child observations (Shields & Cicchetti, 2001) and child tasks
(Bollmer, Harris, & Milich, 2006) have been shown to represent valid methods for
assessing the behavioral and emotional dimensions of emotion regulation in children
(Hessler & Fainsilber Katz, 2007). Emotion regulation appears relatively stable across
teacher and parent measures (Hanish et al., 2004); however, discrepant findings have
been identified among child-report and parent-report measures (Hourigan, Goodman,
Southam-Gerow, 2011). Although differences have emerged in perceptions of emotion
regulation between children and their parents, Hourigan et al. (2011) argue that differing
perceptions provide meaningful and useful information about the nature of emotion

regulation. Additionally, the employment of ecological momentary assessment methods
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may not be valid among children, as children may be less likely to complete emotion
regulation measures when emotionally distressed (Rosen, Epstein, & Van Orden, 2013;
Rosen & Factor, 2015). Given the use of multiple methods of measurement for emotional
and behavioral dimensions of emotion regulation in children, Morelen et al. (2016)
recommend using multi-informant approaches.

Neuroimaging measures (McRae et al., 2012), physiological measures (Musser et
al., 2011), neurophysiological measures (Dennis & Hajcak, 2009; Lewis, Lamm,
Segalowitz, Stieben, & Zelazo, 2006), and molecular genetic measures (Kochanska,
Philibert, & Barry, 2009) have demonstrated validity in assessing biological dimensions
of emotion regulation in children (see Goldsmith, Pollak, & Davidson, 2008 for review).
Unfortunately, there remains a lack of literature incorporating multiple biological
assessment methods to describe emotion regulation in children; thus, the incorporation of
multi-method approaches also appears warranted to identify which biological
assessments are more or less accurate in assessing children’s emotion regulation abilities.

Emotion Regulation and Social Functioning

Emotion regulation skills are necessary for social functioning (see Rose-Krasnor,
1997 for review), as the inability to regulate emotions is associated with greater social
impairment (Bunford et al., 2018; Hubbard & Dearing, 2004), including lower social
status (Maszk, Eisenberg, & Guthrie, 1999), poor social skills (Eisenberg et al., 2000),
poor friendship quality (McDowell, O’Neil, & Parke, 2000), and peer rejection (Bierman,
2004). Based on evidence that children tend to prefer peers who demonstrate fewer
negative emotions (Hay et al., 2004; Smith et al., 2001), and evidence that peers find

emotionally dysregulated behavior aversive (Hubbard & Coie, 1994), the inability to
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regulate negative emotions appears particularly detrimental to children’s social
functioning, especially given evidence that deficits in emotion regulation are associated
with increased aggressive behaviors (Roll, Koglin, & Petermann, 2012). Eisenberg et al.
(1997) suggested that emotion regulation abilities are not only linked to social
impairments but are also predictive of future social impairments; children who
demonstrated more negative emotions at four years of age were more likely to experience
greater social impairment four years later. Extending emotion regulation into the peer
victimization literature, previous research suggests that emotion regulation plays an
influential role in the development of chronic peer victimization (Hanish et al., 2004;
Rosen et al., 2012).

Emotion Regulation and Peer Victimization

Emotion regulation deficits have long been associated with peer victimization. In
a study by Rosen et al. (2012), children who demonstrated emotion regulation deficits
were more likely to experience peer victimization, and Fogleman et al. (2016) observed
that children who fail to regulate and cope with negative emotions experience a greater
frequency of peer victimization experiences. Even in situations when children were asked
to recount experiences of peer victimization, children who experienced more peer
victimization demonstrated more sympathetic nervous system reactivity (Kliewer,
Dibble, Goodman, & Sullivan, 2012), negative affect (Bollmer et al., 2006), and
emotional distress (Rosen et al., 2012). Given that children who effectively regulate their
emotions are less likely to be victimized by their peers (Kaynak, Lepore, Kliewer, &

Jaggi, 2015), effective emotion regulation and conflict resolution skills appear critical for
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reducing the frequency with which children experience peer victimization (Kochenderfer-
Ladd, 2004).

It has been hypothesized that the inability to regulate emotions may interfere with
use of learned prosocial behaviors and conflict resolution skills (Fogleman et al., 2016),
which may put a child at risk for peer victimization because they respond to peer
provocation with aggressive or withdrawn behaviors (Olweus, 1994; Schwartz et al.,
2001). Many children who experience peer victimization respond emotionally to adverse
situations and interpret ambiguous situations as hostile (Camodeca & Goossens, 2005).
Mahady Wilton et al. (2000) found that children who experience peer victimization
demonstrate maladaptive emotion regulation strategies and are likely to respond to peer
provocation with physical or verbal aggression. Moreover, children who fail to regulate
negative emotions in the presence of peer threat often exhibit aggressive attitudes
(Terranova, 2009), revenge-seeking behaviors (Kochenderfer-Ladd, 2004), emotionally-
reactive behaviors (Toblin et al., 2005), and fewer assertive behaviors and social
strategies (Toblin et al., 2005). Thus, children who are unable to control their emotional
arousal to implement assertive and effective conflict management strategies instead resort
to emotionally-driven fear or anger responses, increasing their risk for peer victimization
(Hanish et al., 2004). Coping with peer conflict requires children to monitor and control
their own emotions and behavior to execute effective coping strategies (Mahady Wilton
et al., 2000) and engage in assertive conflict resolution behaviors (Kopp, 1989).
However, children who experience peer victimization tend to implement similar coping
strategies over time (Terranova, 2009), many of which have been shown to be ineffective

(Kochenderfer-Ladd & Skinner, 2002). While emotion regulation and coping strategies
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are useful in mitigating peer victimization experiences (Cooley & Fite, 2016), peer
victimization may also exacerbate a child’s ability to regulate their emotions in future
social situations (lyer, Kochenderfer-Ladd, Eisenberg, & Thompson, 2010).

The experience of peer victimization has been shown to uniquely impair
children’s emotion regulation abilities (Cuevas, Finkelhor, Clifford, Ormrod, & Turner,
2010). McLaughlin, Hatzenbuehler, and Hilt (2009) demonstrated that peer victimization
was associated with more emotion regulation deficits over a four-month period, and
Cooley and Fite (2016) found that peer victimization predicted more physical aggression
over time. Thus, the experience of peer victimization likely interferes with the initiation
of effective emotion regulation and coping strategies. Therefore, peer victimization and
emotion regulation appear to share a reciprocal relationship (Reijntjes et al, 2010;
Reijntjes et al., 2011), such that children with emotion regulation deficits are at an
increased risk for peer victimization, and the experience of peer victimization likely
influences the development of maladaptive emotion regulation strategies and coping
skills. Given that emotion regulation begins developing prenatally and during infancy
(Dawson et al., 1992; Thompson & Goodman, 2010), and the earliest documentation of
peer victimization is in toddlerhood (Bonica et al., 2003), it is likely that emotion
regulation deficits initially lead to peer victimization experiences, which, in turn, further
affect a child’s emotion regulation abilities.

Given the link between emotion regulation and peer victimization, it appears
necessary to integrate theories to better understand the relation between the two
multidimensional constructs. Incorporating the social information-processing theory

(Crick & Dodge, 1994), children who fail to regulate their emotions are likely to
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demonstrate an impaired ability to encode and interpret social information effectively.
This inability to encode social information accurately may lead to peer victimization,
which, in turn, may affect how children make attributions of themselves and others
(Graham & Juvonen, 2001), further impairing deficits in social information-processing
(Camodeca & Goossens, 2005). Models proposed by Rosen et al. (2007, 2009, 2012)
incorporate emotion regulation and peer victimization by demonstrating that each
construct likely influences the other. If peer victimization is attributable to emotion
regulation deficits in children, emotion regulation theories may argue that children with
neuroanatomical deficits (Ochsner & Gross, 2007; Zelazo & Cunningham, 2007), deficits
in their physiological responses to stress (Porges, 1995), genetic polymorphisms
associated with temperament and urgency traits (Cyders & Smith, 2008), and who fail to
initiate environmentally-driven emotion regulation strategies (Gross, 1998) may be more
likely to experience peer victimization.

Certain neurodevelopmental disorders, such as ADHD, are associated with
neuroanatomical deficits (Shaw et al., 2012), impaired physiological arousal (Musser,
Galloway-Long, Frick, & Nigg, 2013), genetic predispositions for urgency traits (Faraone
& Mick, 2010), and maladaptive emotion regulation responses (Shaw et al., 2014).
Previous literature also demonstrates that children with ADHD are more likely to
experience social dysfunction (Hoza et al., 2005) and peer victimization (Wiener & Mak,
2009). When incorporating evidence that emotion regulation is linked to peer
victimization (Fogleman et al., 2016), emotion regulation deficits among children with

ADHD may make them more susceptible to experiencing victimization from their peers.
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Relation Between Emotion Regulation and ADHD

ADHD

ADHD is mainly characterized by symptoms of impulsivity, inattention, and
hyperactivity (American Psychiatric Association, 2013). Affecting between five and
seven percent of children worldwide (Polanczyk, de Lima, Horta, Biederman, & Rohde,
2007; Thomas, Sanders, Doust, Beller, & Glasziou, 2015), ADHD is highly heritable (see
Faraone & Biederman, 2000 for review; Rhee, Waldman, Hay, & Levy, 1999), more
prevalent among males than females (American Psychiatric Association, 2013; DuPaul et
al., 1997; DuPaul et al., 1998), and often persists into adulthood (Barkley, Murphy, &
Fischer, 2008; Faraone, Biederman, & Mick, 2006). For a child to receive a diagnosis of
ADHD, symptoms of impulsivity, inattention, and hyperactivity must be present prior to
the age of twelve, occur for at least six months, impact a child functioning in multiple
domains (e.g. home and school), and cannot be attributable to a co-occurring medical
condition (American Psychiatric Association, 2013). ADHD may be diagnosed as
predominantly inattentive presentation, predominantly hyperactive/impulsive
presentation, or predominantly combined presentation (i.e., combination of inattentive
and hyperactive/impulsive presentations), with diagnoses characterized as mild,
moderate, or severe (American Psychiatric Association, 2013).

In children with ADHD, brain maturation is delayed, on average, by about three
years (Shaw et al., 2007). Children with ADHD show morphometric differences in the
right prefrontal cortex and amygdala (Clark et al., 2007; Frodl et al., 2010) and delayed
cortex maturation (Shaw et al., 2012). Additional research suggests that children with

ADHD may demonstrate distinct patterns of autonomic functioning, including
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impairments in parasympathetic and sympathetic nervous systems (Musser et al., 2011;
Musser et al., 2013). Often associated with comorbid psychiatric disorders (Barkley &
Murphy, 2006; Barkley et al., 2008), deficits in executive functioning (Barkley, 1997),
and impairments in academic, behavioral, and social functioning (DuPaul, McGoey,
Eckert, & VanBrakle, 2001; DuPaul & Stoner, 2014; Loe & Feldman, 2006), ADHD is
also a disorder associated with emotion regulation difficulties (Berlin, Bohlin, Nyberg, &
Janols, 2004; Braaten & Rosén, 2000; Wehmeier, Schacht, & Barkley, 2010).

Measures of ADHD Diagnostic Status

ADHD assessment requires a comprehensive evaluation by a licensed clinician,
who often employs the use of parent-report measures (Bunford et al. 2018) and teacher-
report measures (Bagwell, Molina, Pelham, & Hoza, 2001). Although previous studies
have implemented child-report measures in older children (Spencer et al., 2011), these
methods may not provide an accurate assessment of ADHD as children with ADHD tend
to underreport ADHD symptoms (Loeber, Green, Lahey, & Stouthamer-Loeber, 1991,
Sibley, Campez, & Raiker, 2019) and overestimate their abilities in several functional
domains (Hoza, Pelham, Dobbs, Owens, & Pillow, 2002). Interestingly, although studies
have documented the reliability of parent-report (Wolraich et al., 2003) and teacher-
report methods (Wolraich, Bard, Neas, Doffing, & Beck, 2013) for assessing ADHD in
children, use of parent-report and teacher-report measures each appear to influence the
rate of ADHD diagnoses (Jarratt, Riccio, & Siekierski, 2005), and teacher-report
measures may provide a more accurate ADHD subtype diagnosis (Power et al., 1998).
Additionally, ADHD symptom agreement between parents and teachers is relatively low,

and the use of multiple informants significantly decreases the prevalence of ADHD
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(Mitsis, McKay, Schulz, Newcorn, & Halperin, 2000; Wolraich et al., 2004). Therefore, a
multi-informant approach, incorporating parent and teacher measures, likely leads to a
more accurate evaluation of child ADHD symptoms.

ADHD and Emotion Regulation

Emotion regulation deficits frequently co-occur with ADHD (Crundwell, 2005;
Jensen & Rosen, 2004; Linder, Kroyzer, Maeir, Wertman-Elad, & Pollak, 2010), and
have been shown to be present in infancy and early childhood (Gurevitz, Geva, Varon,
Leitner, 2014; Martel, Roberts, Gremillion, 2013). Emotion regulation deficits among
children with ADHD may include poor self-regulation of emotion (Graziano & Garcia,
2016), excessive emotional expressions (Sobanski et al., 2010), and greater problems
coping with negative emotions (Melnick & Hinshaw, 2000). Although emotion regulation
difficulties are not currently described as a core deficit among children with ADHD
(American Psychiatric Association, 2013), previous research suggests nearly 45 percent
of children with ADHD demonstrate deficits in emotion regulation (Shaw et al., 2014),
with higher rates among children with ADHD combined presentation (Wheeler Maedgen
& Carlson, 2000) and in children with comorbid psychiatric disorders (Factor, Reyes,
Rosen, 2014). Although the influence of sex characteristics on emotion regulation is
relatively unknown (Becker et al., 2006; Bubier & Drabick, 2008; Sjéwall, Roth,
Lindqvist, & Thorell, 2013), emotion regulation deficits among children with ADHD
have been linked to functional impairments (Anastopoulos et al., 2011).

Previous studies have recommended that emotion regulation deficits be
incorporated into conceptualizations of ADHD (see Martel, 2009 for review).

Neuroanatomical regions (Cyders & Smith, 2008; Ochsner & Gross, 2007; Zelazo &
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Cunningham, 2007) and autonomic functioning (Porges, 1995) hypothesized to influence
the emotion regulation process may provide insight into why children with ADHD
demonstrate more emotion regulation deficits relative to unaffected children. Given
ADHD is a neurodevelopmental disorder associated with neuroanatomical and
physiological impairments (Musser et al., 2011; Shaw et al., 2007), emotion regulation
deficits among children with ADHD may be attributable to neural dysfunction (Nigg &
Casey, 2005) and/or abnormal autonomic functioning (Musser et al., 2013). Furthermore,
the top-down and bottom-up processes associated with emotion regulation may be
impaired in children with ADHD due to deficits in the frontal-limbic-amygdala circuit
(Nigg & Casey, 2005) and abnormal connectivity between the amygdala and prefrontal
cortex (Plessen et al., 2006). Thus, children with ADHD may demonstrate an inability to
regulate their emotions at an early age (Sullivan et al., 2015) due to neuroanatomical and
physiological impairments inherent to the disorder.

While neuroanatomical and physiological impairments may make it more difficult
for children with ADHD to regulate their emotions, high levels of behavioral and
attentional impulsivity common among children with ADHD (American Psychiatric
Association, 2013) may cause emotion regulation deficits to be particularly impairing.
Poor impulse control and executive function among children with ADHD (Barkley, 1997)
may make children more likely to act on negative emotions, amplifying the impact of
negative emotions. Given theoretical evidence that executive functions are involved in
the emotion regulation process (Zelazo & Cunningham, 2007), poor executive
functioning among children with ADHD may make it more difficult to inhibit and

regulate negative emotional arousal during stressful situations.
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Additional evidence suggests children with ADHD may experience emotions
more intensely (Fogleman, Leaberry, Rosen, Walerius, & Slaughter, 2018a; Scime &
Norvilitis, 2006), react more impulsively to negative events, and demonstrate a lower
capacity to regulate negative emotions (Barkley, 2014). These characteristics appear
similar to Cyders and Smith’s (2008) theoretical conceptualization of negative urgency.
Therefore, excessive emotional expressions, including emotional reactivity (Walerius,
Reyes, Rosen, & Factor, 2014), impulsivity (Rosen & Factor, 2015) and lability (Rosen,
Walerius, Fogleman, & Factor, 2015; Sobanski et al., 2010; Stringaris & Goodman,
2009), may be more common among children with ADHD due to an inability to inhibit
and regulate intense feelings of negative emotions. More specifically, during stressful
situations, children with ADHD may fail to initiate effective emotion regulation strategies
because they demonstrate urgency traits (Roberts, Peters, Adams, Lynam, & Milich,
2014), and their experiences of intense negative emotions make it difficult for them to
inhibit feelings of negative emotions. This inability to manage intense negative emotions
leads to the demonstration of greater negative emotional reactivity (Walcott & Landau,
2004). Difficulties inhibiting negative emotions among children with ADHD may prevent
children from initiating effective coping strategies, which are known as the behavioral
outcome of the emotion regulation process (Eisenberg et al., 1995), and may even
increase a child’s risk for developing comorbid psychiatric disorders (Seymour et al.,
2012). Unfortunately for children with ADHD, peers find negative emotional expressions
aversive (Hay et al., 2004), and children with ADHD who fail to regulate their emotions
may experience greater social dysfunction (Bunford, Evans, & Wymbs, 2015) and peer

victimization (Fogleman et al., 2016).
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Relation Between ADHD and Peer Victimization

ADHD and Social Functioning

ADHD is associated with impairments in social functioning (see Hoza et al., 2007
for review). For children with ADHD, initial negative peer impressions may form very
quickly (Diener & Milich, 1997) and remain stable into adolescence (Bagwell et al.,
2001). When compared to unaffected children, children with ADHD are less well-liked
(Bacchini et al., 2008; Hoza et al., 2005), more disliked (Sciberras, Ohan, & Anderson,
2011), and more likely to be rejected by their peers (Bagwell et al., 2001). Additional
evidence suggests children with ADHD are involved in more peer conflict (Strine et al.,
2006) and have poorer peer relations (Hoza et al., 2005) and fewer close friendships
(Redmond, 2011). Albeit in a small sample, Shea and Wiener (2003) observed that
children with ADHD often perceive themselves as being more socially isolated and
different from other children, and perceptions of being different from other children was
associated with greater social functioning deficits. Given previous literature suggesting
that having fewer friends (Perry et al., 2001) and poorer friendships (Boulton &
Underwood, 1992) are associated with increased peer victimization, even among children
with ADHD (Redmond, 2011), children with ADHD appear at a much greater risk for
experiencing peer victimization relative to their unaffected peers.

ADHD and Peer Victimization

Children with ADHD are frequently victimized by their peers through overt and
relational forms of victimization. Nearly 60 percent of children with ADHD report
experiencing at least one episode of peer victimization per week (Becker et al., 2017),

which greatly exceeds estimates among unaffected children (Nansel et al., 2001).
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Additional evidence suggests children with ADHD are twice as likely to experience peer
victimization (Redmond, 2011); however, this estimate may be relatively low as
Holmberg and Hjern (2008) and Wiener and Mak (2009) demonstrate that children with
ADHD report experiencing peer victimization between seven and 10 times more
frequently than children without ADHD. Although experiences of peer victimization may
be more common among children with ADHD and comorbid psychiatric disorders
(Taylor, Saylor, Twyman, & Macias, 2010), there are inconsistent findings regarding
whether the presence of core ADHD symptoms (i.e., inattention, hyperactivity, and
impulsivity) is directly associated with increased peer victimization experiences in
children with ADHD.

Initially, studies noted that ADHD symptoms were associated with peer
victimization (Bacchini et al., 2008; Wiener & Mak, 2009), but more recent literature
fails to substantiate these findings (Chou et al., 2014; Fite et al., 2014). Fite et al. (2014)
found that ADHD symptoms were not associated with overt victimization; yet, relational
victimization was present across both high and low levels of ADHD symptoms.
Additional literature by Mitchell, Cooley, Evans, and Fite (2015) found that ADHD
symptoms were associated with more overt victimization, but they did not find
differences for relational victimization. Thus, it is difficult to determine whether the
presence of ADHD symptoms linearly coincides with increased rates of peer
victimization among children with ADHD.

The relation between ADHD symptoms and peer victimization may also be
influenced by child sex characteristics and peer victimization assessment methods.

Examination of sex characteristics and ADHD symptoms suggest peer victimization may
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be more prevalent among females than males (Bacchini et al., 2008; Wiener & Mak,
2009); however, these findings have been disputed in recent literature (Becker et al.,
2017). Additionally, according to Sciberras et al. (2012), parent-report measures of peer
victimization were associated with more ADHD than oppositional defiant disorder
(ODD) symptoms; however, according to child-report measures of peer victimization,
peer victimization was associated with more ODD than ADHD symptoms. While
evidence suggests that the use of child-report measures among children with ADHD
remains questionable (Hoza et al., 2002; Hoza et al., 2004), and previous studies have
documented that children with ADHD may provide more optimistic reports of their peer
victimization experiences than their parents (Fogleman et al., 2016), it is difficult to draw
the conclusion that ADHD symptoms are directly related to the frequency with which a
child with ADHD experiences peer victimization.

Generally, if ADHD symptoms are directly related to experiences of peer
victimization, the use of stimulant medications, often prescribed to reduce core symptoms
of ADHD (i.e., inattention, hyperactivity, and impulsivity; Pelnam & Fabiano, 2008),
may modulate the frequency with which a child with ADHD experiences peer
victimization. Unfortunately, previous studies have demonstrated this is not the case, and
children with ADHD taking stimulant medications consistently report more peer
victimization experiences relative to their unaffected peers (Unnever & Cornell, 2003).
Additionally, in a sample of children with ADHD who were recently prescribed stimulant
medications, children on stimulant medications reported similar peer victimization
relative to children with ADHD not on stimulant medications; it is important to highlight

that both groups of children (i.e., children on and off stimulant medications) reported
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more peer victimization than children without ADHD. Although stimulant medications
are effective at reducing core symptoms of ADHD (MTA Cooperative Group, 2004),
they have not been shown to reduce emotion regulation deficits (Shaw et al., 2014). This
may help to explain why children with ADHD on stimulant medication continue to
experience peer victimization. Together, these findings suggest that ADHD symptoms of
inattention, hyperactivity, and impulsivity may not be directly associated with the
increased rates of peer victimization among children with ADHD, further warranting an
investigation into the role of emotion regulation.
Relation Between ADHD, Emotion Regulation, and Peer Victimization

There have been few studies examining the relation between emotion regulation
and peer victimization among children with ADHD. Prior research by Fogleman et al.
(2016) demonstrated that the relation between emotion regulation and peer victimization
was moderated by ADHD diagnostic status. More specifically, children who had more
difficulties regulating their emotions were more likely to experience peer victimization if
they had also been diagnosed with ADHD. Additional studies have suggested that
emotion regulation deficits (Fogleman, Slaughter, Rosen, Leaberry, & Walerius, 2018),
and internalizing behaviors (Fogleman, Leaberry, Rosen, Walerius, & Slaughter, 2018b)
are each uniquely associated with increased peer victimization experiences among
children with ADHD. Given internalizing behaviors are often characterized as behavioral
expressions of emotion regulation deficits (Zeman et al., 2002), there is substantial
evidence that emotion regulation plays an influential role in experiences of peer

victimization among children with ADHD.
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Current Study

Although emotion regulation and peer victimization likely share a reciprocal
relationship (Rosen et al., 2012), the current study examines the concurrent associations
between ADHD symptoms, emotion regulation, and peer victimization among children
with ADHD. Children with ADHD demonstrate emotion regulation deficits (Shaw et al.,
2014), and given that emotion regulation deficits are linked to peer victimization
concurrently (Fogleman et al., 2016; Fogleman et al., 2018; Fogleman et al., 2018b;
Hanish et al., 2004) and longitudinally (Rosen et al., 2012), the current study proposes
that deficits in emotion regulation, rather than the severity of core ADHD symptoms (i.e.,
inattention, hyperactivity, and impulsivity), is associated with experiences of peer
victimization among children with ADHD. Previous studies have demonstrated that
children with ADHD experience emotions more intensely and have difficulties regulating
their negative emotional arousal (Barkley, 2014; Shaw et al., 2014). Furthermore,
children with ADHD are more likely to react impulsively to negative situations (Barkley,
2014) and engage in emotionally-reactive and emotionally-driven behaviors (Walcott &
Landau, 2004). During stressful situations (e.g., peer conflict or peer threat), children
with ADHD may experience intense negative emotions and may be unable to regulate
their negative emotional arousal effectively. The inability for a child with ADHD to
regulate negative emotional arousal likely interferes with effective problem-solving and
conflict resolution strategies necessary to reduce peer conflict, and may ultimately lead to
behavioral expressions (i.e., negative emotional reactivity) considered aversive to peers
(Eisenberg, 1993). These emotionally-driven behaviors likely increase a child’s risk for

experiencing peer victimization.

37



While previous literature has established a link between ADHD and peer
victimization (Unnever & Cornell, 2003; Wiener & Mak, 2009), few studies have
investigated why children with ADHD experience higher rates of peer victimization
relative to unaffected children. Thus, the current study aims to identify factors associated
with peer victimization among children with ADHD. Examining the relation between
ADHD symptoms, emotion regulation, and peer victimization will provide initial insight
into whether ADHD symptoms and/or emotion regulation is associated with peer
victimization among children with ADHD. Additionally, given the prevalence of ADHD
in the worldwide population (Polanczyk et al., 2007) and the detrimental outcomes
associated with peer victimization (Dempsey et al., 2011; Hawker & Boulton, 2000),
findings from the current study may also provide evidence for effective interventions for
peer victimization among children with ADHD. Emotion regulation was not assessed in
previous investigations examining the relation between ADHD symptoms and peer
victimization (Wiener & Mak, 2009), and given that emotion regulation deficits are often
associated with increased ADHD symptomatology (Wheeler Maedgen & Carlson, 2000),
it is possible that emotion regulation deficits among children with ADHD are accounting
for the observed relation between ADHD symptoms and peer victimization.

Hypotheses

The current study utilized a multi-informant approach (i.e., children and their
parents) to examine the concurrent associations between ADHD symptoms, emotion
regulation, and peer victimization among children with ADHD. Given evidence that
children and parents provide unique and valid perspectives of emotion regulation and

peer victimization, the following hypotheses were posited:
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1a)

1b)

1c)

2)

The primary hypothesis of this study is that poorer emotion regulation will
be uniquely associated with peer victimization above and beyond the
effect of ADHD symptoms.

Based on extant literature (Fogleman et al., 2016; Fogleman et al., 2018b),
it was hypothesized that within-rater and cross-rater effects will be
observed for child-report and parent-report of emotion regulation on child-
report and parent-report of peer victimization above and beyond the effect
of ADHD symptoms.

Exploratory analyses will examine the interaction between emotion
regulation and ADHD symptoms on peer victimization. Analyses will
investigate whether the relation of emotion regulation to peer
victimization is moderated by the presence of ADHD symptoms. Although
exploratory in nature, given previous research demonstrating ADHD
symptoms are associated with peer victimization experiences (Ji et al.,
2019; Rosen et al., 2012; Wiener & Mak, 2009), and that emotion
regulation is more strongly related to peer victimization in children with
ADHD relative to children without ADHD (Fogleman et al., 2016), it was
hypothesized that the relation of emotion regulation to peer victimization
will be exacerbated by a greater frequency of ADHD symptoms.

Given evidence that experiences of peer victimization may bias how
negative social situations are interpreted (Ruggieri, Bendixen, Gabriel,
Alsaker, 2013), and evidence that children who experience peer

victimization are more emotionally affected by laboratory tasks that
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3)

simulate negative social experiences (Iffland, Sansen, Catani, & Neuner,
2014; Ruggieri et al., 2013), it was hypothesized that greater emotional
responses to a laboratory-based peer stressor task (i.e., Cyberball) will be
associated with peer victimization.

Although there is a link between the regulation of negative emotions and
peer victimization among children with ADHD (Fogleman et al., 2016), it
is relatively unknown how the regulation of specific negative emotions
affects peer victimization. Given that internalizing behaviors and
externalizing behaviors are each associated with peer victimization
(Reijntjes et al, 2010; Reijntjes et al., 2011), it is possible that the inability
to regulate specific negative emotions, such as anger, sadness, and worry,
will be associated with a greater frequency of peer victimization. Thus,
exploratory analyses will assess the regulation of anger, sadness, and
worry on the estimation of peer victimization among children with
ADHD. Although exploratory in nature, it was hypothesized that poorer
regulation of anger, sadness, and worry will each be uniquely associated

with peer victimization.
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CHAPTER II
METHOD
Recruitment

Study hypotheses examined the effects of ADHD symptoms and emotion
regulation on peer victimization among children with ADHD. Given the low base rates of
ADHD in the general population (Polanczyk et al., 2007; Thomas et al., 2015), the
current study recruited primarily from a pre-existing participant database at the Research
in ADHD and Children’s Emotion Regulation (RACER) Laboratory at the University of
Louisville. When parents and children participated in previous research studies at the
RACER Laboratory (Rosen et al., 2015), they were asked the following question: “May
we contact you to provide information about other studies occurring at University of
Louisville that you and your child may be eligible for?” If parents had responded ‘yes’
and their child had a previous diagnosis of ADHD and were within the study’s targeted
age range, parents were contacted via email and/or telephone and were provided
information regarding the study.

Children who had been diagnosed with ADHD or were showing clinically
concerning symptoms of ADHD were also recruited through community events
throughout Louisville, Kentucky, and advertisements in the University of Louisville
email notification system. Flyers describing the study were initially distributed to child
and family community-based organizations/events and school counselors, and then

disseminated to parents of children within the study’s targeted age range and range of
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clinical difficulty. Parents interested in the study were instructed to contact study staff
directly to receive additional information regarding the study. Similar recruitment
methods have been documented in previous research studies (Fogleman et al., 2016;
Rosen et al., 2015).
Participants

Fifty-four children (36 males, 18 females), ages 10-15 years (M age = 12.24 +
1.77), and their parents were enrolled in the present study. The age range of the sample
was recruited/selected a priori due to previous evidence that experiences of peer
victimization occur most frequently during the transition between elementary and middle
school (see Troop-Gordon, 2017 for review) and are particularly common among
children with ADHD throughout middle school and into early high school (Becker et al.,
2017). Moreover, emotion regulation strategies are often used independently during this
age range in social situations (Zeman et al., 2006). Eligibility was limited to children who
met criteria for age, ADHD diagnostic status, and had an 1Q greater than or equal to 70,
as measured by the Wechsler Abbreviated Scale of Intelligence, Second Edition (WASI-
I1; Wechsler, 2011). Additional eligibility was limited to families in which both the
parent or caregiver and the child were able to attend the session. Five children did not
meet diagnostic criteria for ADHD (as outlined in more detail below) and were excluded
from the study, leaving a total 49 children diagnosed with ADHD in the final sample (32
males, 17 females; M age = 12.22 + 1.71; see Appendix B, Table 1).

The Diagnostic Structured Interview for Children ADHD module, Parent Version
(DISC-P; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000), Vanderbilt ADHD

Parent Rating Scale (VAPRS; Wolraich et al., 2003), and the Vanderbilt ADHD Teacher
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Report Scale (VATRS; Wolraich, Feurer, Hannah, Baumgaertel, & Pinnock, 1998) were
used to assess ADHD in children. Each assessment measure has shown to be a reliable
method for assessing ADHD in children (Shaffer et al., 2000, Wolraich et al., 2003;
Wolraich et al., 2013). Given evidence the DISC-P assesses behavior across multiple
settings (i.e., home and school; Shaffer et al., 2000), children were diagnosed with
ADHD if they met the following criteria: (1) met full criteria for ADHD on the DISC-P
or (2) met intermediate criteria for ADHD on the DISC-P and met full criteria for ADHD
on the completed parent (i.e., VAPRS) and/or teacher (i.e., VATRS) rating scale(s).

A child met criteria for ADHD when his or her parent/caregiver or teacher
endorsed at least six of the nine inattentive symptoms (ADHD predominantly inattentive
presentation; ADHD-I), at least six of nine hyperactive and impulsive symptoms (ADHD
predominantly hyperactive/impulsive presentation; ADHD-H/I), or at least six of nine
inattentive and six of nine hyperactive/impulsive symptoms (ADHD combined
presentation; ADHD-C) on the DISC-P or combination on the DISC-P, VAPRS, and
VATRS. Among all participants, 24 children met diagnostic criteria for ADHD-I, one
child met diagnostic criteria for ADHD-H/I, and 24 children met diagnostic criteria for
ADHD-C. The ADHD module of the DISC-P contained a question related to current use
of psychiatric medications to manage symptoms of ADHD. This question was used to
assess active ADHD medication treatment; 28 of the 49 children (57.1%) were receiving
medication treatment at the time of study.

The ethnic composition of the sample was reflective of the area from which the
population was collected (U.S. Census Bureau, 2016), with 77.6% European-American (n

= 38), 12.0% African-American (n = 6), 2.0% Hispanic-American (n = 1), 2.0% Asian-
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American (n = 1), and 6.1% as having more than one racial/ethnic background (n = 3).
The median family income for children in the sample was greater than would be expected
in the area from which the population was collected (U.S. Census Bureau, 2016), such
that 2.0% were lower to middle income ($0 — $25,000; n = 1), 40.8% were middle to high
income ($25,001 — $75,000; n = 20), and 57.2% were high income (above $75,000; n =
28; see Appendix B, Table 1).
Procedures

The current study was approved by the Institutional Review Board at the
University of Louisville. Parents of children completed an initial phone screening
assessing for the presence of ADHD or clinically concerning symptoms of ADHD.
Eligible parents and children were then scheduled for a visit at the University of
Louisville to be consented for the study. Parents of children provided informed consent
and children provided assent prior to initiation of any study procedures. During this time,
parents were given the option to sign a release of information form authorizing
communication between the investigator and the child’s primary classroom teacher, or in
the case of children with multiple teachers, a teacher with sufficient contact with the child
to provide an accurate report of the child’s ADHD symptoms. All parents in the present
study signed a release of information to authorize communication between the
investigator and the child’s primary teacher. Of the 54 children who were enrolled in the
current study, 72.2% (n = 39) of teachers returned measures assessing ADHD.

After obtaining informed consent and child assent, parents and children were
escorted to separate rooms within the research laboratory. Parents were administered a

highly structured diagnostic interview (DISC-P; Shaffer, 2000) to assess for ADHD
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diagnostic status while children completed a laboratory task and self-report measures
assessing emotion regulation and experiences of peer victimization. Children did not
complete measures assessing ADHD symptoms due to previous evidence that children
with ADHD underreport their ADHD symptoms (Loeber et al., 1991; Sibley et al., 2019).
After completing the diagnostic structured interview, parents completed measures
assessing their child’s ADHD symptoms, emotion regulation, and experiences of peer
victimization. Children were compensated five dollars and provided with a small prize
for their participation; parents were provided an ADHD screening evaluation at their
request summarizing results of the study.
Measures

Multi-informant approaches were employed to assess a child’s ADHD symptoms,
emotion regulation, and peer victimization. Multi-informant approaches were selected to
increase the accuracy of ADHD diagnoses (Mitsis et al., 2000; Wolraich et al., 2004), and
to incorporate unique and valid estimates of emotion regulation (Hourigan et al., 2011)
and peer victimization (Ladd & Kochenderfer-Ladd, 2002; Putallaz et al., 2007).

ADHD Diagnostic Status

The Diagnostic Interview Schedule for Children-Version 1V, Parent Report
(DISC-P; Shaffer et al., 2000) was used as the primary method to determine ADHD
diagnostic status for children in the study. This approach is consistent with previous
literature suggesting the DISC-P provides greater specificity of questions with respect to
time relative to ADHD rating scales (Owens, Zalecki, Gillette, & Hinshaw, 2017). The
DISC-P is a structured diagnostic interview that assesses mood and behavior across

multiple settings (i.e. home and school), generates psychiatric diagnoses for children
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based on the American Psychiatric Association’s Diagnostic and Statistical Manual,
Fourth Edition (DSM-IV; American Psychiatric Association, 1994), and is designed for
lay population use in diagnosing ADHD (Shaffer et al., 2000). All diagnostic structured
interviews were conducted by a doctoral student in clinical psychology trained on DISC-
P administration. To determine a child’s ADHD diagnostic status, parents answered ‘yes’
or ‘no’ forced choice questions assessing for the presence of inattentive, hyperactive, and
impulsive symptoms, as well as the degree of impairment caused by symptoms. The
DISC-P generated three diagnoses for ADHD (i.e., full criteria, intermediate criteria, and
did not meet criteria). Of the entire sample, 45 children met full criteria for ADHD, seven
children met intermediate criteria for ADHD, and two children did not meet criteria for
ADHD. Of the seven children that met intermediate criteria for ADHD on the DISC-P,
the VAPRS and VATRS were used to determine ADHD diagnostic status. Four children
met full diagnostic criteria on either the VAPRS or VATRS, and three children did not
meet full diagnostic criteria on the VAPRS or VATRS. The DISC-P contained a question
related to the current use of psychiatric medications to treat ADHD (i.e., stimulant and
non-stimulant). This question was used to assess active medication usage. Children were
included if they met criteria for ADHD-I, ADHD-H/I, or ADHD-C. The DISC-P
demonstrated acceptable internal consistency (a = 0.77).

ADHD Symptoms

The Vanderbilt ADHD Parent Rating Scale (VAPRS; Wolraich et al., 2003) was
used to assess a child’s ADHD symptoms. The VAPRS is a 55-item DSM-IV-based
scale; the first 18 items comprise the ADHD subscale and include nine items assessing

for ADHD inattentive symptoms and nine items assessing for ADHD
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hyperactive/impulsive symptoms. Parents rated their child on a four-point Likert scale (0
= Never, 1 = Occasionally, 2 = Often, 3 = Very Often). A child’s total ADHD symptoms
was determined by combining the nine inattentive symptoms with the nine
hyperactive/impulsive symptoms. Higher scores on the VAPRS indicated a greater
severity of ADHD symptoms. Previous research supports the reliability and validity of
the ADHD subscales of the VAPRS (Wolraich et al., 2003). Internal consistencies for the
total ADHD symptom scale was calculated (o = .87) and mean scale scores were included
in analyses.

Emotion Regulation

The Emotion Regulation Index for Children and Adolescents (ERICA;
MacDermott, Gullone, Allen, King, & Tonge, 2010) was used to assess children’s self-
report of their emotion regulation abilities. The ERICA is a 16-item child self-report
measure designed to assess children’s self-perceptions of their ability to regulate
emotions. The ERICA is an adaptation of the Emotion Regulation Q-Sort (Biesecker &
Easterbrooks, 2001; Shields & Cicchetti, 1995). Children rated their emotion regulation
on a five-point Likert scale (1 = Strongly Disagree, 2 = Disagree, 3 = Neither Agree or
Disagree, 4 = Agree, 5 = Strongly Agree). The ERICA vyielded three subscales:
Emotional Control, Emotional Self-Awareness, and Situational Responsiveness. Items
assessing positive emotion regulation strategies were inversely scored so that they would
be positively correlated with items assessing negative emotion regulation strategies, and
could be combined to form a single child-report construct of emotion regulation. Thus,
higher scores on the ERICA indicate poorer emotion regulation. The ERICA has

demonstrated reliability and validity in previous studies (MacDermott et al., 2010).
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Internal consistency was acceptable (o =.70) and mean scale scores were used in
analyses.

The Emotion Regulation Checklist (ERC; Shields & Cicchetti, 1997) was used to
assess parent perceptions of their child’s overall emotion regulation abilities. The ERC is
a 24-item measure that assesses emotionally dysregulated behavior in children (Shields &
Cicchetti, 1997), including emotional negativity, emotional lability, and emotion
regulation. Similar to the ERICA, the ERC was originally adapted from the Emotion
Regulation Q-Sort (Shields & Cicchetti, 1995). Parents rated their child on a four-point
Likert scale (1 = Never, 2 = Sometimes, 3 = Often, 4 = Almost Always) regarding the
child’s general emotional states and reactions. Responses yielded two subscales:
Lability/Negativity and Emotion Regulation. The Lability/Negativity subscale assesses
dysregulated negative affect and mood lability and the Emotion Regulation subscale
assesses situationally appropriate displays of affect (Shields & Cicchetti, 1997). As
described previously by Bunford, Evans, Zoccola, Owens, Flory, and Spiel (2016), higher
scores on the Lability/Negativity subscale indicate poorer emotion regulation whereas
lower scores on the Emotion Regulation subscale indicate poorer emotion regulation. In
order to be consistent with previous studies (Chang, Schwartz, Dodge, & McBride-
Chang, 2003; Rosen et al., 2012; Schwartz & Proctor, 2000), and to better capture a
child’s emotion regulation abilities, the Emotion Regulation subscale was inversely
scored so that it would be positively correlated with the Lability/Negativity subscale, and
combined to form a single parent-report construct of emotion regulation; higher scores on
the ERC indicate poorer emotion regulation. The ERC has demonstrated reliability and

validity (Molina et al., 2014; Shields & Cicchetti, 1997). In the current study, the ERC
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demonstrated good internal consistency (o = .88). Mean scale scores were calculated and
included in analyses.

The Children’s Emotion Management Scales (CEMS; Zeman, Shipman, & Penza-
Clyve, 2001) was used to assess child and parent perceptions of children’s ability to
regulate specific negative emotions, including anger, sadness, and worry. The CEMS
consists of an 11-item Anger scale, a 12-item Sadness scale, and a 10-item Worry scale.
Children and their parents rated how the child regulates specific emotions (i.e., anger,
sadness, and worry) on a three-point Likert scale (1 = Hardly Ever, 2 = Sometimes, 3 =
Often). The CEMS yielded three subscales for each emotion scale: Inhibition,
Dysregulation, and Coping. Items included in the Inhibition and Coping subscales were
inversely scored to be positively correlated with the Dysregulation subscale and to form a
single child-report or parent-report of the regulation of specific negative emotions (i.e.,
anger, sadness, and worry). Therefore, higher scores on the CEMS indicate poorer anger,
sadness, and worry regulation. The CEMS has demonstrated reliability and validity in
previous studies for both children and parents (Zeman, Cassano, Suveg & Shipman,
2010; Zeman et al., 2001). Internal consistencies for children (parents) were: anger
regulation a = .82 (.90), sadness regulation o = .58 (.80), and worry regulation o = .59
(.78). Due to the unacceptably low reliability of the child CEMS sadness regulation and
worry regulation scales, the child CEMS sadness and worry regulation scales were not
included in analyses. Mean scale scores were calculated for child CEMS anger
regulation, and parent CEMS anger regulation, sadness regulation, and worry regulation,

and included in analyses.
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Emotional Response to a Discrete Peer Stressor

Cyberball (Williams, Yeager, Cheung, & Choi, 2012) is a laboratory-based task
that was used to simulate a stressful peer interaction. Cyberball is a computerized ball-
tossing game that manipulates the degree of social inclusion or ostracism (i.e., being
excluded or ignored) by changing the frequency with which a participant is passed a ball
by study confederates (Hartgerink, van Beest, Wicherts & Williams, 2015). Prior to
beginning Cyberball, children were informed they would be playing an online ball-
tossing game with two other same-sex peers. In reality, the two other “same-sex peers”
were computer-generated confederates who were represented by names and avatars. For
male participants, computer-generated confederates were labeled with common male
names. For female participants, computer-generated confederates were labeled with
common female names. Children completed three conditions of Cyberball (i.e., Condition
1, Condition 2, and Condition 3), each composed of 30 throws between the child and the
two computer-generated confederates, with the child choosing the recipient of their
throws; throws by computer-generated confederates were predetermined. In Condition 1,
the basal inclusion condition, children were passed the ball an equal number of times (n =
10) relative to the other two confederates (n = 20). In Condition 2, the exclusion
condition, children were initially passed the ball two times (n = 2) and then were not
passed the ball again for the remainder of the condition. In Condition 3, the post-
exclusion inclusion condition, children were passed the ball an equal number of times (n
= 10) relative to the other two players (n = 20). Condition 1 (basal inclusion) and
Condition 3 (post-exclusion inclusion) were referred to as inclusion conditions; Condition

2 was referred to as an exclusion condition. Given previous research documenting the
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exclusion condition may elicit negative emotions (Beekman, Stock, & Marcus, 2016;
Boyes & French, 2009), conditions were not randomized and the exclusion condition was
intentionally placed between the two inclusion conditions. This methodology is
consistent with approaches described in previous studies (Yeager, Trzesniewski, &
Dweck, 2013). Immediately after completing all three conditions of Cyberball, children
were fully debriefed and provided an honest and accurate description of Cyberball to be
consistent with recommendations in prior literature (Zadro et al., 2013). During this time,
children were also provided with two brief relaxation exercises to help each child return
to baseline following completion of the task. Although previous literature suggests many
children may have suspicions that Cyberball is a computerized task, Zadro, Williams, and
Richardson (2004) provided evidence that similar negative emotional responses were
observed regardless of whether a child believes they are playing against a computer or
real children. Cyberball has been shown to elicit strong negative emotions and has
demonstrated an effective means for studying the effects of negative peer interactions,
including social ostracism and peer exclusion (Iffland et al., 2014).

The Positive and Negative Affect Schedule (PANAS; Laurent et al., 1999) was
used to assess a child’s emotional response to a discrete peer stressor (i.e., Cyberball).
Immediately following each condition of Cyberball (Condition 1, Condition 2, and
Condition 3; Williams, et al., 2012), children completed PANAS ratings. The PANAS is
a child self-report measure that assesses the frequency with which children are
experiencing various emotional states on a five-point Likert scale (1 = Very slightly or
not at all, 2 = A little, 3 = Moderately, 4 = Quite a bit, 5 = Extremely). The PANAS is

composed of 20 items; ten items assess for positive affect (e.g., excited, proud) and ten
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items assess for negative affect (e.g., upset, irritable). The PANAS vyielded two subscales:
Positive Affect and Negative Affect. Given evidence that the exclusion condition of
Cyberball is more strongly associated with increased negative affect (Ruggieri et al.,
2013) and reduced positive affect (Iffland et al., 2014) among children who experience
peer victimization, the current study examined both the PANAS Positive Affect scale and
the Negative Affect scale separately. Higher scores on the Positive Affect and Negative
Affect scales indicate higher positive or negative affect. Previous literature has
documented that the PANAS is a reliable, valid, and efficient means for measuring
positive and negative emotions in children, and when used with short-term instructions
(e.g., right now), has been shown to be sensitive to fluctuations in emotional states
(Watson, Clark, & Tellegen, 1988). Because parents did not observe their child
completing Cyberball, the parent version of the PANAS was not included in the present
study (Phillips, Lonigan, Driscoll, & Hooe, 2002). To calculate a child’s emotional
response to a discrete peer stressor (i.e., Cyberball), two calculations were conducted: 1)
the Positive Affect scale for Condition 1 (i.e., basal inclusion) was subtracted from
Condition 2 (i.e., exclusion), and 2) the PANAS Negative Affect scale for Condition 1
(i.e., basal inclusion) was subtracted from Condition 2 (i.e., exclusion). These separate
calculations yielded a total change in a child’s emotional response for both positive affect
(APositive Affect) and negative affect (ANegative Affect) following the exclusion
condition of Cyberball. Therefore, the APositive Affect represented a child’s change in
positive affect from Condition 1 to Condition 2; the ANegative Affect represented a
child’s change in negative affect from Condition 1 to Condition 2. Condition 3 (post-

exclusion inclusion) was not examined given study hypotheses sought to investigate a
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child’s emotional response to a discrete peer stressor. Internal consistencies for the
Positive Affect scale were: Condition 1 o = .89 and Condition 2 a = .89. Internal
consistencies for the Negative Affect scale were Condition 1 a =.61 and Condition 2 o =
.76. Mean scale scores were used in analyses.

Peer Victimization

The Multisource Peer Victimization Inventory (MPVI; Ladd & Kochenderfer-
Ladd, 2002) was used to assess child and parent perceptions of peer victimization
experiences. The child version of the MVPI (MVPI-C) consists of 12 items (See
Appendix A); children rated themselves on a three-point Likert scale (1 = Never, 2 =
Sometimes, 3 = A lot) regarding how often they experience positive and negative social
behaviors from their peers. The MVPI-C comprises four items that measure frequency of
peer victimization (Does anyone in your class pick on you at school? Does anyone in
your class say mean things to you? Does anyone in your class say bad things about you
to other kids? Does anyone in your class hit or kick you?). The parent version of the
MVPI (MPVI-P) consists of 13 items (See Appendix A); parents rated their child on a
three-point Likert scale (1 = Seldom, 2 = Sometimes, 3 = Often) regarding how often
their child experiences positive and negative social behaviors from peers. The MVPI-P
comprises five items that measure frequency of peer victimization (My child is picked on
by other children. My child is called names by peers. My child has peers who say
negative things about him or her to other children. My child is hit or kicked by other
children. My child is teased or made fun of by peers.). Higher scores on the MVPI-C and
the MVPI-P indicate a greater frequency of peer victimization experiences. Similar

measures to the MVPI have been used in multiple studies among children with ADHD in
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younger, but overlapping, age ranges (ages 8-12 years; Fogleman et al., 2016, Fogleman
et al., 2018, Fogleman et al. 2018b). Previous findings suggest the MVPI has
demonstrated reliability and validity for both children and parents (Ladd &
Kochenderfer-Ladd, 2002). In the present study, internal consistencies were calculated
(MPVI-C: a.=.69; MPVI-P o = .88) and mean scale scores were included in analyses.
Power Analyses

Power analyses were examined using G*Power (Faul, Erdfelder, Lang, &
Buchner, 2007), a power analysis program commonly used in social and behavioral
sciences (Faul et al., 2007). Post hoc sensitivity analyses were conducted to determine
effect sizes based on hypotheses of the study (Faul, Erdfelder, Buchner, & Lang, 2009),
using sample size (n = 49), significance level (o = .05), and statistical power (1 — 3 = .80;
Cohen, 1992). Hierarchical linear regression analyses for all hypotheses included three to
seven parameters in the overall models, and the effect sizes detectable ranged from 2 =
.24 to f2 = .35. For hypothesis 1, the model included a total of seven parameters: two
covariates in the first step (i.e., race/ethnicity and ADHD medication), one main effect in
the second step (i.e., ADHD symptoms), two main effects in the third step (i.e., child-
report of emotion regulation and parent-report of emotion regulation), and two interaction
effects in the fourth step (i.e., child-report of emotion regulation x ADHD symptoms and
parent-report of emotion regulation x ADHD symptoms). The effect sizes detectable at
step 1 (f2 =.21), step 2 (f> = .17), step 3 (f2 = .21), and step 4 (f2 = .21) were all moderate.
Hypothesis 2 was not examined using hierarchical linear regression analyses given
evidence that independent variables (i.e., APositive Affect and ANegative Affect) were

not significantly correlated with dependent variables (i.e., child-report of peer
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victimization and parent-report of peer victimization). For hypothesis 3, the model
included a total of three parameters: two covariates in the first step (i.e., race/ethnicity
and ADHD medication) and one main effect in the second step (i.e., child-report of anger
regulation or parent-report of sadness regulation). The effect sizes detectable at step 1 (f?

=.22) and step 2 (f> = .17) were each moderate.
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CHAPTER IlI

RESULTS

Data Analytic Plan

The current study conducted analyses to examine the associations between ADHD
symptoms, emotion regulation, and peer victimization among children with ADHD. A
significant strength of this study was the ability to use both child and parent ratings for
emotion regulation and peer victimization so as to assess relations within and across
raters. Children and their parents were each selected as informants of emotion regulation
and peer victimization due to previous studies demonstrating that they both have unique
and valid perspectives of emotion regulation and peer victimization (Hourigan et al.,
2011; Ladd & Kochenderfer-Ladd, 2002; Putallaz et al., 2007). Given evidence children
with ADHD underreport their ADHD symptoms (Loeber et al., 1991; Sibley et al., 2019),
ADHD symptoms were assessed exclusively through parent ratings.

Within-rater and cross-rater effects were independently examined to identify
differential and unique relations between independent and dependent variables. Within-
rater effects raised the issue of shared-rater variance, which is known to result in larger
effects between independent and dependent variables relative to cross-rater estimates
(Saudino, 2005). Cross-rater effects provided evidence that associations between
independent and dependent variables were observed across raters (i.e., children and their
parents) and are generally more conservative and robust relative to within-rater effects.

Based on prior literature examining associations between ADHD symptoms and peer
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victimization (Fogleman et al., 2016; Wiener & Mak, 2009), and associations between
emotion regulation and peer victimization (Camodeca & Goossens, 2005; Cooley & Fite,
2016), it was likely that within-rater effects and cross-rater effects would be observed.

All questionnaire and task data were manually entered and examined using
frequency statistics for unusual responses. As noted above, mean scaled scores for all
child-report and parent-report measures were included in analyses. A summary mean
composite scale for child-report and parent-report of emotion regulation was considered
to minimize the number of potential independent variables included within analyses.
However, bivariate correlations were modest (r[49] = .25, p = .08) and did not warrant
compositing child-report and parent-report of emotion regulation into a single construct.
Therefore, child-report and parent-report of emotion regulation were examined separately
within analyses. Given there are no known studies investigating associations between
ADHD symptoms, emotion regulation, and peer victimization among children with
ADHD, all data were analyzed using an exploratory approach (Yu, 1977).

To determine if the final sample was representative of all children enrolled in the
study, one-way analyses of variance (ANOVA) were calculated for all demographic
variables. Pearson bivariate correlations (two-tailed) were conducted to assess for
significant relations between potential covariates, independent variables, and dependent
variables. A correlation of .10 is considered a small effect, .30 is considered a medium
effect, and .50 is considered a large effect (Cohen, Cohen, West, & Aiken, 2003). If a
potential covariate was significantly correlated with a dependent variable (i.e., child-
report of peer victimization or parent-report of peer victimization), it was retained for

inclusion in hierarchical linear regression analyses. Exploration of potential covariates
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was intended to account for several possible variables that may influence the relation
between ADHD symptoms, emotion regulation, and peer victimization. Potential
covariates included biological sex, age, race/ethnicity [dummy-coded as White/Caucasian
and non-White/Caucasian], 1Q, and active ADHD medication use. Family income was
also considered as a potential covariate; however, given the majority of the sample
reported a family income greater than $75,000 (higher than would be expected in the area
from which the population was collected; U.S. Census Bureau, 2016), it was not included
as a potential covariate because there was not sufficient variability. Race/ethnicity was
dummy coded as White/Caucasian and non-White/Caucasian due to the low percentage
of participants that were not White/Caucasian. Previous studies have documented a
significant relation between biological sex (Callahan & Joseph, 1995; Craig et al., 2009;
Kochenderfer-Ladd & Skinner, 2002), age (Troop-Gordon, 2017), race/ethnicity (Nansel
et al., 2001; Spriggs, lannotti, Nansel, & Haynie, 2007), 1Q (Didden et al., 2009), active
ADHD medication use (Epstein-Ngo et al., 2015; Unnever & Cornell, 2003), and peer
victimization.

An exploratory approach was also implemented to determine relations between
independent and dependent variables. If a proposed independent variable was not
significantly correlated with a dependent variable, the variable was not included in
hierarchical linear regression analyses. This methodological approach was intended to
increase statistical power (VanVoorhis & Morgan, 2007) and reduce multiple
comparisons, which decreases the likelihood of making a Type | error, or incorrectly
rejecting the null hypothesis (Meyers, Gamst, & Guarino, 2016). Although an exploratory

approach to data analysis can be particularly useful in small sample sizes (VanVoorhis &
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Morgan, 2007) and when examining relationships relatively unknown in the current
literature (Fogleman et al., 2016), it may result in identifying significant effects that are
not present. Due to concerns about making a Type Il error, or not finding an effect that is
present (Meyers et al., 2016), analyses were not corrected for Type | error. Effect sizes
and significance testing were used to assess statistical results.

For all hierarchical linear regression analyses, potential covariates were entered
into the first step of the model to control for factors known to be associated with peer
victimization. Coefficient of determination (R?) was examined at each step of the
hierarchical linear regression model to determine the total proportion of variance
attributed to the independent variable(s). Additionally, Akaike Information Criteria (AIC)
was examined at each step of the model to assess model fit. Change in AIC (AAIC)
signified the difference between the AIC at each step of the model; negative AAIC scores
indicated lower AIC and thus improved the model fit for the inclusion of the main
effect(s) and/or the interaction terms. Standardized coefficients (f) and t-statistics (t)
were also examined at each step of the model to determine the unique variance attributed
to each independent variable. All data were analyzed using SPSS Version 25.0 statistical
software (IBM Corp., 2017).

Hypothesis 1

To assess hypothesis 1, two hierarchical linear regression analyses were
conducted to examine the effects of ADHD symptoms, child-report of emotion
regulation, and parent-report of emotion regulation on child-report and parent-report of
peer victimization. Both child-report of peer victimization and parent-report of peer

victimization were regressed on ADHD symptoms, child-report of emotion regulation,
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and parent-report of emotion regulation. Race/ethnicity and ADHD medication were
entered into the first step of the model as covariates. ADHD symptoms were entered into
the second step of the model to assess the main effects of ADHD symptoms in the
estimation of child-report and parent-report of peer victimization when controlling for
race/ethnicity and active ADHD medication use. Child-report of emotion regulation and
parent-report of emotion regulation were entered into the third step of the model to assess
whether there was a main effect of child-report of emotion regulation and parent-report of
emotion regulation above and beyond the impact of ADHD symptoms in the estimation
of child-report and parent-report of peer victimization when controlling for race/ethnicity
and active ADHD medication use. ADHD symptoms by child-report of emotion
regulation and ADHD symptoms by parent-report of emotion regulation interaction terms
were entered into the fourth and final step of the model to assess whether or not ADHD
symptoms moderated the effect of child-report of emotion regulation or parent-report of
emotion regulation in the estimation of child-report and parent-report of peer
victimization.

Hypothesis 2

To assess hypothesis 2, initial bivariate correlations were conducted to examine
associations between a child’s emotional response to a discrete peer stressor (i.e.,
Cyberball) and child-report and parent-report of peer victimization. As noted above, a
child’s emotional response to a discrete peer stressor was measured separately by the
change in the Positive Affect scale (APositive Affect) and the change in the Negative
Affect scale (ANegative Affect) from Condition 1 (i.e., basal inclusion) to Condition 2

(i.e., exclusion) of Cyberball. Independent variables (i.e., APositive Affect and
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ANegative Affect) were not significantly associated with either child-report or parent-
report of peer victimization. Therefore, hierarchical linear regression analyses were not
conducted.

Hypothesis 3

To assess hypothesis 3, a total of four hierarchical linear regression analyses were
conducted to explore the effects of child-report and parent-report of regulation anger,
sadness, and worry on child-report and parent-report of peer victimization. Given the
unacceptably low reliability of the child-report sadness regulation and worry regulation
scales, they were not included in statistical analyses. Additionally, parent-report of anger
regulation and worry regulation were not significantly correlated with child-report or
parent-report of peer victimization and were removed prior to hierarchical linear
regression analyses. Two hierarchical linear regression analyses were conducted to
explore the effects of child-report of anger regulation on child-report and parent-report of
peer victimization. Child-report of peer victimization and parent-report of peer
victimization were each independently regressed on child-report of anger regulation.
Race/ethnicity and active ADHD medication use were entered into the first step of the
models as covariates, and child-report of anger regulation was entered into the second
step of each model to assess the main effects of child-report of anger regulation in the
estimation of child-report and parent-report of peer victimization when controlling for
race/ethnicity and active ADHD medication use. Two additional hierarchical linear
regression analyses were conducted to explore the effects of parent-report of sadness
regulation on child-report and parent-report of peer victimization. Child-report of peer

victimization and parent-report of peer victimization were each independently regressed
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on parent-report of sadness regulation. Race/ethnicity and active ADHD medication use
were entered into the first step of each model as covariates. Parent-report of sadness
regulation was entered into the second step of each model to assess the main effects of
parent-report of sadness regulation in the estimation of child-report and parent-report of
peer victimization when controlling for race/ethnicity and active ADHD medication use.
Preliminary Analyses

The assumption of normal distribution of variables was evaluated by examining
boxplots, histograms, and skewness and kurtosis statistics (George & Mallery, 2010).
Skewness and kurtosis statistics for all independent and dependent variables, with the
exception of the ANegative Affect variable, were between recommended thresholds of -2
and +2 (Field, 2009; George & Mallery, 2010). The ANegative Affect variable was non-
normally distributed (i.e., positively skewed) and was log-transformed to satisfy
assumptions of normality (Curran-Everett, 2018). Collinearity diagnostics were included
in hierarchical linear regression analyses and multicollinearity was not identified across
any of the analyses, as evidenced by a Variance Inflation Factor (VIF) of less than 10
(Range = 1.01 — 1.81; Marquaridt, 1970).

Sample Comparisons

Of the 54 children who enrolled in the study, five children were excluded from
the study because they did not meet diagnostic criteria for ADHD according to the DISC-
P, VAPRS, and VATRS. This resulted in a total of 49 children with ADHD in the final
sample. No significant differences were observed for sex (F(1,53) = .43, p = .52), age

(F(1,53) =.04, p = .84), 1Q (F(1,53) = .2.01, p = .16), race/ethnicity (F(1,53) =1.39, p =
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.24), and active ADHD medication use (F(1,53) = .02, p = .90) between children who
were included in the study and children who were excluded from the study.

Covariates

Bivariate correlation analyses were conducted to assess the relation of potential
covariates to child-report and parent-report of peer victimization. Race/ethnicity was
negatively correlated with child-report of peer victimization (r[49] = -.31, p =.03), such
that children who were non-White/Caucasian reported significantly more peer
victimization relative to children who were White/Caucasian. Additionally, ADHD
medication was significantly positively correlated with parent-report of peer
victimization (r[49] = .34, p = .02); children who were taking ADHD medication at the
time of the study were rated by their parents as experiencing a greater frequency of peer
victimization relative to children who were not taking ADHD medication. Therefore,
race/ethnicity and ADHD medication were included in all hierarchical linear regression
analyses as covariates. Biological sex, age, and 1Q were not significantly associated with
either child-report or parent-report of peer victimization.
Hypothesis 1

Hypothesis 1a: Poorer emotion regulation will be associated with peer
victimization above and beyond the effect of ADHD Symptoms

Hypothesis 1b: Within-rater and cross-rater effects will be observed for child-
report and parent-report of emotion regulation on child-report and parent-report of

peer victimization above and beyond the effect of ADHD symptoms
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Hypothesis 1c: The relation of child-report of emotion regulation and parent-
report of emotion regulation to child-report and parent-report of peer victimization will
be exacerbated by a greater frequency of ADHD symptoms

Bivariate correlations

Bivariate correlations assessed the relation between ADHD symptoms, child-
report of emotion regulation, and parent-report of emotion regulation to child-report and
parent-report of peer victimization (See Appendix B, Table 2). ADHD symptoms were
significantly positively correlated with child-report (r[49] = .36, p = .01) and parent-
report of peer victimization (r[49] = .38, p = .008), suggesting that children who were
rated by their parents as demonstrating more severe ADHD symptoms experienced more
frequent peer victimization. Poorer child-report of emotion regulation was significantly
positively correlated with child-report of peer victimization (r[49] = .32, p =.03);
children who rated themselves as having greater difficulties regulating their emotions
also reported experiencing more frequent peer victimization. Poorer child-report of
emotion regulation was not significantly correlated with parent-report of peer
victimization (r[49] = .22, p = .12). Poorer parent-report of emotion regulation was
significantly positively correlated with child-report (r[49] = .38, p =.008) and parent-
report of peer victimization (r[49] = .53, p < .001), such that parent ratings of emotion
regulation deficits were significantly associated with increased child and parent ratings of
peer victimization.

Hierarchical Linear Regression Analyses

Relation of ADHD symptoms, child-report of emotion regulation, and parent-

report of emotion regulation to child-report of peer victimization
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Results supported the hypothesis that poorer emotion regulation is associated with
child-report of peer victimization above and beyond the effect of ADHD symptoms (See
Appendix B, Table 3). In step one of the model, race/ethnicity and ADHD medication did
not contribute significant variance to the model fit for child-report of peer victimization,
AR? = .10, AIC = -75.69, p = .09. Step two of the model containing the main effects of
ADHD symptoms contributed significant variance to child-report of peer victimization,
AR? = .07, AIC =-77.78, AAIC = -2.09, p = 05, such that children with greater ADHD
symptoms self-reported more frequent peer victimization experiences (5 =.31t=1.98, p
=.05). Step three containing poorer child-report and parent-report of emotion regulation
contributed significantly to the model fit for child-report of peer victimization, AR? = .11,
AIC =-80.72, AAIC =-2.92, p = .05. Specifically, children who had higher self-report
ratings of emotion regulation deficits had higher self-report ratings of peer victimization
above and beyond their frequency of ADHD symptoms (f = .27, t = 2.01, p = .05); poorer
parent-report of emotion regulation was not uniquely associated with child-report of peer
victimization above and beyond ADHD symptoms (# = .17, t = 1.09, p = .28). Step four
of the model indicated that the effect of poorer parent-report of emotion regulation on the
estimation of child-report of peer victimization was moderated by ADHD symptoms, AR?
=.12, AIC =-85.52, AAIC =-4.80, p = .03, such that poorer parent-report of emotion
regulation deficits was more strongly related to child-report of peer victimization in
children exhibiting more ADHD symptoms (5 = .37, t = 2.62, p = .01; see Appendix C,
Fig. 1). An interaction between poorer child-report of emotion regulation and ADHD
symptoms on child-report of peer victimization was not observed (5 = .06, t = .44, p =

.76). Results supported the overall model with interaction included, R? = .40, F(7,48) =
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3.90, p =.002. Results suggested that greater child-report of emotion regulation deficits
was related to greater child-report of peer victimization above and beyond the effect of
ADHD symptoms, and that the relation between parent-report of emotion regulation
deficits and child-report of peer victimization was moderated by the frequency of ADHD
symptoms.

Relation of ADHD symptoms, child-report of emotion regulation, and parent-
report of emotion regulation to parent-report of peer victimization

Results supported the hypothesis that poorer emotion regulation is associated with
parent-report of peer victimization above and beyond the effect of ADHD symptoms (See
Appendix B, Table 4). Step one containing race/ethnicity and ADHD medication was
significantly associated with parent-report of peer victimization, AR? = .17, AIC = -73.15,
p =.01; children who were taking ADHD medication were rated by their parents as
experiencing a greater frequency of peer victimization (8 = .32, t = 2.36, p = .02). Results
did not indicate a significant contribution of the step containing a main effects of ADHD
symptoms to the estimation of parent-report of peer victimization, AR? = .05, AIC = -
73.95, AAIC = -.80, p = .11. Step three of the model containing poorer child-report and
parent-report of emotion regulation contributed significant variance to parent-report of
peer victimization, AR?>= .17, AIC = -82.28, AAIC = -8.33, p = .004. Specifically, parents
who rated their child as having greater emotion regulation deficits also rated their child as
experiencing a greater frequency of peer victimization experiences above and beyond
their ADHD symptoms (f = .44, t = 3.05, p = .004). Poorer child-report of emotion
regulation was not uniquely associated with parent-report of peer victimization above and

beyond ADHD symptoms (5 = .12, t =.99, p = .33). Furthermore, results did not support
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an interaction of poorer child-report (5 = -.04, t = -.31, p = .76) or parent-report (f = .19, t
= 1.38, p =.17) of emotion regulation and ADHD symptoms in the estimation of parent-
report of peer victimization, AR?= .03, AIC = -80.51, AAIC = 1.77, p = .39, suggesting
the model was best fit by a main effects of poorer parent-report of emotion regulation, R?
=.39, F(7,48) =5.52, p =.001, on parent-report of peer victimization. Overall, results
suggested that greater parent-report of emotion regulation deficits was associated with
parent-report of peer victimization above and beyond the effect of ADHD symptoms.
Hypothesis 2: Greater Emotional Responses to a Discrete Peer Stressor will be
Associated with a Greater Frequency of Peer Victimization Experiences

Bivariate correlations

Initial bivariate correlations assessed the relation between a child’s emotional
response to a discrete peer stressor, as measured separately by changes in positive affect
(APositive Affect) and negative affect (ANegative Affect) from Condition 1 (i.e., basal
inclusion condition) to Condition 2 (i.e., exclusion condition) of Cyberball, and child-
report and parent-report of peer victimization (See Appendix B, Table 5). The change in
positive affect (APositive Affect) from Condition 1 to Condition 2 was not significantly
associated with child-report (r[49] = -.01, p = .95) or parent-report (r[49] = .04, p =.79)
of peer victimization. Likewise, the change in negative affect (ANegative Affect) from
Condition 1 to Condition 2 was not significantly associated with child-report (r[49] = .10,
p = .49) or parent-report (r[49] = .21, p = .15) of peer victimization. Results suggested
that a child’s emotional response to a laboratory-based stressor task (i.e., Cyberball), as

measured separately by changes in positive affect and negative affect across the inclusion
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and exclusion conditions, was not associated with child-report or parent-report of peer
victimization. Therefore, hierarchical linear regression analyses were not conducted.
Hypothesis 3: Poorer regulation of anger, sadness, and worry will each be uniquely
associated with child-report and parent-report of peer victimization

Bivariate correlations

Bivariate correlations assessed the relation between child-report of anger
regulation, and parent-report of anger regulation, sadness regulation, and worry
regulation to child-report and parent-report of peer victimization (See Appendix B, Table
6). Poorer child-report of anger regulation was significantly positively correlated with
child-report (r[49] = .32, p = .02) and parent-report of peer victimization (r[49] = .42, p =
.003); children who self-reported greater anger regulation deficits experienced a greater
frequency of peer victimization. Additionally, poorer parent-report of sadness regulation
was significantly positively correlated with child-report (r[49] = .31, p =.03) and parent-
report of peer victimization (r[49] = .35, p =.02), such that parents who rated their child
as having more difficulties regulating their sadness experienced more frequent peer
victimization. Significant correlations were not observed for poorer parent-report of
anger regulation and child-report (r[49] = .18, p = .22) or parent-report of peer
victimization (r[49] = .23, p = .11). Furthermore, poorer parent-report of worry regulation
was not significantly correlated with child-report (r[49] = .11, p = .45) or parent-report of
peer victimization (r[49] = .21, p = .15). Therefore, parent-report of anger regulation and

worry regulation were not included in hierarchical linear regression analyses.
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Hierarchical linear regression analyses

Relation of child-report of anger regulation to child-report and parent-report of
peer victimization

Results suggested that poorer child-report of anger regulation is significantly
associated with greater child-report and parent-report of peer victimization (See
Appendix B, Table 7; See Appendix B, Table 8). Race/ethnicity and ADHD medication
were entered in the first step of each model. Step two containing poorer child-report of
anger regulation contributed significant variance to child-report of peer victimization,
AR? = 08, AIC =-78.00, AAIC =-2.31, p = .05, and parent-report of peer victimization,
AR%= 16, AIC = -81.74, AAIC = -8.59, p = .002. Specifically, children who self-reported
greater deficits regulating their anger self-reported more frequent peer victimization (8 =
.28, 1 =2.03, p = .05) and were rated by their parents as experiencing more frequent peer
victimization (4 = .41, t = 3.30, p = .002). Overall, the model with child-report of peer
victimization, R? = .18, F(3,48) = 3.19, p = .03, and the model of parent-report of peer
victimization, R? = .33, F(3,48) = 7.45, p < .001, were best fit by a main effects of poorer
child-report of anger regulation. Overall, results from both the child-report and the
parent-report of peer victimization models indicated that poorer child-report of anger
regulation is significantly associated with a greater frequency of peer victimization
experiences.

Relation of parent-report of sadness regulation to child-report and parent-
report of peer victimization

Results indicated that parent-report of sadness regulation is significantly

associated with a greater frequency of child-report and parent-report of peer victimization
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(See Appendix B, Table 9; See Appendix B, Table 10). Race/ethnicity and ADHD
medication were entered in the first step of each model. Step two containing poorer
parent-report of sadness regulation contributed significant variance to child-report of peer
victimization, AR? = .08, AIC = -78.29, AAIC = -2.60, p = .04, and parent-report of peer
victimization, AR?= .07, AIC = -75.70, AAIC = -2.55, p = .04. Specifically, children who
were rated by their parents as demonstrating greater deficits regulating their sadness self-
reported more peer victimization (5 = .29, t = 2.10, p = .04) and were rated by their
parents as experiencing more peer victimization (f = .28, t = 2.09, p = .04). Overall, the
model with child-report of peer victimization, R? = .18, F(3,48) = 3.30, p = .03, and the
model of parent-report of peer victimization, R? = .24, F(3,48) = 4.84, p = .005, were best
fit by a main effects of poorer parent-report of sadness regulation. Overall, results
suggested that poorer parent-report of sadness regulation is significantly associated with

more frequent peer victimization experiences.
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CHAPTER IV

DISCUSSION

The present study provides an initial examination of the concurrent relations
between ADHD symptoms, emotion regulation, and peer victimization among children
with ADHD. Consistent with study hypotheses, results supported the association of
poorer emotion regulation to both child-report and parent-report of peer victimization
above and beyond the effect of ADHD symptoms. Results also suggested that ADHD
symptoms moderated the impact of parent-report of emotion regulation on child-report of
peer victimization, such that poorer parent-report of emotion regulation was more
strongly associated with child-report of peer victimization in the presence of a greater
severity of ADHD symptoms. Results did not support the hypothesis that a child’s
emotional response to a discrete peer stressor, as simulated in a laboratory setting, would
be associated with more frequent peer victimization experiences. With regard to
exploratory analyses, results indicated that poorer regulation of anger and sadness were
associated with increased peer victimization experiences among children with ADHD.
Overall, the current findings support the assertion that emotion regulation deficits play an
important role in the estimation of concurrent peer victimization among children with
ADHD.

Theoretical Implications
The current study adds to a growing body of literature suggesting emotion

regulation deficits are associated with peer victimization among children with ADHD
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(Fogleman et al., 2016; Fogleman et al., 2018a; Fogleman et al., 2018b), and is the first
study to demonstrate that emotion regulation deficits are uniquely linked to peer
victimization experiences among children with ADHD, even after accounting for core
ADHD symptoms of inattention, hyperactivity, and impulsivity. The current study
supports previous findings indicating that a greater severity of ADHD symptoms are
associated with increased child-report (Wiener & Mak, 2009) and parent-report
(Sciberras et al., 2012) of peer victimization experiences, while also advancing the
current literature on peer victimization among children with ADHD by demonstrating the
role of emotion regulation deficits. Broadly, findings are consistent with prior research
suggesting that the inability to regulate emotions is particularly important for the social
functioning of children with ADHD (Bunford et al., 2018), and is necessary to consider
when attempting to understand why children with ADHD experience higher rates of peer
victimization (= 60%; Becker et al., 2017) relative to their unaffected peers (= 10%;
Hunter et al., 2007).

Emotion regulation deficits co-occur with ADHD (Crundwell, 2005; Jensen &
Rosen, 2004) and have been hypothesized to be associated with delayed brain maturation
(Shaw et al., 2007; Shaw et al., 2012) and distinct patterns of autonomic functioning,
characterized by impairments in parasympathetic and sympathetic nervous systems
(Musser et al., 2011; 2013). Emotion regulation deficits among children with ADHD may
increase their risk for experiencing peer victimization because children with ADHD often
fail to respond effectively to stressful social situations (e.g., peer conflict and peer
provocation). Given the effectiveness with which a child is able to encode and interpret

social situations is associated with their subsequent risk for peer victimization, and is
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influenced by both internal (e.g., emotional arousal) and external factors (e.g., behavior
of others; Crick & Dodge, 1994), children with ADHD may be more likely to experience
peer victimization because they have greater difficulty regulating their emotional arousal
(Graziano & Garcia, 2016) and are more likely to perceive ambiguous provocation as
threatening (King et al., 2009), which, in turn, leads to extreme emotional distress. This
extreme emotional distress in children with ADHD likely overrides their ability to engage
in effective problem-solving, conflict resolution, and prosocial behaviors necessary to
reduce stressful peer interactions, and leads to the expression of emotionally-driven
behaviors that are considered aversive to peers (e.g., actively engaging or avoiding
conflict; Perry et al., 1988; Rosen et al., 2012). Overall, the current findings suggest that
children with ADHD who are unable to regulate negative emotions and inhibit
emotionally-driven behaviors in stressful social situations may be at greater risk of
experiencing peer victimization due to the link observed between emotion regulation and
peer victimization.

For children with ADHD, responding to peer conflict and peer provocation with
emotionally-driven behaviors may reward their victimizers and increase their risk for
experiencing peer victimization in the future. Unfortunately, the experience of peer
victimization may also further exacerbate a child’s ability to initiate effective behavioral
responses in future social situations and may make it more likely that they again respond
with emotionally-driven behaviors. Once peer victimization occurs, children with ADHD
may make negative inferences about themselves (i.e., blame themselves for their peer
victimization experiences) and others (i.e., blame others for their peer victimization

experiences; Graham & Juvonen, 2001), resulting in increased negative emotions (e.g.,
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anger, anxiety, sadness). These negative emotions may ultimately make it more likely
that a child with ADHD identifies as a victim and demonstrates an even greater difficulty
regulating their emotions in future stressful social situations (Rosen et al., 2012). Given
evidence that children with ADHD experience emotions more intensely (Barkley, 2014)
and engage in more emotionally-driven behaviors (Walcott & Landau, 2004), experiences
of peer victimization may further impair their ability to effectively regulate emotions and
respond to peer conflict or provocation with effective prosocial behaviors. The reciprocal
influences of emotion regulation deficits and peer victimization may help to explain why
peer victimization is among the most robust difficulties faced by children with ADHD
(Hoza et al., 2007) and often becomes chronic and stable over time (Rosen et al., 2012).
The current study may also help to explain why stimulant medications, designed
to reduce symptoms of inattention, hyperactivity, and impulsivity (MTA Cooperative
Group, 2004), are not effective at reducing peer victimization experiences among
children with ADHD. As documented by Unnever and Cornell (2003), children with
ADHD taking stimulant medications continued to report more experiences of peer
victimization relative to unaffected peers. Additionally, Epstein-Ngo et al., (2015)
demonstrated that among children with ADHD, children taking stimulant medications
reported similar peer victimization experiences relative to children who were not taking
stimulant medications, and regardless of medication use, children with ADHD were more
likely to experience peer victimization relative to unaffected peers. Given evidence
stimulant medications do not improve emotion regulation deficits among children with
ADHD (Shaw et al., 2014), children with ADHD likely experience peer victimization

because they fail to regulate their negative emotional arousal, and, in turn, respond
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inappropriately to stressful social situations. Therefore, core symptoms of ADHD may be
associated with peer victimization experiences simply because children with ADHD
demonstrate deficits regulating their emotions, not because there is a true association
between ADHD symptoms and peer victimization.

The relation of parent-report of emotion regulation to child-report of peer
victimization was moderated by ADHD symptoms, such that children with greater
parent-report of emotion regulation deficits were more likely to self-report experiences of
peer victimization if they also were rated by their parents as exhibiting a greater severity
of ADHD symptoms. Previous evidence suggests that emotion regulation deficits among
children with ADHD are associated with a greater severity of ADHD symptoms
(Sobanski et al., 2010). More specifically, hyperactive and impulsive symptoms are
linked to increased deficits regulating negative emotions of anger and frustration
(Crundwell, 2005), and inattentive and hyperactive symptoms are associated with greater
deficits regulating both positive and negative emotions (Sjowall, Backman, & Thorell,
2015). Further, in a sample of children with ADHD, Wahlstedt, Thorell, and Bohlin
(2008) observed that ADHD symptoms were associated with greater deficits in emotion
regulation and lower social competence. Since core symptoms of ADHD are associated
with greater emotion regulation deficits, and emotion regulation deficits are linked to
more frequent experiences of peer victimization, it appears plausible that the severity of
ADHD symptoms may differentially affect the relation between emotion regulation
deficits and peer victimization among children with ADHD. Given ADHD is largely
known to be a disorder of inhibition (Barkley, 1997), the link between emotion regulation

and peer victimization is likely exacerbated in children with more severe ADHD because
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these children are less able to inhibit their emotional reactions to stressful social
situations, and more likely to impulsively act on negative emotions, increasing their risk
for peer victimization experiences.

The discussion above focuses on the relation between ADHD symptoms, emotion
regulation, and peer victimization among children with ADHD; however, this study also
implemented a laboratory-based task to examine associations between a child’s emotional
reaction to a discrete peer stressor and their peer victimization experiences. More
specifically, the current study exposed children with ADHD to a stressful peer interaction
and examined whether their changes in self-reported mood states were associated with
peer victimization. Although previous studies have documented the relation of reduced
positive emotions (Iffland et al., 2014) and increased negative emotions (Ruggieri et al.,
2013) in response to computer-simulated tasks involving stressful peer interactions to
increased peer victimization experiences among unaffected children, significant findings
were not observed in the current sample of children with ADHD; self-reported positive
and negative emotional reactions to the exclusion condition of Cyberball were not
associated with peer victimization experiences. Although Cyberball simulates a stressful
peer interaction and often elicits negative emotions (Beekman et al., 2016; Boyes &
French, 2009), it does not involve direct peer conflict or provocation. Rather, the
Cyberball task focuses on peer rejection and ostracism (i.e., being excluded or ignored).
Peer rejection/ostracism and peer victimization are highly correlated constructs
(Salmivalli & Isaacs, 2005), such that children who are more ostracized or rejected by
their peers are also more likely to be victimized (Cullerton-Sen & Crick, 2005). However,

social ostracism/peer rejection and peer victimization are similar but unique constructs
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(Morrow, Hubbard, Rubin, & McAuliffe, 2008). Given peer victimization is
characterized as the experience of being exposed, repeatedly and over time, to aggressive
behavior or intentional acts from one’s peers (Olweus, 1999), peer victimization is
intended to cause harm. In contrast, peer rejection and ostracism are intended to exclude.
Because children with ADHD experience high rates peer victimization, in which they are
actively targeted in harmful ways, including physical, relational, and reputational forms
of victimization (Becker et al., 2017), social ostracism and peer rejection may not elicit
extreme negative emotions among children with ADHD because the experience of peer
victimization is more distressing in comparison.

The current study also examined whether the regulation of specific negative
emotions was associated with peer victimization experiences among children with
ADHD. Specifically, the study explored whether deficits in anger regulation, sadness
regulation, and/or worry regulation would be linked to peer victimization experiences. In
previous literature, the inability to regulate anger, sadness, and worry have each been
linked to increased peer victimization experiences among unaffected children (Morelen et
al., 2016), and this is the first study to examine the relation between these emotions and
peer victimization among children with ADHD.

The study provided initial evidence that anger regulation is uniquely associated
with increased experiences of peer victimization among children with ADHD.
Specifically, deficits in anger regulation were linked to increased peer victimization
experiences, suggesting that a child’s inability to regulate anger plays a powerful role in
determining their risk for experiencing peer victimization. Children with ADHD have

specific challenges regulating their anger (Braaten & Rosen, 2000; Sjowall et al., 2013)
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and are more likely to impulsively act on negative emotions (Barkley, 2014). In the
presence of peer conflict, the inability to regulate anger likely leads to behavioral
responses that are emotionally-driven and aversive to peers, which may decrease a child’s
ability to implement effective coping strategies and may increase a child’s subsequent
risk for peer victimization. Given that anger is an externalizing emotion, the behavioral
expression of anger may be more likely to escalate peer conflict and, in turn, increase a
child’s risk for peer victimization. These findings are consistent with previous literature.
In a sample of similar-aged children, expressions of anger were associated with increased
peer victimization experiences (Camodeca & Goossens, 2005), and children who
demonstrated the ability to regulate their anger experienced fewer instances of peer
victimization (Cooley & Fite, 2016; Kaynak et al., 2015). Additionally, in longitudinal
studies among younger children, deficits in regulating anger were associated with peer
victimization experiences (Hanish et al., 2004), and anger served as a risk factor for
subsequent peer victimization (Hanish et al., 2004). Overall, as observed in studies
among unaffected children (Camodeca & Goosens, 2005), the inability to regulate anger
among children with ADHD is common and appears particularly important when
considering their risk for experiencing peer victimization.

The current study also demonstrated that sadness regulation is uniquely associated
with increased experiences of peer victimization among children with ADHD. More
specifically, the inability to regulate sadness was associated with a greater frequency of
peer victimization experiences. This is not the first study to find a connection between the
regulation of sadness and peer victimization, as previous literature has demonstrated that

children who have difficulties regulating their sadness experience a greater frequency of
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peer victimization (Hanish et al., 2004; Morelen et al., 2016). Given evidence that
children who demonstrate more difficulties regulating their sadness may become less
desirable as a friend (Shields & Cicchetti, 2001), and evidence that children prefer peers
who demonstrate more positive emotions and fewer negative emotions (Hay et al., 2004;
Smith et al., 2001), children who fail to regulate their sadness effectively may be more
likely to experience peer victimization because they lack high-quality positive friendships
known to reduce peer victimization experiences (Cardoos & Hinshaw, 2011; Hodges et
al., 1999). For children with ADHD, the inability to regulate sadness, in particular, has
been well-documented (Braaten & Rosén, 2000; Sjowall et al., 2013). Therefore, in
response to stressful social situations, children with ADHD who have difficulties
regulating their sadness may be more likely to experience peer victimization because they
fail to assert effective prosocial skills necessary to alleviate peer conflict, and respond
with withdrawn behaviors and attempts to avoid conflict. Overall, the inability to regulate
sadness among children with ADHD plays an important role in determining their risk for
experiencing peer victimization.
Clinical Implications

The current study demonstrated the powerful effect emotion regulation deficits
have on peer victimization experiences among children with ADHD, and has important
clinical implications for informing the assessment and treatment of emotional and social
functioning among children with ADHD. Children with ADHD who exhibited greater
difficulties regulating their emotions were more likely to experience peer victimization,
and assessment of emotion regulation deficits may provide an important indicator for

how often a child is victimized by their peers. Given theoretical evidence that emotion
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regulation deficits are risk factors for subsequent peer victimization (Olweus, 1994; Perry
et al., 1988), and evidence that peer victimization further impairs a child’s emotion
regulation abilities (Stadler et al., 2010), initial assessment of emotion regulation deficits
among children with ADHD appears warranted, especially given the long-term negative
outcomes associated with peer victimization, including poorer academic (Nakamoto &
Schwartz, 2010), behavioral (Ewing Lee & Troop-Gordon, 2011), and social functioning
(Bagwell & Schmidt, 2011).

In addition to implications for assessment, the current study also has important
clinical implications for informing treatment and interventions among children with
ADHD. Although previous research has supported the efficacy of stimulant medications
(MTA Cooperative Group, 2004; see Swanson, McBurnett, Christian, & Wigal, 1995 for
review) and behavioral parent training for the treatment of the core symptoms of ADHD
(Pelham & Fabiano, 2008), these approaches have failed to effectively address peer
victimization (Epstein-Ngo et al., 2015; Unnever & Cornell, 2003). The current study
provides a possible explanation for why: these treatments fail to help children regulate
their negative emotions (Shaw et al., 2014), which, as suggested by the current study, are
linked to peer victimization above and beyond ADHD symptoms. It is important to note
that stimulant medications may help to reduce some negative behaviors that peers find
aversive; however, they do not normalize the social functioning of children with ADHD
(see Hoza, 2007 for review).

Treatment interventions for children with ADHD who demonstrate deficits in
emotion regulation should focus on teaching effective ways to respond to emotionally-

driven stimuli and manage feelings of negative emotions (Waxmonsky et al., 2013). A
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recent study by Rosen et al. (2018) demonstrated that group treatments for children with
ADHD that are focused on helping children manage negative emotions, particularly
frustration, have demonstrated promise for improving a child’s emotion regulation. The
study examined the effects of a treatment intervention called the Managing Frustration
for Children Group Intervention for ADHD, which was specifically designed to help
children with ADHD learn strategies to be more effective at regulating negative
emotions. This program teaches children how to recognize their emotions in the moment
and initiate effective coping strategies before negative behavioral responses occur. The
study provided initial evidence that emotion regulation skills among children can be
remediated. Specifically, in a sample of children ages nine to 11 years of age, Rosen et al.
(2018) demonstrated that more than half of children who completed the treatment
intervention experienced clinically meaningful improvements in their daily functioning.
The treatment was designed for children younger than those in the current study’s
sample; similar interventions developed to assist children between the ages of 10 to 15
appear warranted. Although the Managing Frustration for Children Group Intervention
for ADHD improved emotion regulation, information on peer victimization was not
collected, so it is unknown how the treatment affected the frequency of peer victimization
experiences among its participants. However, based on the results of the current study,
one could hypothesize that children who benefited from the program with regards to their
emotional functioning also likely benefited in their social functioning.

Regarding treatment for children who already experience peer victimization, as
noted by Card and Hodges (2008), there is a paucity of research guiding peer

victimization treatment. Of the few studies which have attempted to evaluate the
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effectiveness of peer victimization interventions, many are methodologically flawed.
More recent evidence suggests that school-based interventions are effective at reducing a
child’s peer victimization experiences (Ttofi & Farrington, 2011); however, the
effectiveness of an anti-bullying intervention likely depends on the age of the child. A
recent meta-analysis by Yeager, Fong, Lee, and Espelage (2015) found that anti-bullying
interventions are more effective for children in seventh grade and below (i.e., 13 years
old and younger); results from interventions among children in eighth grade and beyond
are not effective. Given peer victimization becomes chronic and increasingly stable over
time (Scholte et al., 2007), it appears that peer victimization interventions among children
with ADHD should be developed for children younger than seventh grade. Previous
studies have argued that through identifying risk factors for peer victimization, research
can seek to develop more effective interventions (Saarento, Karnd, Hodges, & Salmivalli,
2013). The current study identifies deficits in emotion regulation as a risk factor and
therefore has implications for interventions for peer victimization among children with
ADHD.

Treatment interventions for children with ADHD who experience frequent peer
victimization also should focus on teaching effective ways to respond to emotionally-
driven stimuli and initiate prosocial behaviors, especially in the presence of peer conflict.
Situations involving peer conflict are likely to provoke extreme distress in children with
ADHD. Through therapeutic treatment initiatives to improve a child’s emotion regulation
and coping skills, especially in the presence of peer conflict, a child who experiences
frequent victimization may learn how to appropriately assert themselves in social

situations and reduce their risk for victimization. Interventions aimed at decreasing
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aggressive behaviors in children have demonstrated efficacy for reducing the frequency
with which a child experiences peer victimization (Olweus, 1994). Similar interventions
may be particularly beneficial for children with ADHD and should focus primarily on
helping children regulate anger, given evidence that children who exhibit challenges
regulating this emotion are at the greatest risk of experiencing peer victimization. An
intervention similar to the Managing Frustration for Children Group Intervention for
ADHD, but with a focus on children who experience frequent victimization, may be an
effective way to help these children learn to manage negative emotions including anger
and, subsequently, reduce their risk of future victimization episodes. Like the current
Managing Frustration for Children Group Intervention for ADHD, similar interventions
should include only children with ADHD, given that children with ADHD are more
likely to accept other children with ADHD relative to unaffected peers (Hinshaw &
Melnick, 1995). Future studies may seek to examine the effects of such treatments on
emotion regulation among children with ADHD to identify whether decreases in emotion
regulation deficits are associated with decreases in peer victimization either concurrently
or over time.
Limitations and Future Research

The current study employed a multi-informant approach to examine associations
between ADHD symptoms, emotion regulation, and peer victimization among children
with ADHD. Although this study demonstrated a robust main effect of emotion
regulation deficits in the estimation of peer victimization above and beyond ADHD
symptoms, an interaction effect between emotion regulation deficits and peer

victimization by ADHD symptoms, and robust main effects of anger and sadness
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regulation deficits in the estimation of peer victimization among children with ADHD,
several limitations must be acknowledged. Each limitation is intended to provide
additional insight into why the current findings may have been observed, as well as how
future studies may seek to add to the growing body of literature on peer victimization
among children with ADHD.

First, the present study was cross-sectional and all data were obtained
concurrently. Therefore, it is not possible to determine causality or deconstruct the
direction of effects demonstrated in the current study. As conceptualized by Rosen et al.
(2012), it is likely that a dynamic bidirectional effect exists between emotion regulation
deficits and peer victimization, such that each influences the other. More specifically,
deficits in emotion regulation increase a child’s risk for peer victimization, and
experiences of peer victimization further increase a child’s risk that they will become
more emotionally dysregulated (Rosen et al., 2012). Although this study was unable to
examine longitudinal associations between ADHD symptoms, emotion regulation, and
peer victimization, previous studies have provided evidence that emotion regulation
deficits are longitudinally associated with increased peer victimization experiences
(Hanish et al., 2004). However, this has yet to be examined specifically among children
with ADHD and warrants further exploration. Additionally, of the few studies that have
examined the direct associations between emotion regulation and peer victimization
among children with ADHD (Fogleman et al., 2016; Fogleman et al., 2018b), in addition
to the current study, all rely on cross-sectional analyses. Future studies should seek to

explore the longitudinal direction of the relation between emotion regulation and peer
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victimization among children with ADHD and aim to determine whether emotion
regulation deficits are a cause or result of peer victimization.

The current study also examined the relation between ADHD symptoms, emotion
regulation, and peer victimization among a small sample of children diagnosed with
ADHD. Of the 54 children enrolled in the present study, 49 children were included in the
study sample. The small sample size in the current study limits the statistical power
necessary to detect small to moderate effects. In this study, there were several results that
were not statistically significant (e.g., a child’s emotional responses to a discrete peer
stressor and peer victimization); however, based on the interpretation of effect sizes, in a
larger sample, significant effects may have been observed. Due to the current sample
size, all hypotheses were examined using an exploratory approach to data analysis, such
that covariates were only included in models if they were significantly correlated with
measures of peer victimization. A larger sample size would allow for using a priori
covariates known to be associated with peer victimization, including age, sex,
race/ethnicity, 1Q, family income, and active ADHD medication use (Callahan & Joseph,
1995; Craig et al., 2009; Didden et al., 2009; Epstein-Ngo et al., 2015; Nansel et al.,
2001; Troop-Gordon, 2017), and would likely provide a more comprehensive
investigation of the relation between ADHD symptoms, emotion regulation, and peer
victimization among children with ADHD. Given family income was removed from
analyses due to the insufficient variability in income reported by families in the current
study, particular attention to family income as a covariate in future studies appears
necessary; this appears especially important given previous evidence that lower family

income is associated with increased peer victimization experiences in children (Barker et
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al., 2008). Therefore, future studies using a larger sample size are warranted to
substantiate and expand upon the current findings.

Another limitation of the study is the use of multiple statistical analyses. This is a
limitation because multiple comparisons, especially in a small sample size, increase the
likelihood of making a type I error. Given the exploratory approach to analyses, alpha
correction procedures were not included. Although the current study demonstrated a
significant relation between emotion regulation and peer victimization above and beyond
symptoms of ADHD, future studies should seek to use a priori hypotheses and correct for
multiple comparisons.

Shared-rater variance is an additional limitation to the current study. For both
children with ADHD and their parents, within-rater effects were observed, such that
child-report and parent-report of emotion regulation deficits were associated with child-
report and parent-report of peer victimization, above and beyond the influence of ADHD
symptoms. Given evidence shared-rater variance, relative to cross-rater variance, may
overestimate relations between independent and dependent variables (Saudino, 2017), the
concurrent relations between ADHD symptoms, emotion regulation, and peer
victimization observed in the current study may be an overestimate of the true relation
between variables. Future studies should continue to explore both within-rater and cross-
rater effects for the relation between ADHD symptoms, emotion regulation, and peer
victimization among children with ADHD while also being aware that cross-rater effects
reduce shared-rater variance and are generally more conservative and robust.

The use of DISC-P for ADHD diagnostic status is another potential limitation of

this study. The DISC-P requires report of symptoms and impairment across multiple
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settings (i.e., home and school; Shaffer et al., 2000). Although the DISC-P is a structured
diagnostic interview that has demonstrated reliability and validity in the assessment of
ADHD (Shaffer et al., 2000), previous studies suggest that the DISC-P may inflate
diagnostic rates of psychiatric disorders relative to other assessment techniques (Cohen,
O’connor, Lewis, Velez, & Malachowski, 1987; Kaufman et al., 1997), meaning that it is
possible that some children in this study were characterized as having ADHD when they,
in fact, did not.

For children who met an intermediate diagnostic criteria for ADHD on the DISC-
P, the current study also incorporated the reliable and valid measures of VAPRS
(Wolraich et al., 2003) and VATRS (Wolraich et al., 1998) to attempt to ensure the
accuracy of ADHD diagnoses (Mitsis et al., 2000; Wolraich et al., 2004). Given the
VATRS was completed by most, but not all, teachers of children in the study, the
inclusion of a teacher-report measure for ADHD diagnostic status for all children was not
possible. This is a limitation because rates of ADHD decrease substantially when parents
and teachers are both included in the diagnostic process. Therefore, it is possible that
ADHD diagnoses were inflated because all teachers in the study (n = 39, 79.6%) did not
complete ADHD rating scales. Future studies would benefit from incorporating a multi-
informant approach, including collecting information from both parents and teachers, to
improve accuracy of ADHD diagnosis.

A lack of teacher measures also limits the scope of the current study. As
envisioned, the study would have incorporated a multi-informant approach, including
children, parents, and teachers, for examining the relation between ADHD symptoms,

emotion regulation, and peer victimization. However, because several teachers did not
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complete or return measures, this significantly reduced power to detect significant
effects. Additionally, teacher ratings of ADHD symptoms may have provided an
additional perspective and may have influenced the relation between ADHD symptoms,
emotion regulation, and peer victimization. Future studies should seek to incorporate a
multi-informant approach for all children to determine if the relation between ADHD
symptoms, emotion regulation, and peer victimization remains consistent across
reporters. Given previous evidence that ADHD symptom agreement between parents and
teachers is relatively low (Mitsis et al., 2000), it is possible that different findings will be
observed.

The present study did not examine the relation between ADHD symptoms,
emotion regulation, and peer victimization among children with different presentations of
ADHD (i.e., ADHD-I, ADHD-H/I, and ADHD-C). There is evidence to suggest that
deficits in emotion regulation are more common among children diagnosed with ADHD-
C relative to children diagnosed with ADHD-I (Maedgen & Carlson, 2000; Semrud-
Clikeman, Walkowiak, Wilkinson, & Butcher, 2010); however, there are some studies
that have not observed this finding (Bunford et al., 2018). Given evidence that ADHD
presentation may affect social functioning (Wheeler & Carlson, 1994), future studies
should seek to explore the relation between ADHD symptoms, emotion regulation, and
peer victimization in children diagnosed with ADHD-1, ADHD-H/I, and ADHD-C to
determine whether findings are consistent across diagnostic presentations of ADHD.

Although the current study utilized a reliable and valid measure of peer
victimization (Ladd & Kochenderfer-Ladd, 2002), the measure was not able to examine

differing forms of peer victimization (i.e., overt and relational). Although the measure of
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peer victimization in the current study was initially developed for children in elementary
school, it was selected for the current study because it assessed child and parent
perceptions of peer victimization using similar items. Previous studies have demonstrated
a strong positive correlation between overt and relational forms of peer victimization, and
each have been concurrently and longitudinally associated with deficits in emotion
regulation (McLaughlin et al., 2009). However, there is evidence that a child may
experience one form of peer victimization (i.e., overt or relational) but not the other (Card
& Hodges, 2008). Because this study did not investigate differing forms of victimization,
the current study is limited in its ability to inform intervention programs. Future studies
should analyze the relation between ADHD symptoms, emotion regulation, and differing
forms of peer victimization among children with ADHD. When doing so, it may be
particularly important to select biological sex as an a priori covariate given evidence that
males and females may be more likely to experience different forms of peer
victimization. Specifically, previous studies have provided evidence that males may be
more likely to experience overt victimization and females may be more likely to
experience relational victimization (Crick & Bigbee, 1998; Klomek, Marrocco,
Kleinman, Schonfeld, & Gould, 2008; Putallaz et al., 2007).

A multi-informant approach (i.e., child-report and parent-report) was employed to
assess peer victimization. Although this is consistent with recommendations from
previous studies (Card & Hodges, 2008; Pellegrini, 1998), the limitation of this approach
is that peer-nomination strategies, often referred to as the most reliable assessment of
peer victimization in children (Pellegrini, 2001), were not collected, and peers were not

included in the study as informants of peer victimization experiences. In children with
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ADHD, peer victimization experiences may be affected by the positive illusory bias, a
well-known finding among children with ADHD describing the disparity between
perceived and actual competence (Hoza, Pelham, Milich, Pillow, & McBride, 1993).
Therefore, it is possible that children with ADHD in the sample may have overestimated
their social functioning and reported fewer experiences of peer victimization than were
actually occurring (Hoza, et al., 2004; McQuade et al., 2011). Given additional evidence
that some children may over-report victimization, under-report victimization, or be
unaware of victimization (Card & Hodges, 2008), the use of child-report methods may
not have been the most accurate method of assessing peer victimization in children with
ADHD. Though this is a limitation of the current study, previous literature does suggest
that child-report and parent-report of peer victimization contribute valid and unique
variance towards the assessment of peer victimization (Ladd & Kochenderfer-Ladd,
2002; Putallaz et al., 2007). However, future studies should seek to examine the relation
between ADHD symptoms, emotion regulation, and peer victimization employing peer
nominations to determine whether these results generalize across peer reporters of peer
victimization.

The current study also utilized a multi-informant approach to assess emotion
regulation. Although child-report and parent-report of emotion regulation have
demonstrated acceptable reliability and validity in numerous studies (Hessler &
Fainsilber Katz, 2007; Hourigan et al., 2011; MacDermott et al., 2010; Shields &
Cicchetti, 1997), Bunford et al. (2015), recommends additional methods to assess
emotion regulation in children. These methods include assessing changes in physiology

(i.e., autonomic nervous system), observing children during experimental tasks, and
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examining neuropsychological indices and ecological momentary assessment. Biological
responses and in-the-moment assessments provide real-time snapshots of how children
emotionally respond to different situations. Since this study used a multi-informant
approach and not these additional modes of assessment, future studies should seek to
examine the relations between ADHD symptoms, emotion regulation and peer
victimization among children with ADHD using disparate methodology to determine
whether these results generalize across multiple measurements of emotion regulation.
The low reliability of the child CEMS sadness and worry scales is also a
limitation of the current study. Reliability is necessary for validity, and fidelity of
measures allowed for an initial examination of the relation between ADHD symptoms,
emotion regulation, and peer victimization among children with ADHD. The CEMS
sadness and worry scales have each demonstrated acceptable reliability in previous
studies for both children and their parents (Zeman et al., 2010; Zeman et al., 2001), and it
is not known why low reliability estimates were observed in the current study. Low
reliability estimates of the child CEMS sadness and worry regulation scales did, however,
affect how analyses were conducted. It is possible that child self-perceptions of sadness
and worry regulation are linked to peer victimization among children with ADHD, as
evidenced by previous literature documenting similar findings among unaffected children
who were in a younger but overlapping age range (ages 7-12 years; Morelen et al., 2016).
Future studies should seek to examine the child version of the CEMS sadness and worry
scales among children with ADHD to identify whether there are additional interventions
that can be implemented to improve a child’s emotion regulation abilities and decrease

their risk for experiencing peer victimization.
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The current study also did not delineate dimensions of emotion regulation (e.g.,
recognition, awareness, impulsivity, lability, and reactivity) to identify aspects that are
more or less associated with peer victimization among children with ADHD. This
appears warranted in future studies. Although the present study examined the regulation
of specific emotions, emotion regulation is a multidimensional and multifaceted process
(Rosen & Epstein, 2010), and this study only examined the construct of emotion
regulation broadly, not the different dimensions. Given that ADHD is associated with
emotional impulsivity (Rosen & Factor, 2015), lability (Sobanski et al., 2010), and
reactivity (Rosen et al., 2014), attempts to identify which aspects of emotion regulation
are driving the observed relation between ADHD symptoms, emotion regulation, and
peer victimization among children with ADHD should be investigated. Specific attention
to neuroanatomical (Shaw et al., 2007), physiological (Musser et al., 2011), and/or
genetic (Rhee et al., 1999) factors associated with emotion regulation and ADHD also
appears warranted as there is currently a lack of literature incorporating multiple
biological methodologies in the assessment of emotion regulation in children. It may be
hypothesized that these factors influence one another (as proposed by Cyders & Smith,
2008) and contribute to the observed relation between ADHD symptoms, emotion
regulation, and peer victimization among children with ADHD.

The method for assessing a child’s emotional response to Cyberball (Williams et
al., 2012), as measured by the PANAS, may also have affected the observed relation
between a child’s emotional response to a discrete peer stressor and experiences of peer
victimization. Although the PANAS is sensitive to assessing fluctuations in mood states

(Watson et al., 1988), children completed PANAS ratings following each condition of
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Cyberball (i.e., basal inclusion, exclusion, and post-exclusion inclusion) and baseline
measurement of a child’s emotional state was not collected. This is a limitation to the
current study because a child’s emotional response to Cyberball was assessed from the
basal inclusion condition (Condition 1) to the exclusion condition (Condition 2), and it is
unknown how a child’s baseline emotional state was associated with their emotional
responses to the exclusion condition of Cyberball. Therefore, future studies should
collect baseline measures of a child’s emotional state prior to beginning and
administering Cyberball. This method of data collection will help to provide additional
information for how a child’s emotional changes from baseline to the exclusion condition
is associated with experiences of peer victimization. It is quite possible that the current
study failed to replicate previous literature demonstrating a relation between emotional
responses to Cyberball and peer victimization experiences (Iffland et al., 2014; Ruggieri
et al., 2013) due to the method of data collection and administration.

Another limitation of the current study is that the study was conducted on children
between the ages of 10-15 years, and the findings may not apply to children who are
younger or older, so the scope of application is relatively limited. The current study
selected this age range because there is evidence that while peer victimization affects
young children (Bonica et al., 2003), peer victimization often becomes most prevalent
during the transition to adolescence (Troop-Gordon, 2017). This appears especially true
for children with ADHD (Becker et al., 2017). Additional evidence for the development
of emotion regulation suggests that although children regulate their emotions at an early
age (Kochanska et al., 2001), their emotion regulation strategies may become more

developed during adolescence (Stegge & Terwogt, 2007). Because the age group
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investigated in the current study is unique, future studies should examine whether the
results of the study also apply to children with ADHD of all ages or are unique to
adolescence.

The current study did not assess for the co-occurrence of psychiatric disorders
with ADHD, as this was beyond the scope of the present study. Future studies should
attempt to examine whether the relation between ADHD symptoms, emotion regulation,
and peer victimization is similar for children with ADHD with and without co-occurring
psychiatric disorders. ADHD is often associated with co-occurring psychiatric disorders
(American Psychiatric Association, 2013), and co-occurring psychiatric disorders among
children with ADHD are associated with greater emotion regulation deficits (Leaberry,
Rosen, Fogleman, Walerius, & Slaughter, 2018; Sobanski et al., 2010) and peer
victimization experiences (Becker et al., 2017; Humphrey, Storch, & Geffken, 2007).
Previous evidence suggests psychiatric disorders are broadly associated with deficits in
emotion regulation (Sheppes, Suri, & Gross, 2015), and children with ADHD who have a
co-occurring psychiatric disorder may be at a greater risk for experiencing peer
victimization because they have more difficulties regulating their emotions during
stressful situations (i.e. peer conflict or peer threat). Therefore, future studies should seek
to examine whether the presence of co-occurring psychiatric disorders influence findings
from the current study. Independent evaluation of co-occurring internalizing and
externalizing disorders appears warranted, especially given evidence that internalizing
and externalizing disorders may be associated with unique emotion regulation profiles

(Steinberg & Drabick, 2015).
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Conclusion

This study examined the concurrent relations between ADHD symptoms, emotion
regulation, and peer victimization among children with ADHD. Deficits in emotion
regulation appear to uniquely affect peer victimization among children with ADHD, such
that the inability to regulate and control negative emotions inhibits a child’s ability to
cope with distress, initiate effective coping strategies, and engage in prosocial behaviors.
Children with ADHD who have difficulties regulating their emotions may be more likely
to experience peer victimization because they are emotionally impulsive and respond to
stimuli with excessive emotional reactions, leading to a pattern of emotionally-driven
processing and behavior (Rosen et al., 2012). This pattern of impairment is differentially
related to peer victimization by the frequency of ADHD symptoms, such that the relation
of emotion regulation deficits to peer victimization was exacerbated by ADHD
symptoms. Results did not reveal that a child’s emotional response to a discrete peer
stressor was associated with experiences of peer victimization. Furthermore, the
regulation of anger and sadness appear particularly important in understanding peer
victimization among children with ADHD, such that children in the current study who
demonstrated more difficulties regulating their anger or sadness experienced a greater
frequency of peer victimization experiences. Overall, children with ADHD who are
unable to effectively regulate and manage their emotions may experience more frequent
peer victimization not because they demonstrate core ADHD symptoms of inattention,
hyperactivity, and impulsivity, but rather because they fail to effectively regulate their
emotions in social settings. Though the study has several limitations, it has important

implications for the assessment and treatment of emotional and social functioning among
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children with ADHD. Future studies are warranted to continue investigating the relation
between ADHD symptoms, emotion regulation, and peer victimization to improve the

lives of children with ADHD.
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Appendix A.

Multisource Peer Victimization Inventory (Child)

Please consider the description contained in each of the following item and rate the extent to which
each of these descriptions applies to your experiences with other children in class.

ltems NO? or YES?
(Training ltems) ARE THERE TIMES WHEN YOU: Never Sometimes Alot
Have ice cream for dessert? 1 2 3
Ride the bus to school? 1 2 3
Eat breakfast at night-time? 1 2 3
WHEN IN SCHOOL, DOES ANYONE IN YOUR
CLASS:
1. Pick on you at school? 1 2 3
2. Play games with you? 1 2 3
3. Tell you you're good at doing things? 1 2 3
4. Make you feel better if you are having 1 2 3
a bad day?
5. Let you play with them? 1 2 3
6. Say mean things to you? 1 2 3
7. Say bad things about you to other 1 2 3
kids?
8. Share things like stickers, toys, and 1 2 3
games with you?
9. Hit or kick you? 1 2 3
10. Miss you if you weren’t at school? 1 2 3
11. Cheer you up if you feel sad? 1 2 3
12. Help you if kids are being mean to 1 2 3
you?

Note. Copyright 2001 by G. W. Ladd & B. Kochenderfer-Ladd (peer victimization items
=1, 6,7,9; remaining items = fillers).
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Multisource Peer Victimization Inventory (Parent)

Please consider the description contained in each of the following item and rate the extent to which
each of these descriptions applies to your child's experiences with other children in his or her class.

My Child... Seldom Sometimes Often
1. ... is picked on by other children. 1 2 3
2. .. plays games with other children. 1 2 3
3. ..shares things like stickers, toys, and 1 2 3

games with other children.

4, ..is called names by peers. 1 2 3
5. .. acts kindly toward other peers. 1 2 3
6. .. has peers who say negative things 1 2 3

about him or her to other children,

7. .. takes turns with play materials. 1 2 3
3. ... says negative things about other 1 2 3
children.
S. .. is hit or kicked by other children 1 2 3
10. ... plays alone at schoaol 1 2 3
11. ... is teased or made fun of by peers 1 ) 3
12. ... likes to paint or draw 1 2 3
13. ... likes to read. 1 2 3

Note. Copyright 2001 by G. W. Ladd & B. Kochenderfer-Ladd (peer victimization items
=1,4,6,9, 11; remaining items = fillers).

141



Appendix B.

Table 1. Sample characteristics.

Variable M+ SD
Age 1222 +1.71
Estimated 1Q* 102.49 £ 14.19
N (%)

Sex

Male 32 (65.3%)

Female 17 (34.7%)
Race/Ethnicity

White/Caucasian 38 (77.6%)

Black/African American 6 (12.3%)

Asian 1(2.0%)

Hispanic/Latino 1 (2.0%)

Multiracial 3 (6.1%)
Income

$0 — $75,000 21 (42.8%)

Above $75,000 28 (57.2%)
ADHD Presentation

ADHD-| 24 (49.0%)

ADHD-H/I 1 (2.0%)

ADHD-C 24 (49.0%)

ADHD medication

28 (57.1%)

Note.
n = 49.

L Estimated intelligence quotient (IQ) determined using the Wechsler Abbreviated Scale

of Intelligence — Second Edition (WASI-II).
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Table 2. Bivariate correlations for ADHD symptoms, child-report of emotion regulation, parent-report of emotion regulation, and
child-report of peer victimization and parent-report of peer victimization.

Correlation (r)

Measure 1 2 3 4 5
1. ADHD symptoms (VAPRS) -

2. Child-report emotion regulation (ERICA) 12 -

3. Parent-report emotion regulation (ERC) 537 25 -

4. Child-report peer victimization (MVPI-C) 36" 32F 38 -

5. Parent-report peer victimization (MVPI-P) 38 22 53 59 -
Mean 1.79 2.47 2.06 1.58 1.52
Standard Deviation 51 43 .39 46 49

Note.
n =49, *p<.05. **p<.01. ***p<.001.
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Table 3. Hierarchical linear regression: Relation of child-report of emotion regulation and parent-report of emotion regulation to the
estimation of child-report of peer victimization.

Step/variable R? AR? AlIC B SE B t B
Step 1 .10 10 -75.69

Race/ethnicity -.35 15 -2.24" -.32

ADHD medication -.05 A3 -41 -.06
Step 2 17 .07 -77.78

ADHD symptoms (VAPRS) 28 14 1.98" 31
Step 3 .28 A1 -80.72

Child-report emotion regulation (ERICA) 29 15 2.017 27

Parent-report emotion regulation (ERC) .20 19 1.09 A7
Step 4 40 12 -85.52

Child-report emotion regulation x ADHD symptoms

(ERICA x VAPRS) 13 29 Ad 06
Parent-report emotion regulation x ADHD symptoms 76 29 5 62" 37

(ERC x VAPRS)

Note.

For race/ethnicity, 0 = non-White/Caucasian, 1 = White/Caucasian. For ADHD medication, 0 = not prescribed medication, 1 =
prescribed medication.

n =49, *p<.05.
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Table 4. Hierarchical linear regression: Relation of child-report of emotion regulation and parent-report of emotion regulation to the
estimation of parent-report peer victimization.

Step/variable R? AR? AIC B SE B t B
Step 1 A7 A7 -73.15

Race/ethnicity -.29 16 -1.80 -.24

ADHD medication 31 13 2.36 32
Step 2 22 .05 -73.95

ADHD symptoms (VAPRS) 24 15 1.63 .25
Step 3 .39 17 -82.28

Child-report emotion regulation (ERICA) 14 14 .99 12

Parent-report emotion regulation (ERC) .56 .18 3.05" 44
Step 4 42 .03 -80.51

Child-report emotion regulation x ADHD symptoms

(ERICA X VAPRS) -.09 .30 -31 -.04
Parent-report emotion regulation x ADHD symptoms 0 30 138 19

(ERC x VAPRS)

Note.

For race/ethnicity, 0 = non-White/Caucasian, 1 = White/Caucasian. For ADHD medication, 0 = not prescribed medication, 1 =
prescribed medication.

n =49, *p<.05. **p<.01.
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Table 5. Bivariate correlations for child-report changes in positive affect and child-report changes in negative affect to a discrete peer
stressor, and child-report of peer victimization and parent-report of peer victimization.

Correlation (r)

Measure 1 2 3 4

1. APositive Affect (PANAS) --

2. ANegative Affect (PANAS) -.20 --

3. Child-report peer victimization (MVPI-C) -.01 10 -

4. Parent-report peer victimization (MVPI-C) .04 21 59" -
Note.

n =49, ***p<.001.
APositive Affect = Child-report changes in positive affect from Condition 1 (i.e., basal inclusion condition) to Condition 2 (i.e.,

exclusion condition) of Cyberball.
ANegative Affect = Child-report changes in negative affect from Condition 1 (i.e., basal inclusion condition) to Condition 2 (i.e.,

exclusion condition) of Cyberball.
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Table 6. Bivariate correlations for child-report of anger regulation, parent-report of anger regulation, parent-report of sadness

regulation, parent-report of worry regulation, and child-report of peer victimization and parent-report of peer victimization.

Correlation (r)

Measure 1 2 3 4 5 6
1. Child-report anger regulation (CEMS-C) -

2. Parent-report anger regulation (CEMS-P) 54" --

3. Parent-report sadness regulation (CEMS-P) 38" 48" --

4. Parent-report worry regulation (CEMS-P) 517" 56" 74 --

5. Child-report peer victimization (MVPI-C) 32" 18 31" A1 --

6. Parent-report peer victimization (MVPI-P) 427 23 35" 21 59" --
Mean 1.97 2.21 2.21 2.03 1.58 1.52
Standard Deviation 39 49 37 40 46 49

Note.
N = 49, *p<.05. **p<.01. ***p<.001.
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Table 7. Hierarchical linear regression: Relation of child-report of anger regulation to the estimation of child-report of peer

victimization.
Step/variable R? AR? AIC B SE B t B
Step 1 10 10 -75.69
Race/ethnicity -.35 15 -2.24" -.32
ADHD medication -.05 A3 -41 -.06
Step 2 .18 .08 -78.00
Child-report anger regulation (CEMS-C) .33 .16 2.03" .28
Note.

For race/ethnicity, 0 = non-White/Caucasian, 1 = White/Caucasian. For ADHD medication, 0 = not prescribed medication, 1 =

prescribed medication.
n =49, *p<.05.
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Table 8. Hierarchical linear regression: Relation of child-report of anger regulation to the estimation of parent-report of peer
victimization.

Step/variable R? AR? AIC B SEB t B
Step 1 A7 A7 -73.15
Race/ethnicity -.29 16 -1.80 -.24
ADHD medication 31 13 2.36" 32
Step 2 .33 16 -81.74
Child-report anger regulation (CEMS-C) 51 16 3.30™ 41
Note.

For race/ethnicity, 0 = non-White/Caucasian, 1 = White/Caucasian. For ADHD medication, 0 = not prescribed medication, 1 =

prescribed medication.
n =49, *p<.05. **p<.01.
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Table 9. Hierarchical linear regression: Relation of parent-report of sadness regulation to the estimation of child-report of peer
victimization.

Step/variable R? AR? AIC B SE B t B
Step 1 10 10 -75.69
Race/ethnicity -.35 15 -2.24" -.32
ADHD medication -.05 A3 -41 -.06
Step 2 18 .08 -78.29
Parent-report sadness regulation (CEMS-P) 37 A7 2.10° .29
Note.

For race/ethnicity, 0 = non-White/Caucasian, 1 = White/Caucasian. For ADHD medication, 0 = not prescribed medication, 1 =

prescribed medication.
n =49, *p<.05.
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Table 10. Hierarchical linear regression: Relation of parent-report of sadness regulation to the estimation of parent-report of peer

victimization.
Step/variable R? AR? AIC B SEB t B
Step 1 A7 A7 -73.15
Race/ethnicity -.29 16 -1.80 -.24
ADHD medication 31 13 2.36" 32
Step 2 24 .07 -75.70
37 .18 2.09" .28

Parent-report sadness regulation (CEMS-P)

Note.

For race/ethnicity, 0 = non-White/Caucasian, 1 = White/Caucasian. For ADHD medication, 0 = not prescribed medication, 1 =

prescribed medication.
n =49, *p<.05.



Appendix C.

Figure 1. Relation of parent-report of emotion regulation and child-report of peer
victimization moderated by ADHD Symptoms.
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