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ABSTRACT OF THE DISSERTATION

Clarity in the Eye of the Storm: The Role of Attentional Control in

Adolescents' Daily Stress Regulation

by

Brian Matthew Galla
Doctor of Philosophy in Education
University of California, Los Angeles

Professor Jeffrey J. Wood, Chair

Arguably one of the most important developmental milestones in the life of anyphsima
the onset of self-regulation. The development and refinement of attentional cohdbp+t
down regulation of attention to facilitate self-regulatory goals—seemsdergird the capacity
to direct behavior, thoughts, and emotions in accordance with one's goals. To dabeliesv s
have examined the impact of attentional abilities on day-to-day self-negusaiccess. This
study sought to address this limitation in the literature and examined whnetivestual
differences in attentional control were associated with adolescents-day regulation of
stress-induced negative mood and rumination. Participants drawn from two publictioglss
in the northeastern United States completed both objective and self-repatresgeof
attentional control, as well as measures of stress coping. Following thesenaests,

participants reported on daily experiences of stress, mood, and rumination for lelitease



days. Adolescents with higher levels of self-reported attentional conpmtee less stress-

induced negative mood and rumination than adolescents lower in attentional control. Adelesce
who performed better on an objective measure of attentional control (Operatiraspa

showed less stress-related rumination compared with adolescents who did nat peneell.
Results also indicated that involuntary stress responses and perceivenhsthiased the
associations between attentional control and stress-induced negative mood. Ttgetkesults

of this study offer support for the role of attentional control in regulating tio¢i@mal and

cognitive effects of daily stress.
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CHAPTER 1: INTRODUCTION
...Set your mind to concentrate.
For those whose minds are slack and wandering
Are caught between the fangs of the afflictions.
ShantidevaThe Way of the Bodhisattva

The greatest weapon against stressisour ability to choose one thought over another.
William JamesPrinciples of Psychology

Arguably one of the most important developmental milestone in the life of any heman i
the onset of self-regulation—the ability to control behaviors, emotions, andaitenthe
service of valued goals (Baumeister & Vohs, 2004; Shonkoff & Phillips, 2000). It is raelyw
recognized that self-regulation ability is related to a variety of pesitevelopmental outcomes,
from social-emotional health and adjustment (N. Eisenberg, Hofer, & Vaughar),ta007
academic achievement (e.g., Duckworth & Seligman, 2005). On the contragypfreotiety's
most intractable problems—from addiction and crime to psychopathology and obesitipe-ca
framed, at least in part, in terms of self-regulatory failure (Md#titl., 2011). While this
capacity appears to emerge during the second year of life (Garon, Brysonth& Z08), it is
not an "all-or-nothing" achievement: the change from being governed by the whaxtewfal
circumstances to being more self-governed follows a protracted developmawtaihat crests
in early adulthood (Giedd et al., 1999). The development and refinematité¢mtional control—
the top-down regulation of attention to facilitate self-regulatory goalsmséo undergird the
capacity to direct behavior, thoughts, and emotions according to one's internaigdderi
socially-determined) goals (Posner & Rothbart, 2000; Rueda, Posner, & Rothbart, 2004). A
number of studies have now offered compelling evidence that attentional contlaiad te a
host of self-regulation competencies and positive youth outcomes. However, fewdatadies

have examined the impact of attentional abilities on day-to-day selfatem success. The



current study seeks to address this limitation in the literature aheixarhine whether
individual differences in attentional control influence adolescents' ddgytaegulation of

stress-induced negative emotion and rumination.

Attentional Control & Self-requlation

The recognition of the connections between attention, self-regulation, and human
flourishing has a long and rich history. The central teachings of the Buddh&aya, 2003), as
well as the opening passage attributed to Shantideva (Chodron, 2005), deliveredaralenni
unambiguously relate human happiness to the cultivation of controlled attention, in addition t
highlighting the psychological consequences of a "slack and wandering" semdl¢o,
Killingsworth & Gilbert, 2010). Many centuries after the Buddha and Shantidétae outset of
modern psychological inquiry, William James (1890) also highlighted the roteeatian in
human well-being, and remarked, "The faculty of voluntarily bringing backralering
attention, over and over again, is the very root of judgment, character, and will. No one is
compos sujmaster of thyself] if he have it not" (p. 424). A century following James, in his
extensive research on the deep creative absorption know as "flow," Csikszgmtfh#80)
reiterated the importance of a regulated attention, noting, "The mark ofom pére is in
control of consciousness is the ability to focus attention at will, to be oblivious r@atiishs, to
concentrate for as long as it takes to achieve a goal...And the person who can doltiiis usua
enjoys the normal course of everyday life" (p. 31). The consequences of aingnded have
also been elucidated in clinical contexts, with routine emphasis being placed elatiba r
between attention and psychopathology. Various disorders are often chzeddbgra lack of

control over attention, including among others, anxiety and attention-defatdutivity



disorder (Barkley, 1997; Derryberry & Reed, 2002). Broadly speaking, most moaokions of
self-regulation and psychological well-being highlight—and some givaipence to—the
importance of the capacity for a controlled attention (e.g., Baumeistathétton, & Tice, 1994;
Carver & Scheier, 1981; Kaplan & Berman, 2010; Norman & Shallice, 1986; Posner & Rothbar
2007).

Based on these strong introspective and empirical linkages betwestioatand self-
regulation, the question becomes, why is attention so important to self-t@gakad human
flourishing? In the current investigation we draw upon the insights of dual prowaels of
information processing to help situate the role of attention in self-requi&tig., Barrett,
Tugade, & Engle, 2004). Though dual process theories diverge in their specificahaguns, a
core aspect shared generally among them is that thoughts, emotions, and $ahavior
determined by an interaction between automatic and controlled processes (Cha&iogre &
1999). Automatic processes, which encompass the vast majority of information m@cess
(Bargh & Morsella, 2008), are associative, unintentional, are triggeredimtaaly, and can be
carried out with little to no conscious awareness or intervention (Bargh &réir1999;
Botvinick, Braver, Barch, Carter, & Cohen, 2001; Smith & DeCoster, 2000; Strack &dbeuts
2004). Bargh and Chartrand (1999) use the analogy of a button being pressed on a machine to
illustrate automatic processing. For example, pressing the power button on a cawlputer
initiate the same series of operations required to "boot up” the system everthtiough the
process of spreading activation. Similarly, once certain mental repagsas stored in long-
term memory have been activated ("pushed") by sensory input, they in tvateaassociated
schemas, which then automatically set in motion a series of defined opgré&liten

behaviorally-oriented (Strack & Deutsch, 2004), these activated represestzdn "endow the



organism with a sense of preparedness, that is, the ability to evaluate and respend to t
environment quickly in accordance with one's needs and previous learning experiences
(Hofmann, Friese, & Strack, 2009, p. 165). Stated more concretely, suppose a hungry person
who also happens to enjoy sushi walks past an advertisement for sushi, shoaeasiety of
lunchtime options. The mere perception of these images might reatiivdseishi”
representation, which like the computer's power button, would spread its activassttiated
schemas—involving a change in the core affective state, pleasant or desirotssthetoag—and
ultimately trigger a corresponding behavioral impulse to get sushi (Hofmaese F& Strack,
2009). This cascade of events is, as Bargh and Chartrand (1999, p. 476) note, "unintended,
effortless, very fast,” and is designed to elicit quick and simple actions.

In this way, automatic processing (which is considered to be the default mode of huma
mental processing; Bargh & Morsella, 2008) frees the individual from havimgke deliberate,
energy-consuming choices for the majority of life's daily activitiesolild/not be particularly
useful to have to deliberately scour one's mental "rolodex" of faces to rezagear friend
with every encounter, or to ponder over whether it is appropriate to approach ohavoid t
vaguely recognizable four-legged creature on the horizon. However, awt@nuagsses tend to
operate through the activation of decontextualized scripts (or, schema$phadasyncratic
learning histories or biologically-endowed differences, and are not sernsitive needs of the
specific situation or how and why they were activated. Automatic procesabke fast
responses, but do so on the basis of a crude, or low resolution sampling of the available
environmental data (LeDoux, 2000). Therefore the endowed response may not always be
context-appropriate, in line with established goals (e.qg., the sushi-lovir@nges recently

committed to a vegetarian diet), or socially-acceptable. When conflict &re@weomatically



activated representations and situational demands reach a certain thissdaiidnal control
must be brought online to help resolve the conflict (Barrett et al., 2004; Botviratk 2001;
Norman & Shallice, 1986).

Controlled attention allows information to be processed in a more conscious, telibera
manner, rather than simply proceeding according to whichever mentalergates is most
active (MacCoon, Wallace, & Newman, 2004; Strack & Deutsch, 2004). Norman andeShallic
(1986) referred to this as tapervisory attention systgf8AS), and suggested that attentional
control serves as the gateway for further processing resources to blet lmnolirge to assist
specific processing goals. By bringing more cognitive resources tobehe situation,
attentional control allows for a more detailed, higher resolution samglithg available
environmental data, which can then be used to inform decision-making. For examplshthe s
aficionado can search his memory in an attempt to rekindle the motivating ieflicebecome a
vegetarian (and also anticipate the remorse he might experience if Berctwéhe temptation
or the pride he might feel by remaining steadfast), or he can peruse thesadventi for
information about vegetarian options, or he might inhibit the impulse and continue walking pas
the sushi restaurant. Similarly, automatically activated emotions §exjety) are not always
adaptive for the current goal demands (e.qg., giving a public talk), and attentional cantbe
brought online to help down-regulate this emotion. The SAS thus, "provides a flexigeticor
tool permitting a fairly large degree of control over decisions and actionsth@thof,
Gschwendner, Friese, Wiers, & Schmitt, 2008, p. 963) that is not possible through automatic
processing alone. However, this flexibility comes at a cost; attehttontrol is an exhaustible
resource, is relatively slow to action, and can be consumed by disproportiohatdypging

situations, such as stress.



Given the centrality of attentional control in these models of self-riegula growing
research enterprise has been directed toward examining the impact afuabdifferences in
attentional control on a variety of self-regulation domains (Barrett et al., BoO4n & Ryan,
2003; Posner & Rothbart, 2007). While this work varies according to the specific definition of
attentional control (e.g., effortful control, mindfulness, working memory cgpaititakes the
general form that, depending on their levels and functioning of attentionnaedaiiduals
should be more or less able to exert control over (or, bias) the information prgcssam and
determine, to some degree, the influence of automatic processes over their thouglissem
and behaviors (Barrett et al., 2004). Individuals with lower levels of attentes@lrces should
be less able to control information processing when conflict arises, and thenejoteppear
less flexible and more stereotyped in their responses (be they emotions, bebatiansghts).
Conversely, individuals with higher levels of attentional control should have a surplus of
resources to bring to bear on the situation, especially in the face of challhgéswould
increase their potential to respond in a more flexible, goal-directed fastitwe. following
sections, | will highlight the literature from three areas of refe@alating individual differences

in attentional control to self-regulatory competencies.

Effortful Control & Self-requlation

The impact of individual differences in attentional control on emotional selfatgn
has been extensively explored through the study of child temperament. One pronsa@ft ar
inquiry within this discipline is the study of individual differences in effortfuttcol (N.
Eisenberg et al., 2007). Effortful control (EC) is a multi-faceted constfuehgperament that is

widely assumed to be dependent on the functioning of the executive attention network (Rothbar



Sheese, & Posner, 2007), which is subserved mainly by frontal midline areas atdrtie |
prefrontal cortex (Botvinick et al., 2001; Bush, Luu, & Posner, 2000; Posner & Rothbart, 2007).
Effortful control is broadly defined by the abilities to sustain focus iftdattention as
necessary, as well as to voluntarily inhibit habitual or dominant reactions or respodsncies
and activate subdominant responses (Rothbart & Bates, 2006). A baseball plagkinghhis
swing as he notices the ball curve outside the strike zone is an example ofdEGnin a

Effortful control (EC)—and by proxy, attentional control—is assessed througlesyvar
of methods, most commonly through questionnaire batteries that tap combinatioastodret,
inhibitory, and activation control (e.g., Rothbart, Ahadi, Hersey, & Fisher, 2Q04 alko
assessed through tasks that require the resolution of cognitive conflict, asdeminant, but
inappropriate response must be overcome and a subdominant response activated, such as the
Stroop test (Stroop, 1935) and the Attention Network Test (Fan, McCandliss, Somme&, Raz
Posner, 2002). In the classic Stroop test, participants must name the font colorttaErawaid
rather than the semantic meaning of the color word. For example, if the woEENERS
displayed in blue ink, the correct response is "blue" rather than "green." Thergaiutkenated
process of reading the word interrupts the more deliberate process of tlaenaador, and the
resolution of this competing response tendency is a measure of the efficiafioyrtédl control
(Ehrenreich & Gross, 2002; Riggs, Greenberg, Kusche, & Pentz, 2006). A battery of havior
tasks has also been developed to tap other putative EC processes, such as ddfasatbgrat
(Mischel & Ebbesen, 1970; Murray & Kochanska, 2002; Spinrad, Eisenberg, & Gagf0eéy.

An extensive body of research now documents the importance of effortful control in the
self-regulation of emotional and behavioral processes, both contemporaneously and ever long

periods of time (N. Eisenberg, Spinrad, & Eggum, 2010). Like "swinging awagt/eny pitch,



low levels of EC can leave an individual at risk for enacting automatic or poarydered
cognitive or behavioral strategies, particularly in situations involving adeghee of conflict or
load. Also, difficulties with shifting attention, filtering distractingnstili from ongoing
information processing goals, or maintaining focus on goal-directed behaviersull seem to
carry important emotional and behavioral consequences. For example, searalatgoratory
studies investigated whether young children's ability to regulatd@mbprocesses in an
evocative situation was associated with EC (Carlson & Wang, 2007; Kieras, Tolmmrd, &
Rothbart, 2005; Liebermann, Giesbrecht, & Muller, 2007; Simonds, Kieras, Rueda, & Rothbart,
2007). For example, Kieras, Tobin, Graziano, and Rothbart (2005) showed that preschool
children with higher levels of EC were better able to manage expressioostodtion when
being presented with an undesirable gift (Saarni, 1984). Specificallyicineg that children
higher in EC showed comparable amounts of positive expression following both thbldesira
and undesirable gifts. Conversely, children scoring lower in EC displayed positive
emotional expressions following the undesirable gift than the desirable @araql€t al., 2005).

A large number of studies also offer consistent evidence for an inverse rélgtions
between effortful control and internalizing and externalizing syndrome®xaonple, Eisenberg
and colleagues have shown that children with elevated externalizing and integyatoblems
display lower levels of EC compared with non-disordered children (N. Eisenberg2&Cdl; N.
Eisenberg et al., 2005; N. Eisenberg et al., 2004). Several studies by Dennis agde®llea
(2003; 2007) further highlight the negative associations between effortful contrajgnedsive
behaviors in preschool children. Ellis, Rothbart, and Posner (2004) also provided evidence for a
negative association between anti-social behaviors and attentional contrampla sf

adolescents. Across several studies, Muris and colleagues have also provdedesthat



attentional control is negatively related to psychological symptoms in youthesa(ivplris,
2006; Muris, De Jong, & Engelen, 2004; Muris, Mayer, van Lint, & Hofman, 2008; Muris,
Meesters, & Rompelberg, 2006; Muris, van der Pennen, Sigmond, & Mayer, 2008). Furthermore,
Muris (2006) found that attentional control interacted with neuroticism to predattceral
problems. Specifically, children with high levels of neuroticism showed inatease
psychopathological problems if they were also low in attentional control. Ghidtle high
levels of both attentional control and neuroticism were protected from insrneasgmptoms.
This finding corroborates the findings from Derryberry and Reed's (2002)ntiflustudy of
attentional control and anxiety-related attentional biases. They showeshkiais participants
with lower levels of attentional control showed an attentional bias towardehneg stimuli,
whereas participants with higher levels of attentional control were maledski shifting away
from threatening stimuli.

Several other longitudinal studies have examined the mental health impé#cirtél
control over time. In a two-year study involving 235 first grade students, Nigg dedgqieds
(1998) found baseline differences in effortful control (assessed via Stroppamesibuted to
fewer externalizing problems and higher social competency two kgarsAnother two-year
longitudinal study involving first grade children similarly found thabeftil control predicted
decreases in both externalizing and internalizing problems two yearéRajgs, Blair, &

Greenberg, 2003).

Mindfulness & Self-requlation

Individual differences in attentional control have also been explored through hesearc

mindfulnessMindfulness refers to a state of consciousness involving a receptive attention to and



awareness of present moment experiences (Analayo, 2003; Brown & Ryan,VZ0@8).
mindfulness is actively engaged in consciousness, attention is directed toGptymdrinput

that enters awareness with an attitude of openness and curiosity. Just as ceanly reflects

its object, mindful attention on sensory input simply reveals what is occurrimy igizen

moment of experience (e.g., thoughts, emotions, sensations). Importantly, when a plaénome
event (e.g., a painful sensation) is received with mindful awareness, theeatempts made

to control, suppress, or get involved with it. While a spectator might affectivgigenn a

theatre production, she does not climb on stage and enter the drama, no matter howngompell
the story. For this reason, mindfulness has been described as a kind of particip@&matiobs
that allows the individual to fully experience an event without dictating its eaursecoming
entangled in it.

For example, the quotidian experience of an itch is likely to be composed of automatic
negative evaluations and affective tone, thoughts and judgments (e.g., "l dohislikeand a
behavioral-motivational stance (e.g., "scratch this itch"). In a non-mindfie! $tese features of
the perceptual process are hardly recognized, leaving little opportunityrtotidaeir
extraordinary and swift "push" on behavior. This entire process unfolds in what seems
instantaneous to our experience, and before we even realize what we are doiag, ivewen
already instantiated the action of scratching the itch. Met with mind&ilmesever, the full
range of these events can be observed and received as "raw," or non-elabosasdilsput
(e.g., temperature, intensity, location, emotional tone, thoughts), without theitystceaker the
situation in any way.

By maintaining an undistracted and curious attention toward sensory expettence

individual can gain awareness of how moment-to-moment experience is typicalgicdweath

10



emotional reactions, evaluations, and attempts to escape or perpetuate the awoardirtg to
its emotional tone. Once recognized, these implicit features of subjextiggence can be
investigated, rather than reacted upon or suppressed, allowing for the developmeta- of
cognitive insight. Over time meta-cognitive insight can gradualhfaoete a degree of "de-
automatization," providing the basis for altering or even reducing compulsivalrhahtts that
reinforce psychological suffering.

In the past decade, concerted efforts have been devoted to the development of
psychometrically sound self-report measures of mindfulness. These instratiemist to
capture individual differences in various qualities of mind hypothesized to undeHia suc
mindful state of consciousness (Baer, Smith, & Allen, 2004; Baer et al., 2008; Browar& Ry
2003), and in particular, controlled attention (Brown & Ryan, 2003). For example, one of the
most widely used self-report measures of mindfulness, the Mindful Awarertessiét Scale
(MAAS; Brown & Ryan, 2003), assesses the perceived ability to sustain cossevareness in
everyday activities (or, its conceptual opposite, inattentiveness or mimeds$sA growing
body of research now provides support for self-report measures of mindfidriapsmportant
aspects of attentional control (Anicha, Ode, Moeller, & Robinson, 2011; Cheyne&r€agri
Smilek, 2006; Galla, Hale, Shrestha, Loo, & Smalley, 2011; Josefsson & Broberg, 2010; Moore
& Malinowski, 2009; Schmertz, Anderson, & Robins, 2009). For example, both Cheyne and
colleagues (2006) and Schmertz and colleagues (2009) showed that lower scores on$he MAA
were related to attentional lapses on an objective measure of sustainedmatkeirthermore,
Galla et al. (2011) showed that higher scores on a related measure of miedtidratvere

associated with improved inhibitory control and sustained attention abilities.
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As with the other notions of attentional control, mindfulness involves the ability to
control attention in the service of goal-directed processing and countgi@ciaéic processing
(Brown & Ryan, 2003; Brown, Ryan, & Creswell, 2007), and should therefore be associated
with improved abilities to regulate emotions and behavior. Indeed, self-repatresaf
mindfulness have also shown robust associations with emotion regulation. For example
Creswell, Way, Eisenberger, and Lieberman (2007) found that higher levi$positional
mindfulness predicted more robust activity in prefrontal neural regions asdogidteemotion
regulation during an affect labeling task. In a follow-up study, Way, Credieénberger, and
Lieberman (2010) showed that dispositional mindfulness predicted reduced &mggdsvity
to evocative faces. The results from this study, as Williams (2010, p. 4) netedhds us that
inattentiveness is not merely a neutral, mildly inconvenient state of mirtteRhis state of
constantly being "drawn away" from moment-to-moment experience bretskd concerns is
closely related to stress and affective reactivity." In line withetlfieslings, ¢hers have also
reported significant associations between mindfulness and emotion regulatiegystrse and/or
reduced emotional reactivity (e.g., Baer et al., 2004; Barnhofer, Dugganff&hGGB011;

Brown & Ryan, 2003; Carriere, Cheyne, & Smilek, 2008; Coffey & Hartman, 2008; Coffey,
Hartman, & Fredrickson, 2010; Fetterman, Robinson, Ode, & Gordon, 2010; Hill & Updegraft,
2011), with higher levels of mindfulness predicting improved ability to regulataamot

A number of studies have also explored the associations between self-reported
mindfulness and behavior self-regulation (Bowlin & Baer, 2012; Evans, Baer, &sBeger
2009; Kirk, Downar, & Montague, 2011; Lakey, Campbell, Brown, & Goodie, 2007; Niemiec et
al., 2010). For example, across two studies Lakey and colleagues (2007) showed that

dispositional mindfulness was associated with less severe gambling outtothessecond
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study, they found that mindfulness predicted performance on two risk-takinglpresgwhich

in turn, mediated the associations between mindfulness and gambling problems. dhtastire
of dual process models of self-regulation, other studies have provided evidencditdtal
differences in mindfulness can impact the sway of automatic processingandrgBrown &
Ryan, 2003; Hooper, Villatte, Neofotistou, & McHugh, 2010; Koole, Govorun, Cheng, &
Gallucci, 2009; Levesque & Brown, 2007; Ostafin & Marlatt, 2008; Papies, Barsalou,t&€us
2011). For example, Ostafin and Marlatt (2008) showed that automatic positiveesttioward
alcohol predicted hazardous drinking only in individuals with lower levels of mind&ilAes
related study by Levesque and Brown (2007) showed that dispositional mindfulneBsdribdi
behavioral expression of implicit autonomy orientation in daily life.

Recent efforts have also been directed to evaluate the associatiorenbetif«eeported
mindfulness and emotion regulation and well-being among youth populations,(Bleassman,
Johnson, & Milam, 2012; Brown, West, Loverich, & Biegel, 2011; de Bruin, Zijlstra, van de
Weijer-Bergsma, & Bogels, 2011; Laurie A. Greco, Baer, & Smith, 2011; L. &cd;Lambert,
& Baer, 2008). For example, Ciarrochi and colleagues (2011) showed that mindfulsess wa
associated with a host of positive emotional indices, including emotional anwaeetks
experiential acceptance. Furthermore, the authors showed that mindfulnestegrleds
hostility and sadness one year following the ingisgessment. Work in this area is just
beginning to emerge (Black, Milam, & Sussman, 2009), and with the recent psyabometr
validation of various mindfulness scales for adolescents (e.g., Brown et al., 28irynents
are now available to more properly assess the role of mindful attention msgfitegulation

and well-being.
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Working Memory Capacity & Self-requlation

Another area of research that has capitalized on the study of individualraiéerae
attentional control involvesorking memory capacitfgngle (2001) and others (e.g., Barrett et
al., 2004; Schmeichel, Volokhov, & Demaree, 2008) have defined working memory capacity
(WMC) as, "the ability to sustain goal-directed information processirtgipitesence of
alternative goals or other distractions" (Schmeichel et al., 2008, pg. 1527). Modern
conceptualizations of WMC are based in large part on Baddeley and Hitch's (1974acetdd
model of working memory. At the heart of this model is a controlled attentioensystten
dubbed "the central executive," that helps implement the top-down control of attestbonces
for the execution of flexible, controlled processing of information in the servieskgbals
(Engle, 2002).

The assessment of individual differences in working memory capacity—agmay;
executive attention (Engle, 2002)—has been a mainstay of scientific reseasetehal
decades. It often involves performance on complex span tasks, such as the Openation Spa
(OSPAN; Turner & Engle, 1989), which combines a serial recall task (a sfriagiers) with a
decision-making task (solving math problems). For example, the participald see a series
items similar to the following: "Does (3 X 6) - 2 = 20 ? H." Each block ofstraties from 3 to
7 math problem/letter combinations, and at the end of each block the test taked i® askall
the letters irserial order Performance on the OSPAN task is determined by the total number of
letters recalled in the appropriate order. Therefore, individual diffesend&MC reflect the
ability to consciously guide information processing (encoding and recallingea sétetters)
while simultaneously overcoming distractions that interfere with ongoipgmneling (Redick,

Heitz, & Engle, 2007). Rather than testing memory storage per say, which mayaelyr
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determined by the "slave" storage systems, complex span test performarare specifically
related to the capacity which with attentional resources can be brought to beaeah cu
information in the service of task goals (Engle, 2002; Hofmann, Schmeichek RRi®addeley,
2011; Kane, Bleckley, Conway, & Engle, 2001).

Indeed, individual differences in WMC have been shown to correlate with performance
on a number of putative measures of executive attention. In one study, Kane an(2E038)
tested performance on the Stroop test as a function of individual differences in Tg\C
found that individuals high in WMC performed better on a Stroop interference test than those
low in WMC, especially in "interference-rich" blocks (e.g., those involvireygel number of
incongruent trials, thus requiring more frequent instances of inhibition). Andtitgr compared
individuals high vs. low in WMC on their ability to control visual attention in the presence of
salient, but distracting cues (Unsworth, Schrock, & Engle, 2004). The authors found tha
individuals with greater WMC were less vulnerable to reflexive respondingeasatcade task,
more likely to make correct choices on the anti-saccade trials, and mdyedikerrect their
performance errors than were individuals with low WMC (Unsworth et al., 2004hefFfur
studies have found WMC to be related to performance on several flanker tests, intleding t
Attention Network Test (Heitz & Engle, 2007; Redick & Engle, 2006) and a dichstiening
task (Conway, Cowan, & Bunting, 2001).

Individual differences in WMC have also been related to a number of "real-world"
cognitive skills and academic competencies (for a comprehensive reviddarset et al.,

2004). To name a few, WMC has been related to reading and language comprehension
(Daneman & Carpenter, 1980), complex logic learning (Kyllonen & Stephens, 1990), novel

reasoning and problem-solving ability (Engle, Tuholski, Laughlin, & Conway, 1999 butary
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learning (Daneman & Green, 1986), and performance on standardized tests, sucl\@s the S
(Engle, Tuholski et al., 1999). WMC has also repeatedly shown to strongly relatestalgluid
intellectual abilities—supposedly due to a common reliance on controlled @ité@onway,
Kane, & Engle, 2003; Engle, Kane, & Tuholski, 1999; Engle, Tuholski et al., 1999; Heitz,
Unsworth, & Engle, 2005).

As can be seen, a substantial body of research has established the importaMcz ai W
a number of important cognitive abilities. In the past few years howevegrecRseas begun to
explore the influence of WMC on the self-regulation of emotional and behavioral ggeces
(Hofmann et al., 2011; llkowska & Engle, 2010). Earlier work in this area has focudeel on t
effects of certain emotional processes on WMC. For example, Ashcroft an@8@Xk)(studied
the influence of math anxiety on two operation span tasks. They found that individuals with high
test anxiety had significantly more difficulties on a computation span task—Ilmoéherors and
longer response times—than individuals with low math anxiety (Ashcroft K, RB01). The
authors reasoned that anxiety, and the resultant intrusive worries, consumeutéaerésources
of the central executive that were necessary for the complex span tasknipegiton of
limited resources (or cognitive load) has been demonstrated in a variety adtathies
involving stress (Klein & Boals, 2001), high pressure situations (Beilock & €@05), and
stereotype threat (Schmader & Johns, 2003). In all these situations, performanckiog wor
memory tasks diminished as the competing variables increased in potency+lfecsiiess in
the case of Klein and Boals' (2001) study. This work on WMC, as well as on exdantitiens
more generally, does convincingly argue that strong emotional states cantiaganctioning

of the central executive
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The present study is more concerned with the contributions of WMC in the self-
regulation of emotions to stressful events. While the work in this area is lasbsbsd, there
are compelling empirical and theoretical arguments for the centralfrdf®i& in the self-
regulation of emotional and behavioral processes (Hofmann, Friese, & Roefs, 200ankiofm
Friese, & Strack, 2009; Hofmann et al., 2008; Hofmann et al., 2011; Ochsner & Gross, 2007,
Schmeichel et al., 2008). To the degree that WMC is a domain-general capgcityhéesame
executive attentional processes are activated regardless of tbalpadituation), and serves to
shield controlled, intelligent processing from distractions, irrelevantrirdon, or automatic
processes, it may exert a powerful influence over whether someone canh @it emotional
reactivity (Barrett et al., 2004; Compas, Campbell, Robinson, & Rodriguez, 2009; Mischel
Ayduk, 2002, 2004; Wranik, Barrett, & Salovey, 2007).

Wranik, Barrett, & Salovey (2007) referred to individuals high in WMC as "motivate
tacticians" who have "multiple information processing strategiesad@ito them and can select
among them on the basis of goals, motives, and the constraints of the environment"” (p. 401).
Conversely, they considered individuals low in WMC as possible "cognitive migignslimited
abilities to control attention, who will more likely adopt processing stragegith fewer
attention requirements. In situations involving interference or greater tmhdduals with low
WMC may have a reduced flexibility with which they can respond to situapec{s cues
and/or maintain goal-relevant processing. Even if individuals with low WMC haye dper
explicitly stated processing goals (e.g., forgo eating excessivestoemaintain diet), these
highly valued goals may not be sufficient in situations requiring a high degeseaitive

control (e.g., walking down the candy aisle of the grocery store). High WM@duodis, on the
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other hand, may be more able to maintain and implement the same goal motivesae tie fa
challenging situations.

Several recent laboratory-based experiments have provided supportive efadence
individual differences in WMC to influence emotion regulatory processes. Stitehe
Volokhov, and Demaree (2008) conducted a series of investigations on the influence of WMC in
the self-regulation of emotions. In study 3, for example, participants watgredsome film
clip and were asked to watch the film either in a normal manner or to reappeaiseges in
neutral, non-emotional terms. Results revealed that individuals high in WMC wexedi@¢ to
implement the reappraisal strategy and reduce their negative afieeteha individuals low in
WMC. The results of the other three studies corroborated the findings of studpif des
alterations in the experimental paradigm, further supporting the role of WMC irraiodethe
effectiveness of emotion regulation strategies.

In another series of studies, Hofmann and colleagues (2008, 2009) related WMC with the
differential ability to self-regulate both automatic and explicit behal/tendencies in
provocative situations. Using a false-feedback scenario (study 3; Hofmdn2@08), results
indicated that the relations between implicit anger and giving negativé festback were
moderated by WMC. Specifically, individuals low in WMC with high automatmearself
associations rated others more negatively following their own negagigtbdek than individuals
high in both WMC and automatic associations. This study provided evidence that high WMC
enabled individuals to modulate impulses of anger proneness (toward retaliatigprpaide
more reasonable, objective feedback. In support of the contention that WMC influences
emotional and behavioral self-regulation, the authors concluded (p. 973), "WMC magrfunct

like a gatekeeper by inhibiting the influence of automatic precursors and siewul#y foster
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the influence of self-regulatory goal standards, by maintaining thesgesds in an active,
conscious state so that they can be successfully used for goal-directedsielfion.”

For adolescents, there is a sizeable body of evidence that deficitkingumemory
capacity are associated with severe adolescent maladjustment, suchica plygression,
violence, theft, and incarceration status (Barker et al., 2007; Cauffman, Ste&lsaquero,
2005; Séguin, Arseneault, & Tremblay, 2007; Séguin, Boulerice, Harden, Tremblay, & Pihl,
1999; Séquin, Pihl, Harden, Tremblay, & Boulerice, 1995; White et al., 1994). Other work has
found WMC to moderate the relations between drug-related memory associations #amtsubs
use in seriously at-risk adolescents (Grenard et al., 2008; Thush et al., 2008). Vhiltudess
do support the role of working memory in adolescents' social and behavioral adjustiaudént, ne
all of this work has been conducted in clinical, juvenile, or otherwise at-risk groopise
degree that WMC relates to the self-regulation of emotional processes itimeal-adolescents

however, remains uncertain and will be a focus of this study.

The Current Study: Attentional Control & Daily Self-regulation

This survey of the empirical literature largely converges—albight some qualifications
and exceptions—on the view that the ability to control attention (regardless af®oslefines
attentional control) is related to a number of self-regulatory competeasiegll as many
positive outcomes. In fact, the cumulative evidence marshaled from all threendahinquiry
has made the assertion that attention and self-regulation are intine¢atdyl a decidedly
uncourageous endeavor. Despite many significant contributions to the fieldegagps in
current understanding that requires further clarification. For exampldy aéaf the supporting

evidence for the role of attentional control on self-regulation and positive youth ostome
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derived from observational studies conducted in laboratory settings (e.g., Cal8andgk
2007), or from longitudinal studies in which responses are collected months oafyeass
initial assessment (Moffitt et al., 2011; Nigg et al., 1998; Riggs et al., Z003)ate, fewer
studies—and to our knowledge, none with adolescents—have investigated whether individual
differences in factors like attentional control influence short-term, dalilyresgulatory
processes. Many of the accumulated positive outcomes of successful selfivadel.g., mental
health) addressed in long-term studies should theoretically be determiaextbgs of
contextualized, shorter-term self-regulatory actions (e.g., being aldgutatethis negative
emotion, rather negative emotions in general). Given that momentary oreshogelf-
regulatory efforts throughout the course of daily living are likely to carrytanotial long-term
effects, it is important that research be able to document these prdeegsd®erkman, Falk, &
Lieberman, 2011). In the current study, we link more traditional laboratory anegett-
methods with methods capable of capturing shorter-term, within-person patteeifs of s
regulatory efforts. To this end, we focused on the role of individual differencasmi@tal
control to predict the daily self-regulation of stress-induced negative@matnd rumination.
Stress is ubiquitous to human experience; among the few absolutes in lifeadairgyc
that everyone will, from time to time, experience something they do not want totiRreno
time, feeling pressured by academics, arguing with a parent or friendrelikely going to be a
part of adolescents' daily experience. Fuligni et al. (2009) refertedse quotidian events as
relatively low-frequency, high-impact problems, meaning that wialey/ stressors of this sort
may occur infrequently, when they do occur, they often carry a heavy psychbhgaan. For
example, while the daily experience of withessing or being the victim ohpeassment occurs

relatively infrequently, these experiences are associated withisagmiincreases in anxiety,
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depression, and humiliation (Nishina & Juvonen, 2005). Other studies have reported similar
associations between self-reports of daily stress and negative moash(Ealrtkam, 1993;
Larson & Lampman-Petraitis, 1989; Larson, Moneta, Richards, & Wilson, 2002; hefama
Repetti, 2007; Repetti, 1996; Reynolds & Repetti, 2008; Schneiders et al., 2007; Schneiders et
al., 2006). Furthermore, daily stressors are thought to be a larger contributor to
psychopathologies than are major life events, such as a divorce (Almeida, 2066, Re
McGrath, & Ishikawa, 1999). Studies with both children and adolescents have shown clear
associations between daily stress and increased psychopathologicalmgr{ipanez &
Compas, 1990; Compas, Connor-Smith, Saltzman, Thomsen, & Wadsworth, 2001; Compas,
Howell, Phares, Williams, & Giunta, 1989; DuBois, Felner, Brand, Adan, & Evans, 1992; Sim,
2000; Wagner, Compas, & Howell, 1988).

How adolescents negotiate their experience of stressful events can eyquietexttially
to a large degree, the impact that these events have on their psychologicaingelifoeed,
coping effectively with the resulting negative emotions of daily hasslesan as one of the most
important protective factors in adolescents' long-term adjustment (Cobtglags26801; Compas
& Reeslund, 2009). Therefore, understanding the sources of individual variation in the way
adolescents manage the emotional correlates of daily hasslgsrsant not only for
determining adolescent risk and resiliency, but also for the development andienaltia
educational programs aimed at helping youth cope with the vicissitudes ofifgaily |

There are a variety of factors that have been shown to moderate the assobigitiveen
psychological distress and daily stressors, including gender (Al&di@ssler, 1998), ethnicity
(Kiang, Yip, Gonzales-Backen, Witkow, & Fuligni, 2006), and personality charstater

(Bolger & Zuckerman, 1995; Gable, Reis, & Elliot, 2000). For example, individuals edne s
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high on the personality trait neuroticism consistently show stronger emotianavity to daily
stressful events than individuals with low neuroticism scores (Bolger & faghill991; Bolger
& Zuckerman, 1995; Gable et al., 2000). On the contrary, in a study of ethnic Chinese and
Mexican adolescents, Kiang et al. (2006) found that ethnic identity protectedt dlgaiefects
of daily hassles. Specifically, the authors found that adolescents withtergeggard for their
ethnic group exhibited higher levels of daily happiness and less daily anxietyfacehaf daily
stressors than adolescents with low ethnic regard.

Presently however, we are unaware of any published studies in adolescent apulati
examining whether individual variations in attentional contrffience the ability to regulate the
negative emotional and cognitive effects of daily stressors. Becauseateobntrol permits a
degree of control over information processing (Botvinick et al., 2001), in recentityleass
figured more prominently into models of stress coping (e.g., Compas, 2006, 2009; Derryber
Reed, & Pilkenton-Taylor, 2003; N. Eisenberg, Valiente, & Sulik, 2009). Similar to mahy dua
process models of information processing, models of stress coping alestsihgd)responses to
stress are composed of both automatic and controlled processes (Compas, 2006; Cadmpas e
2009). Automatic responses to stress would be involuntarily, or unintentionally, édggethe
perception (real or imagined) of a threat or challenge in the environment. aliesgatic
responses might include physiological and emotional arousal, increasesnatiomor
intrusive thoughts, impulsive behaviors, and/or escape behaviors (Connor-Smith, Compas,
Wadsworth, Thomsen, & Saltzman, 2000; Derryberry et al., 2003). On the other hand, controlled
responses to stress, or "coping,"” involve those deliberate efforts to regubdiensnthoughts,
and behaviors and/or the environment (Connor-Smith et al., 2000; Lazarus & Folkman, 1984).

Because many of these putative coping strategies (e.g., distractfpraisal, suppression) are
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assumed to be effortful processes, they are thought to be dependent upon availdibleshtte
resources (Compas, Connor, Osowiecki, & Welch, 1997; Ochsner & Gross, 2008). Conversely,
automatic processes can be activated and carried out without attentionall lmeinty brought to
bear. However, while automatic stress responses might be activated inviylLettantional
resources might be used to reign in or counteract, to some degree, the naipactamatic
stress responses have on emotional reactivity (Bargh & Morsella, 20083fdrbeas
"motivated tacticians," individuals high with levels of attentional controukhbe better able to
counteract the emotional effects of maladaptive automatic processestaratitivate controlled
coping efforts to down regulate negative emotions resulting from or occurrimglay stress.
Conversely, under increased load of stress, the cognitive resources ryefoesséectively
implementing regulatory strategies may not be available for adolesaéimisw or inefficient
attentional control (Wranik et al., 2007).

Despite theoretical arguments linking attentional control to stress cépmgtudies
have examined these associations. Several studies have provided evidence fobthe role
effortful control in adaptive responding to stress (N. Eisenberg, FabesniNpermzweig, &
Pinuelas, 1994; Lengua & Long, 2002; Lengua & Sandler, 1996; Valiente, Lerhalfig:@, &
Swanson, 2009). For example, Valiente et al. (2009) showed that children with higholekz€l
reported using more controlled stress responses and fewer aut@sptinges compared with
children with low EC. Furthermore, they found that both controlled and automatic resgonses t
stress mediated the associations between EC and fewer adjustment prebégrasting that EC
facilitated flexible responses to managing the effects of stresse\t¢ona limitation of this
study is that "stress" was not directly assessed, so it is uncertalmewB€ and coping

responses predicted lowsressrelated behavior problems (rather than just behavior problems
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in general). A study by Campbell et al. (2009) examined the role of exedfutictions

(including WMC) in coping responses in a sample of survivors of childhood acute lymiphocyt
leukemia (ALL). Working memory capacity positively predicted controllgpirng responses
(secondary coping) and negatively predicted total problem behaviors. As wignteadt al.
(2009), controlled coping responses were shown to partially mediate the negativatiassoci
between WMC and problem behaviors. However, results of this study were alsoiceddisaa
lack of stress assessment, small sample size, and with a focus on childimeydsaavivors, the
results cannot be generalized to a broader population of youth. Research with adirteda
mindfulness with reduced stress reactivity and the use of adaptive copingiatrédeg., Baer et
al., 2004; Brown & Ryan, 2003; Weinstein, Brown, & Ryan, 2009), although work with youth is
quite limited. A notable exception is the aforementioned study in which levelsdfuimess
moderated the associations between stressful life events and symptomxietyfand depression
Australian youth (Marks, Sobanski, & Hine, 2010).

In the current study we take a daily, naturalistic approach—one that i® alalpture
short-term, within-person fluctuations in stress and emotions as they oceat life (Almeida,
2005; Bolger, Davis, & Rafaeli, 2003). In daily diary studies, participants répodaily
stressors they experience over the course of several days, as well lashitheiors and emotions
on these days. Scholars have noted several strengths of daily diary methcrdapsrfor
studying stress processes (Almeida, 2005; Bolger et al., 2003). First, bpa#ispants report
on their lived experiences, daily report studies have an ecological (or, extedidity that is
not always possible with laboratory studies. However, daily stressors—sbelmg
reprimanded by a teacher or an argument with a friend—can act as naturathjngcanalogues

to the laboratory paradigms that induce emotions by presenting the individual with an
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unexpected and challenging situation (e.g., disappointing gift). The emotaictibns that
accompany these stressors (or lack thereof) can also serve as a naxyradmsuccessful
regulation efforts in laboratory studies. Therefore, support for the hypothesesriag from the
current investigation will increase our confidence that attentional cauiahlly benefits youth
in the course of their day-to-day lives outside the lab. Secondly, by havingpaetscreport on
very recent experiences, daily reports obviate many of the repbréisgs and memory
distortions that can constrain traditional questionnaire methods that rely otea igtrgspective
report (Paulhus, 1984). Almeida (2005) remarked that perhaps the most valuable featilye of d
diary methods is the ability to capture within-person processes. Rathemtipiy asking
whether individuals with high vs. low levels of stress exhibit more negative@rmdtiroup-
level processes), a more appropriate question might be to ask whether a partouathual
shows more negative emotions on high stress vs. low stress days. This shift frareembet
person to within-person analysis is more theoretically aligned with the subjeature of stress,
and it also allows for the identification of stable personality factoraigitt influence those
within-person associations. For example, the current investigation artie® how individual
differences in attentional control impact the within-person, short-tegsssémotion/cognition
associations.

We are aware of three studies that have investigated in adults the amsstiativeen
individual differences in cognitive functioning and the day-to-day reguatf stress-related
negative emotions (Compton et al., 2011; Compton et al., 2008; Stawski, Almeida, Lachman,
Tun, & Rosnick, 2010). Two studies by Compton and colleagues (2008; 2011) found that
success in error monitoring—the ability to correct performance followingdhmemission of

errors—effectively moderated the within-person associations betwegrsttagds and negative
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affect. Compton et al. (2011) also reported that error monitoring ability predicegeruse of
daily coping strategies (task-focused coping) in response to stress, suptiestcoping
strategy usage is dependent upon attentional resources. In a sample of oldeB ki et al.
(2010) found that higher levels of fluid cognitive abilities were associatédvateased
exposure to daily stressors, but smaller stress-related increasestivenegad compared with
individuals with lower levels of fluid cognitive abilities. To date, no studies in adei
samples have examined the role of individual differences in attentional conlitcdsito
manage the emotional and cognitive effects of daily stress. Furtlegrexisting daily diary
studies have not fully addressed the psychological mechanisms through whicbretteontrol
might confer its beneficial effects. In response to these current gapserstamdliing, the current
study used a daily diary methodology to clarify and strengthen the body of evidenc
documenting the important role attentional control plays in managing stletesineegative

emotions in adolescents.

Summary of Research Aims, Questions, & Hypotheses

1. Aim 1: Determine relations between individual differences in attentionatat@rtd short-
term emotional and cognitive outcomes associated with daily stress.
a) Question 1aDoes attentional control influence the average level of daily negative
affect an adolescent experiences on a typical day?
= Hypothesis laAttentional control will be associated with lower levels of

average daily negative affect.
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b) Question 1bDoes attentional control influence the average level of daily
rumination an adolescent experiences on a typical day?
= Hypothesis 1bAttentional control will be associated with lower levels of
average rumination.
c) Question 1cDoes attentional control moderate the relations between daily stress
and short-term negative mood?
= Hypothesis 1cAdolescents with higher attentional control will show less
negative mood in response to daily stress compared with adolescents lower in
attentional control.
d) Question 1dDoes attentional control moderate the relations between daily stress
and rumination?
= Hypothesis 1dAdolescents with higher attentional control will show less
rumination in response to daily stress compared with adolescents lower in
attentional control.
2. Aim 2: Assess the relations between attentional control, responses toasitessess-related
emotional outcomes.
a) Question 2aDoes attentional control predict more adaptive responses to stress?
= Hypothesis 2aAdolescents with higher attentional control will report using
more controlled coping responses (e.g., cognitive reappraisal) and fewer
automatic coping responses (e.g., rumination) compared with adolescents
lower in attentional control.
b) Question 2bDo responses to stress mediate the associations between attentional

control and stress-related negative emotions?
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= Hypothesis 2bResponses to stress will mediate the associations between

attentional control and stress-related negative emaotions.
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CHAPTER 2. METHODS

Participants

In September 2011, participants were recruited from two public high schools (one urba
magnet high school and one rural traditional high school) in the northeasterd Staites.
During either a homeroom period or a class assembly, research statbeld$he project to all
9th grade students and what would be requested of students if they padicightestudy.
These recruitment meetings took approximately 10 minutes. Following thtsdgisaription,
each student was provided with a packet containing a letter from the school hrandipiailed
description of the study, a parental consent form, and a demographics form. Stalerasked
to share and discuss the materials with their parent(s), and to returec& cgisent form and a
completed demographics form to their school's main office (within a two-weekite).
Students who return a signed parent consent form (regardless of whethee takyvaed to
participate or not) within two weeks received a UCLA pen and entry into a faffa $20 gift
card (3 raffles per school).

A total of 377 packets were distributed between the two schools, and 166 (44%) were
returned within two weeks. Of the 166 packets returned, 146 students (88%) received parental
consent to participate. Twelve students subsequently dropped out of the study before data
collection began, leaving a final sample of 134 studévits (4.6 yearsSD = .36). Slightly
more than half of the participants were gins=(79, 59%). The sample consisted mainly of
Caucasian youtm(= 112, 84.2%), but also included African-American=(6, 4.5%), Asiann(=
4, 3%), Latino ( = 1, 0.8%), and mixed-race € 10, 7.5%) youth. The majority of participants

came from two-parent(= 98, 73% married) and mostly middle-class households, as indexed by
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parent educational attainment. Eighteen percent of mothers (fathmsentheses; 19%) had a
high school diploma or less, 11% (10%) graduated from technical/trade school, 26%0 (23
completed some college or a junior college degree, and 51% (48%) held a deliege or

higher.

Procedure

During October 2011, students given parent permission were invited to a one-hour
session in their school's computer lab where they provided written assent anetedrapl
computerized WMC task. The WMC task was accessible via a securdensisivas
administered to groups of studenms=(15-25) in the computer labs by trained research
assistants.

After completing the WMC task, participants were given verbal instructaaneell as a
packet of information, for how to access and complete a battery of online quasti®mna
home. The questionnaires were accessible via a secure website and partiogpargiven up to
5 days to complete them. Participants were also given verbal and writterciions for how to
access and complete the online daily diary checklists at home. On the Molhalayng
completion of the questionnaire battery, participants completed a brief checide per day for
14 consecutive days. Participants were instructed to complete the ckemklgssecure website
approximately 30 minutes before bed each night for 14 days. The checklists took ae af/érag
minutes to complete. Checklists completed by noon the following day were incluted as
time," which is common for daily diary studies with youth (e.g., Flook & Fuligd08). Only
those diaries completed on time were included in the following analysesllQOparticipants

showed adequate compliance on the diary checklists, with 81% of all diaries beplgtednon
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time. This rate of compliance with daily instruments compares favorably to preliarys
studies with adolescents (e.g., Chung, Flook, & Fuligni, 2009; Flook & Fuligni, 2008).

Seven patrticipants asked to complete paper-and-pencil versions of thehealtlists.
These students were asked to return their completed daily checklists scHoml's main office
each morning for pick up by the research staff. Furthermore, each pattiegsgiven three
paper diary checklists to use if problems with their internet access arogewbieh internet
access was not otherwise available (e.g., out of town travel). Tleeglestaff sent daily e-mail
and text message reminders to complete the daily checklists in a timaeher (participants
were reimbursed $0.25 per text message sent by the researcherspapgsticithout cell phone
numbers or e-mail accounts were contacted regularly by home phone during tble 2evied to
answer questions about the procedures and/or to monitor the status of their diagtioampl

Based on their level of participation in the study, students were eligibéee¢ive a gift
card worth up to $50 ($15 for completing the background questionnaires and WMC task; $2 for
each online daily checklist completed on time ($28 total possible); and $7 bonus for tamplet
12 or more checklists on time). The Pl worked with the principals of the schooletmihet

which store(s) or service(s) (e.g., movie passes) were appropriate $tudleats' gift cards.

Background questionnaires

Attentional Contral Adolescents rated their attentional control usingghdy
Adolescent Temperament Questionnaire, Revised (EATQ-R; Capaldi & Rothbart, 1992). For
the purposes of the present study, we only report scores from the 7-item Attebtiotral
subscale which taps the abilities to both focus and shift attention to pursue gdalddauets

(EATQ-ALt; e.g., "It is easy for me to really concentrate on homewaklpms," "I am good at

31



keeping track of several different things that are happening around rteai$.were rated on a
5-point scale (1 = almost always true of me to 5 = almost always true of heefotal
attentional control score was calculated by taking the mean of the stgdeats, with higher
scores representing higher attentional conttct (61). The EATQ is one of the most widely
used (and one of the only) self-report measures of attentional control forcatblespulations.
It has been used successfully in previous studies and has shown significant relatastructs
of interest for this study (e.g., coping strategies, externalizing agmhatizing problems)
(Capaldi & Rothbart, 1992; Putnam, Ellis, & Rothbart, 2002; Valiente et al., 2009).

Adolescents also rated their attentional control usind/tivelful Awareness Attention
Scale, Adolescent version (MAAS-A; Brown et al., 2011). The MAAS-A is derived from the
widely used adult-report scale (MAAS; Brown & Ryan, 2003), and seveldhtiah studies
have shown robust psychometric properties for the MAAS-A across a varietgleSeent
samples (Black et al., 2012; Brown et al., 2011; de Bruin et al., 2011). Similar to the M#&AS, t
MAAS-A taps individuals' perceptions of their tendency to be attentive to and afyanesent
moment experiences, as well as their ability to consciously guide behaitcigants rated on
a 6-point scale (1 = almost always to 6 = almost never) the frequency hith they experience
14 different items (e.qg., "I find it difficult to stay focused on what's happenitige present,” "I
do jobs or tasks automatically, without being aware of what I'm doing," hl thu®ugh activities
without being really attentive to them."). Scores on the MAAS-A were ekrliby taking the
mean of all item responses, with higher scores indicating higher levels of misdfuline scale
showed adequate internal reliability in the current sample.87).

Responses to Stred assess coping responses to social stress, adolescents completed

various subscales of tiiesponse to Stress Questionnaire (RSQ; Connor-Smith et al., 2000).
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The RSQ is derived from a multifaceted model of coping (Compas et al., 2001) tingiuisses
between voluntary and involuntary responses to stress. Voluntary coping respengésia
conscious awareness and are oriented toward regulating one's cognitivegriaéhemotional,
or physiological responses to a stressor or to the stressor itself. Invphasaonses to stress,
on the other hand, include automatic reactions to stressors that are not ngceisisiril
conscious awareness nor do they require voluntary control.

The RSQ measures adolescents' tendencies to engage in both voluntary and involuntary
responses to stress. There are three aspects of voluntary responsasaf¥)qamtrol coping
(problem solving, emotion regulation, and emotion expression), (2) secondary contrgl copin
(cognitive restructuring, positive thinking, acceptance, and distraction)3adgéngagement
coping (denial, avoidance, and wishful thinking). The involuntary coping responses deeldivi
into two aspects, but only the involuntary engagement subscale (ruminationyénthasights,
emotional arousal, physiological arousal, and involuntary action) was edgseskis study.

In previous studies, both primary and secondary coping responses were assodiated wit
lower emotional and behavioral problems in adolescents, and appear to be gedapslg a
means for coping with stress (Connor-Smith et al., 2000; McLaughlin & Hatzenh2908;

Silk, Steinberg, & Sheffield Morris, 2003). Conversely, disengagement coping, which i
characterized by attempts to orient oneself away from a stressor orrongtnal responses,

was found to be positively related to higher levels of emotional and behavioral problems
(Connor-Smith et al., 2000; McLaughlin & Hatzenbuehler, 2009; Silk et al., 2003), and is
generally considered a maladaptive method of coping. Involuntary engadeaseaaiso been

found to correlate positively with reports of higher emotional and behavioral problems (Connor

Smith et al., 2000; McLaughlin & Hatzenbuehler, 2009; Silk et al., 2003).
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The full scale consists of 57 items, but with the exclusion of the involuntary
disengagement scale, the current study included 45 items. Items wer@nratdepoint scale
that indicates the degree to which or the frequency with which each respdnadghacted to
cope with stressful experiences (1 = not at all to 4 = a lot). The RSQ's tacthure has been
confirmed in several adolescent samples (Connor-Smith et al., 2000; Valient@09), and
the scales demonstrated adequate internal consistency in the curnget (gpeumary
engagement = .80; secondary engagement .80; disengagement= .69; involuntary
engagement = .92).

Adolescents also reported on their general tendency to appraise situastressial
using thePer ceived Stress Scale (PSS; S. Cohen, Kamarck, & Mermelstein, 1983). The PSS is
one of the most widely used psychological measure of general stressappaaid has been
related to a variety of health outcomes (Cobb & Steptoe, 1996; S. Cohen & Williamson, 1988;
Epel et al., 2004). Participants responded to 10 items on a 5-point scale (1 = never to 5 = very
often) about how frequently they experienced situations as stressful, utgdskegiand
uncontrollable (e.g., "In the last month, how often have you felt nervous and 's&tgs$edhe
last month, how often have you felt difficulties were piling up so high that you could not
overcome them?"). The scale demonstrated adequate internal consistencyiretitesample

(o = .88).

Working Memory Capacity

The automated Operation Span task (OSPAN; Unsworth, Heitz, Schrock, & E0Qfg
was used to assess working memory capacity (WMC). The OSPAN isl@opsstrically sound

and widely used measure of WMC that combines a serial recall task(pddttetters) with a
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decision task (solving math problems). The task consists of 15 blocks, with each block
containing between 3 and 7 trials. During each trial the subject silenthssomath problem
(e.q., (3 X 6) -2 ="7), then navigates to the next screen to verify the answer,raod the final
screen is presented with a letter to be memorized. At the end of each task bkdieheis
asked to recall the letters in serial order. Performance is determirtied togal number of letters

recalled in the appropriate order across all blocks, with higher scomtireflof higher WMC.

Daily checklist measures

Daily Mood Negative mood was measured using the tension/anxiety and
depression/dejection items from tReofile of Mood States (POMS; Lorr & McNair, 1971and
Profile of Mood States, Adolescent version (POMS-A; Terry, Lane, Lane, & Keohane, 1999).
Items on each subscale were as follows: tension/anxiety (anxious, nervousdwernse) and
depression/dejection (hopeless, sad, discouraged). Positive mood wasdagsiegsitems from
a happiness scale (happy, joyful, excited) used in previous research éialn 2006; Telzer &
Fuligni, 2009). On all three scales, participants indicated on a 5-point scafe{htall to 5 =
extremely) the extent to which they experienced each feeling duripgeteus day. Subscale
items were averaged to create separate indices of anxiety, depressl positive mood, with
higher scores reflecting higher distress. The anxiety and depressies svere averaged to
create a negative mood index. To compute internal consistency, item scores wagedve
across days and reliability was determined using these average iters (negative mood: =

.94; positive mooda = .88).

! Four participants scored 3 or more standard dewisbelow the mean accuracy for math performan@es(math
accuracy or lower). Removing these participantsiftbe multilevel level analyses did not changesttadistical
significance for the OSPAN on outcome variablesr€fore, every subject who provided OSPAN datadkided
in the multilevel analyses.
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Daily stressorsBorrowing closely from many previous diary studies (Almeida &
Kessler, 1998; Bolger, DelLongis, Kessler, & Schilling, 1989; Chung, Flook, & Fuligni, 2011,
Stawski et al., 2010), participants reported whether they experienced any ofawenfpll 4
stressors ("yes" or "no") during the day: (1) argument with mother, @eant with father, (3)
argument with another family member, (4) punished by parents, (5) parents hgdraardr
with each other, (6) had a lot of work at home, (7) had a lot of demands made by yoyr(&mil
had an argument or were punished by an adult at school, (9) had a lot of work at school, (10) had
a lot of demands made by your teachers, (11) had a deadline for school to think about, (12) had a
lot of demands made by your friends, (13) argued with a close friend, (143 avdbea
boyfriend or girlfriend. These events relate to daily conflict stresslaadestress, and demand
stress, and have consistently shown to predict negative mood in previous diary sigdies (e
Bolger et al., 1989; Chung et al., 2009; Kiang et al., 2006). The total number of events endorsed
("yes" events) were summed to create an index of daily stress, with highes sepresenting
more daily stressu(= .82).

Daily rumination/mindlessnesfdolescents rated their daily experience of rumination
(or, mind wandering) using thdindful Attention Awareness Scale, state version (MAAS-
state; Brown & Ryan, 2003). The MAAS-state is based on the trait version of tA&SMahd
has shown excellent psychometric properties (Brown & Ryan, 2003). Participaadtfiosv
much they experienced five items tapping daily inattentiveness or rumirfaigpon”l was
preoccupied with the future or the past,” "I was finding it difficult to stayged on what was
happening™) on a 7-point scale (1 = not at all to 7 = very much). Scores were compuatieddpy t

the mean of the 5 item responses, with higher scores indi¢agjhgr rumination (or, mind
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wandering). To compute internal consistency, item scores were avecagss @ays and

reliability was determined using these average item means44).
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CHAPTER 3: RESULTS

Descriptive Statistics

Independent samples t-tests were conducted to examine the effectsesfagahdchool
affiliation on major study variables (-1 = girl, 1 = boy; -1 = traditiohio®|, 1 = magnet
school). Girls reported more primary engagement coping resparsé26,p < .01),
involuntary engagement coping strategtes {.98,p = .05), higher average number of daily
stressorst(= 2.00,p = .05), higher average negative mobd 2.37,p < .05), and higher average
rumination ¢ = 2.33,p < .05) compared with boys. Participants from the urban magnet school
performed better on the OSPAN task (-2.49,p < .05) and reported more primary engagement
coping € = -2.56,p < .05) compared with participants from the rural high school. Because of this
pattern of findings, both gender and school affiliation were included as contrdilearia the
multilevel analyses reported below.

Table 1 presents zero-order correlations (and descriptive statistios@jor study
variables. In general, the EATQ-Att and MAAS-A were mostly relabdabth individual
difference and daily variables in expected directions. However, ndig&ATQ-Att or the
MAAS-A were related to primary or secondary stress responses. Part@mathe OSPAN
was uncorrelated with every major study variable. Finally, respdossress displayed
associations in the expected directions with one exception. Primary ergjggesponses were
positively related to involuntary stress responses.@1,p < .05) and average levels of daily
stressi(=.23,p<.01).

Because the two self-report measures of attentional control were gpsionelated i( =

.51,p < .01), a composite score was created to increase robustness of the measurelaoed to re
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the number of analyses conducted. The composite score was calculated as thelmean of t
standardized scores for the EATQ-Att and MAAS-A scales. As with both indepesuddes,
higher scores on the composite measure reflected higher attentional (dntrd0,SD = .87).
The EATQ-Att and MAAS-A were highly correlated with the composite measuattentional
control { =.87,p<.01;r =.87,p < .01, respectively). The composite measure of attentional

control was used in all subsequent analyses.

Aim 1: Moderating Effects of Attentional Control on Daily Stress and Negative Mood

The basic approach to the following analyses was to examine the influandevofual
differences in attentional control on within-person changes in daily meoudrshg from
stressful events. Based on the nested structure of the data, in which daikynegperhested
within individuals, we conducted a series of multilevel modeling analyses usiragdiical
linear modeling software (HLM) to test our hypotheses (Raudenbush, Bryk, Chemugldd,
& du Toit, 2011). Specifically, we used intercepts- and slopes-as-outcomes madbdesnadom
coefficients (Raudenbush & Bryk, 2002). An important feature of multilevel modelthgtist
provides simultaneous estimates of both daily- and individual-level equations fatidiaéng
analyses, daily-level (Level-1) equations provided estimates of thi®nsl®detween daily stress
and negative mood (and rumination), while individual-level (Level-2) equgbiavsded
estimates of how individual differences in attentional control interactédtietdaily-level
associations. The daily- and individual-level equations for assessing siatss-negative mood

are shown here:

Level-1 (daily level):
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Negative Moogl = By; + Byj (day of study) 4By; (positive mood) +

Bs; (daily stressors) +je (1)

Level-2 (individual level):

Boj = Y00 + Yoz (attentional control/OSPAN) 1. (gender) +yoz(school) + (1a)
Bij = y10 + Wy (1b)
Boj =720 + Wy (1c)

Bsj = y30 + y31 (attentional control/OSPAN) 32 (gender) +ys3(school) + y; (1d)

In the daily level model (Level-1), Negative Mgaefers to negative mood for student "i"
on day "j." The intercepBy;, refers to baseline negative mo8adl.represents the within-person
change in negative mood over time. Here, time refers to the day of the study, asdsed&o
control for the effects of repeated exposure to the daily report instrumenp(tm/an
interpretation of the models, we centered the day of study around the first géiled, 3,...,

13 refer to subsequent time poinBy; represents the within-person slope between daily positive
mood and negative moadinally, Bsj represents the within-person slope between daily stress
and negative mood (centered around, "0," indicating no daily stress); enal endom-effects

term (error) for each person. As is common for multi-level models, Levelitiveanood was

centered around the individual's mean (Raudenbush & Bryk, 2002).

2 While positive and negative affect are thoughtéssomewhat independent constructs (e.g., WatsGtagk,
1994), recent studies suggest that the experidrpestive affect is related to symptoms of moosbdders (e.g.,
Fredrickson, Cohn, Coffey, Pek, & Finkel, 2008)d anay also play a role in the maintenance of psyahi
conditions (e.g., Heller et al., 2009). Indeedthia current sample average within-person correlatizetween daily
positive and negative mood were significant (-.16,p < .01), which mirrors findings from other diarydtes (e.g.,
L. H. Cohen et al., 2008; Gable et al., 2000)idhtl of these findings, we included daily positiveod in the
multilevel model equation predicting negative meo@nsure that associations between daily strasaegative
mood (and cross-level interactions) were independepositive affect.
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Each daily level parameter was simultaneously estimated as efuotthe overall
sample grand mean and a random coefficient term (u). In equations (1a) ate (@dhin-
person parameter was also modeled as a function of individual differencentroatl control.
Therefore, equation (1a) examined whether attentional control moderatatethept By, and
equation (1d) examined whether attentional control moderated the within-gperbetween
daily stressors and negative mo&d;). To control for possible confounding effects, gender and
school affiliation were also included as Level-2 predictors of the interceptrasd stope. In all
Level-2 models, the attentional control composite scalezvgtéandardized, OSPAN scores were
grand mean centered, and demographic variables were effects codegprl-1 = boy; -1 =
traditional school, 1 = magnet school).

The full maximum likelihood procedures in HLM are robust to missing data at-Leve
only, and as a consequence five participants were excluded from the followlygeardue to
missing data at Level-2, leaving a final sample of 129 for analyses. A e@iypinconditional
Level-1 model (outcome as a function of the intercept only), was first runeordeé whether
sufficient variation in the negative mood and rumination outcome variablesweatfarther
tests for cross-level interactions. The interclass correlation) (iizated that 58% of the
variance in negative affect and 71% of the variance in rumination was atbidtn between-
subjects differences. This also suggests that a substantial portion of thervarighe model
was due to within-person differences, which makes the use of multilevel modppnapriate.

Next, using a model with only the Level-1 predictors, daily sthegswas associated
with increases in daily negative mod#l£ .07,t(127) = 6.30p < .01). Daily positive moodyfo)
was strongly inversely related to daily negative mdde ¢€.18,t(127) = -7.14p < .01).

Furthermore, timey{o) also predicted daily negative modgl= -.02,t(127) = -5.04p < .01),
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and the direction of the association suggested that participants reportetel@ieof negative
affect as they progressed through the study.

Table 2 presents results of the analyses for the attentional control cawaoiible. As
hypothesized, attentional contrgh4) predicted baseline levels of daily negative mddé (.20,
t(124) = -3.53p < .01). Importantly, between-person attentional contg) &lso significantly
moderated the within-person associations between daily stress andenegaid B = -.03,
t(124) = -2.62p < .05). Figure 1 shows that individuals with low attentional control had a
steeper stress-negative mood slope than individuals with high attentional codicalting
greater emotional distress to daily stress. The flatter strgsdivemood slope in participants
with high attentional control indicates they were better able to reghkitenegative mood in
response to comparable amounts of daily stress. Results also indicatedist{&tg-.02,t(124)
=-2.19,p < .05) were more emotionally reactive to daily stress than boys.

Parallel analyses to those above were then conducted for OSPAN perforivenies
presents results of the analyses for OSPAN scores. As can be seAilN @Sfdrmanceyp)
was unrelated to baseline daily negative mddé ¢.01,t(124) = -.03p = .97). Furthermore,
OSPAN performancey{;) did not significantly moderate the within-person stress-negatieetaff
slope B <-.01,t(124) = -1.17p = .25), although the effect was in the expected (negative)

direction.

Aim 2: Moderating Effects of Attentional Control on Daily Stress and Rumination

Another series of multilevel analyses were conducted with daily rurmmas the

dependent variable:
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Level-1 (daily level):

Ruminatior) = By, + Byj (day of study) 4B; (negative mood) +

Bs; (daily stressors) +e (2)

Level-2 (individual level):

Boj = voo + yo1 (attentional control/OSPAN) 2 (gender) +yo3(school) + y; (2a)
Bij = v10 + Wy (2b)
Baj = v20 + W (2c)

Bsj = y30 + y31 (attentional control/OSPAN) 32 (gender) +ys3(school) + y; (2d)

Daily stress+,o) predicted higher levels of daily ruminatidd € .08,t(127) = 4.41p <
.01). Time {10) also predicted daily ruminatioB & -.02,t(127) = -2.51p < .05), and the
direction of the association suggested that participants reported lowlerdédaily rumination
as they progressed through the study. Furthermore, daily negative ypg)adb§ strongly
related to daily ruminatiorB(= .32,t(127) = 5.79p < .01).

Table 4 presents results of the analyses for the attentional control compoalievas
hypothesized, attentional contrgb4) predicted baseline levels of daily ruminati@~ -.63,
t(124) = -5.64p < .01). Importantly, between-person attentional conttg) &lso (marginally)
moderated the within-person associations between daily stress and rom@ati-.03,t(124) =
-1.75,p = .08). Figure 2 shows that individuals with low attentional control have slightlyestee
stress-rumination slopes than individuals with high attentional control, indicagateg
increases in stress-related rumination. Gender marginally predicethbasmination B = -

19,t(124) = -1.92p = .06), with girls reporting more baseline rumination than boys. Gender
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was unrelated to the stress-rumination slope, and school affiliation was unrelaéseline and
stress-induced rumination.

Parallel analyses were conducted for OSPAN performance. Table 5 preseittsaf the
analyses for OSPAN scores. As can be seen, OSPAN performanaeas unrelated to baseline
levels of daily ruminationg < -.01,t(124) = -.61p = .54). However, OSPAN performanagej
did significantly moderate the within-person stress-rumination sBpe-(01,t(124) = -2.25p
<.05). Figure 3 shows that individuals with low OSPAN scores had a steepstratrenation

slope than individuals with high OSPAN scores.

Aim 3: Mediating Effects of Coping Strategies and Perceived Stress on Staded-MNggative
Mood

Finally, we assessed whether responses to stress mediated the relatiean be
attentional control and stress-related negative mood through a series of limkechical
multiple regressions (because OSPAN performance was unrelated torstvesst negative
mood, it is not considered further). Because we were interested in computing whsploaises
to stress mediated the associations between attentional control andetatessnegative mood,
rather than average negative mood, it was not appropriate to simply use aegjaiee mood
scores across the 14 daily reports as the outcome variable. Instead, wkaweithen-person
index ofstress reactivitypased on the linear association between daily stress and negative mood
(e.g., L. H. Cohen, Gunthert, Butler, O'Neill, & Tolpin, 2005). Using Equation (1) of the
previously described multilevel model, the empirical Bayes slope estaateen daily
stressful events and negative moBg))(served as our index of within-person stress reactivity.

These empirical Bayes slopes were then averaged across each pastitépdays of diary
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checklists to create a between-subjects variable of stress rgactibé used in the mediation
analysesNl = .07,SD=.04). A large slope indicated greater negative mood in response to daily
stressful events, whereas a small slope indicated that negative moodsnadtelged by daily
stressful events.

Different models were then specified to examine whether stress resgpnseary,
secondary, disengagement, involuntary, and perceived stress) mediated tladi@ssdatween
attentional control and stress reactivity. Mediation was tested usinghBred Hayes' (2004,
2008) bootstrapping procedure with bias-corrected and accelerated confidenads. This
method, which is recommended for assessing mediation (MacKinnon, Fairchitdz 8&2B07),
repeatedly samples the data set (e.g., 5,000 times) and estimates theeffdee@p) for each
resampled data set (Preacher & Hayes, 2008). An empirical estimatedddtthmition of all the
indirect effects is constructed from these repeated analyses, wiigniused to create a
confidence interval (e.g., 95%) for the indirect effect. A confidence iftdraadoes not include
a value of zero indicates that the indirect (or, mediated) effect is sagmifi

Two conditions must be met before testing the indirect effect: Hvelp paths must
each be statistically significant (Preacher & Hayes, 2008).Patficates the effect of the
independent variable (attentional control) on the mediator, or intervening vastbks (
response). Pathirepresents the effect of the mediator on the dependent variable (stress
reactivity) when controlling for the independent variable. Thus, the firstqurisite is that
attentional control predicts the mediator (stress response). Initial fapastalyses suggested
that attentional control did not predict either primary (.25,p = .21) or secondary responses to
stresst(= .44,p = .66), so these models were not tested further. The second prerequisite is that

the mediator predicts stress reactivity when controlling for attentcamafol. Disengagemertt (
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=.89,p = .38) stress responses did not predict stress reactivity, so this respsnsat w
considered further. Only involuntary stress responses and perceivedrsteéls two conditions
necessary for testing indirect effects.

Unstandardized regression coefficients corresponding to their respeetiiation
pathways (see Figure 4) are summarized in Table 6. The bootstrapped confitlanedsi
indicated that involuntary stress responses were a significant meditterassociations
between attentional control and stress reactivity. A significant Sob882) test also indicated
that the total effect of attentional control on stress reactivity was isigmilfy reduced with the
inclusion of involuntary stress responses. However, despite the significartioedathe total
effect, attentional control remained a significant predictor of strassivity when involuntary
stress responses were included in the model, suggesting only a partial mededtion ef

Results also indicated that perceived stress was a significant oneditite associations
between attentional control and stress reactivity (the confidence intiavabt include zero). A
significant Sobel's (1982) test further indicated that the total effettenitianal control on stress
reactivity was significant reduced with the inclusion of perceived stress, e effects of
attentional control on stress reactivity were rendered non-significantheitih¢lusion of

perceived stress, again suggestive of a mediation effect.
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CHAPTER 5: DISCUSSION

A growing body of research now documents the associations between attentiaiohl cont
and important self-regulatory competencies, findings that were largetiyraed in the current
study. However, the majority of existing research has largely bedad to observational
studies conducted in laboratory settings. Because many of the long-term esitwoself-
regulatory success (e.g., mental health) are likely determined inpargky a series of
momentary or short-term self-regulatory behaviors, it is imperatived¢haarch methods capture
these short-term behaviors. Using a combination of self-report and objesstessments of
individual differences and daily diary methodologies, the current study took a nmanaidy
naturalistic approach to the study of attentional control, and to our knowledgefiistteidy
with adolescent youth that explored how individual differences in attentional caatad to
within-person variability in daily self-regulation success.

Results indicated that adolescents with higher levels of attentionabloaported lower
average levels of daily negative affect compared with adolescentoowith llevels of attentional
control. This finding corroborates previous observational studies documenting thgenega
associations between aspects of attentional control and emotional probtpnBrievn & Ryan,
2003; Carriere et al., 2008; N. Eisenberg et al., 2001; Muris, Mayer et al., 2008)s Résult
indicated that higher levels of attentional control predicted lower averagis of daily
rumination. To our knowledge this finding is the first of its kind, although it does generally
support the results of previous single-time studies examining the agstwlag¢tween attentional
control and trait rumination, particularly in the mindfulness literature, (Brgwn & Ryan,

2003; Marks et al., 2010).

47



More importantly, the current findings also suggested that individuatefiites in
attentional control were related to short-term, within-person selfataylsuccess. Individual
differences in attentional control were shown to significantly modeviditén-person stress-
related increases in negative emotions and rumination. Specificallyleveiltinodel analyses
revealed that adolescents with lower levels of attentional control showed steepases in
both negative affect and rumination with concomitant increases in dailg.seshe other
hand, adolescents with higher levels of attentional control seemed more adepliaangeg
stress-induced negative emotions and rumination. Together these findingsigim
previously cited introspective reports (e.g., Chodron, 2005), and a mounting empirisdbbasi
the central role of attention in self-regulation success.

The ability to endogenously control attention, rather than attention beirrglezhby
the constantly fluctuating circumstances of the environment, thus appearsdab@ia
instrument for directing the course of everyday life (CsikszentmihalyD)18®the context of
the current investigation, attentional control facilitated greateraggnlof day-to-day stress-
induced negative emotions and rumination. Novel and unpredictable challenges and stegssor
arise every day, and when they do occur they often carry emotional andveogniitsequences,
such as increases in negative mood (e.g., Chung et al., 2009; Nishina & Juvonen, 2005; Reynolds
& Repetti, 2008). Absent the ability to bring attentional resources to bear on msjtuat
emotions and cognitive processing are more prone to being dictated by aufmmegssing
(Barrett et al., 2004; Hofmann, Friese, & Strack, 2009; Wranik et al., 2007), which is by
definition reactive, and not always context-appropriate. Of course, aedefgmactivity to stress
is probably expected, and perhaps even adaptive, although persistent dayrtmiiayad and

cognitive reactivity can have important health implications. Over tiateeXample, excessive
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emotional and cognitive reactivity to stress can increase the risk of vpapcisopathology
(Nolen-Hoeksema, 1991). However, longitudinal studies also suggest that atterrdral c
helps protect against long-term mental health risks associated with emogectality (N.
Eisenberg et al., 1997; N. Eisenberg, Valiente, Spinrad et al., 2009; Valiente et al.,2008f Z
al., 2007). It is possible that these long-term protective effects are elymadlized—at least in
part—by the consistent application of attentional control to meet (and successsadf life's
day-to-day self-regulatory demands. Additional research that links ghortself-regulatory
success with long-term health outcomes is still needed, although thet cowve=stigation,
coupled with previous diary studies (e.g., Compton et al., 2008; Weinstein et al., 2009), suggests
that attentional control can help protect emotional and cognitive health fronmnithe of
everyday misfortunes.

While the findings from self-reported attentional control were consigtiémihypotheses,
the results for OSPAN performance were more mixed. Results revealedrtbahpace on the
OSPAN—often considered a robust measure of attentional control (e.g., Engle, 2002tKa
al., 2001)—did not relate to average levels of daily negative mood. Furthermore, ncevide
was marshaled in favor of OSPAN performance predicting within-persorateguof stress-
induced negative mood (although the association was in the expected directionjréhe c
findings were inconsistent with the results of several previous studiesngxgtie role of
WMC in emotion regulation. For example, a series of studies by Schmeiche(2008)
showed that individuals with higher WMC were more adept at suppressing emotional
expressions and reappraising emotional stimuli in neutral terms. Furtieeitneas shown that
reappraisal ability was effective in reducing negative emotions (e.g., gisgusidividuals with

higher WMC. McRae, Jacobs, Ray, John, and Gross (2012) also showed that reajyiigisal a
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was related to performance on an OSPAN task similar to the one used in thestudenthe
discrepant results from the current study might be due in part to the fact tleadtindies
examined the associations between WMC and success in implementing payipzganft
emotion regulation strategies (e.g., suppression, reappraisal), whereasehestudy focused

on spontaneous, daily emotion regulation. While Schmeichel and Demaree (2010) did repor
associations between WMC and spontaneous emotion regulation, they focused on arparticula
experience involving negative feedback, whereas the current investigatioadasua more
broad range of naturalistic, daily stresses. In a study bearing thstalesemblance to the
current methodology, Stawski et al. (2010) showed that fluid cognitive abilituding WMC)
predicted lower emotional reactivity to daily stress in a sample of olddsaHolwever, they
utilized a battery of neurocognitive tests, and while this might have incréessabtistness of
their measure, it not possible to determine what effect WMC had specibcadlgily stress
reactivity. Unfortunately, time constraints inherent to school-basecestdal not allow for the
implementation of a battery of neurocognitive tests, but future resdavaldsconsider utilizing
more than one test of WMC (Conway et al., 2005). Finally, it is important to acknowilextge
research linking aspects of cognitive control (e.g., WMC) to emotion tegukuccess is still in
a nascent stage—particularly among youth—and there is still inconsistensy atudies that is
yet in need of further resolution.

Despite the discrepant findings for negative mood, results did support the higptitaes
OSPAN performance would buffer against stress-induced rumination. Spbgifltva analyses
indicated that individuals with higher levels of WMC showed reduced stresserelamination
compared with individuals lower in WMC (when controlling for school affiliation).regengly

however, OSPAN performance was unrelated to average levels of daily nomifdiis pattern
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of findings complements the results from several related studa@sigixg the associations
between OSPAN performance and the regulation of ruminative thoughts (BreBeat&n,
2002; Brewin & Smart, 2005; Kane et al., 2007). For example, Brewin and Smart (2005) showed
individuals with higher OSPAN performance were more successful in supgyassusive
thoughts when explicitly asked to do so during a brief verbal reporting paraldmwvever,
OSPAN performance was unrelated to suppression during a comparisorssexpreondition,
and OSPAN performance was also unrelated to general tendencies to rumdzaltelife (or
negative mood). Similarly, Kane and colleagues (2007) showed that OSPANzaTter
moderated the associations between momentary attention lapses irfelaibyllthe task
demands. During challenging tasks, which required concentration and méntairedividuals
with lower WMC were less able to maintain attention on the task compaittechdividuals with
higher WMC. Again though, there was no association between WMC and averdgefeasly
mind wandering. The results of the current study support these previous findingsast atte
important ways. First, we found no association between OSPAN performance aagkdeeels
of daily rumination, suggesting that in the absence of a situational challenge (stress)s
individual differences in WMC are less consequential for current cognitimetianal
functioning. Secondly, and consistent with both attentional control theories of \ENMfI2(&
Kane, 2004; Kane et al., 2001) and dual-process models (Barrett et al., 2004) winécthatrg
the effects of individual differences in WMC should be more pronounced in situations tha
require the maintenance of goal-directed processing in the face oftdisisamr challenges, we
showed that WMC predicted reduced rumination (or, mind wandering) when doing so would

require considerable mental effort—in this case, reducing stress-indumathtion.
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Taken as a whole, results of the current investigation do suggest that attetndrod! c
facilitates successful regulation of daily stress in adolescent youphtedesme variations in
outcomes based on the type of attentional assessment. Of course, the initial stefingfamow
association between attentional control and daily self-regulationiicarout so is identifying
the process(es) through which attentional control might confer these positigts. To date,
this question remains to be fully explored. Drawing upon insights from dual process miodel
stress (Compas, 2006; Compas et al., 2009; Compas et al., 2001; Connor-Smith et al., 2000), the
second major goal of this study was to examine whether the stress-buffezatg ef attentional
control were attributable to variations in responding to stress. Dual proodsssmof self-
regulation suggest that attentional control—the ability to focus and shiftatt@stneeded and
to remain presently aware of current subjective experience—might aiggel&tory behaviors
through two possible mechanisms. First, attentional control might be helpful in rembinig the
downstream emotional effects of automatic processes, such as ruminatitvasive thoughts.
Second, attentional control might be used to help instantiate controlled coping regponse
down-regulate stress-induced negative mood.

In general, attentional control was significantly related to variolesssty stress
responses. As predicted, attentional control was negatively related to diseagagad
involuntary stress responses, as well as perceived stress. Contrgrgdtagans, attentional
control was not related to either primary or secondary stress respGnsasthe positive
associations between primary responses and involuntary responses asgdadealy stress, it
seems as though primary response strategies were not particukeectiwefmethods of coping

with stress in the current sample (for other examples see, Compas et al., 2001).
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Results of bootstrapping procedures (Preacher & Hayes, 2008) indicatdubthat t
associations between attentional control and stress reactivity (defirrellztween-person
stress-negative mood slope) were mediated by both automatic and contrgitetbessto stress.
Specifically, the results showed that attentional control reduced st@stivity through a
reduced tendency to respond to stress with rumination, intrusive thoughts, impulsive sghavior
etc. It is widely acknowledged that the habitual tendency to ruminate in redpostsess can
exacerbate and prolong negative emotional responses (Nolen-Hoeksema, 16041; Nol
Hoeksema, Wisco, & Lyubomirsky, 2008), and that it signifies a strong vulneydbitite onset
of emotional disorders (Mor & Winquist, 2002). Several models of stress coping stiggest
these responses can be an automatic and involuntary aspect of the unfoldsny ctess
(Compas et al., 2009; Compas et al., 2001), such that they are activated without the need for
attentional resources. Once activated however, intrusive and repetitive thoaghtsurp
attentional resources that might otherwise be brought online to help reduce ittnagixgm
thoughts (Klein & Boals, 2001). Attentional control might be thought of as the conceptual
opposite of rumination to the degree that it involves controlling the contents of consciousness
and maintaining goal-directed processing in the face of intrusions. Indgexlyiag body of
research suggests that attentional control is negatively related to tiomigad intrusive
thoughts (e.g., Brown & Ryan, 2003). The current findings provided further evidendeethat t
ability to maintain control over attention, particularly when stressed, apfmeprotect against
automatic ruminative tendencies, which in turn reduce emotional reactikit/(partial)
mediation effect also supports our multilevel analyses which indicated #watiaitl control
predicted lower average levels of daily rumination and an attenuated str@agtron

association. The present results also build on the findings of Valiente €@0% study by
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showing that involuntary responses to stress mediated the associations betmtienaltt
control andstressrelated emotional reactivity, rather than general emotional proldemere
assessed in that study.

Secondly, results also suggested that attentional control reduced stteggydarough
a reduced tendency to appraise situations as stressful, overwhelming, ancbilabtentA
central tenet of cognitive appraisal theories is that the evaluatidngduals make about a
situation determines, at least in part, their emotional responses to thesifuagarus &
Folkman, 1984). Cognitive appraisal theories have offered a compelling fraknenexplain
the between-person variability in emotional reactivity to a simitassful event. For example,
evaluating a situation as overwhelming and uncontrollable, as opposed to chalkeriging
manageable, is likely to produce a different suite of emotional, cogmiméyational, and
behavioral responses. Predating the major theoretical advances of apipeaiseby decades,
James (1890) was then correct in surmising that one of the greatest waggpnsisthe effects
of stress is the ability to choose one evaluation rather than another.

Attentional control might play a role in stress appraisals in multipfswFirst, the
ability to control the contents of consciousness might allow for more accppatasals of the
situation. As mentioned earlier, attentional control permits a higher resokampling of the
environmental data, which in turn might facilitate making more empiricaktirimformed
assessments of the situation. The open receptivity of mindful attentionafopkx allows a
fuller spectrum of data to be consciously processed, putting the individual in sstiattgon to
make a less threatening and more benign assessment of the situation (Babyw2067;
Weinstein et al., 2009). Conversely, a non-mindful mode of processing will be driven more by

automatic processes, which by definition are more reactive and lower i@sollitus, an
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inability to control attention will likely result in a moment-to-momenp&xence that is
governed by automatic, self-focused information processing, which tends to makkvalual
more reactive to emotionally-salient stimuli (Way et al., 2010; Willia2040). In fact, the
findings of the current investigation corroborate previous research in wigisfiduals with
higher levels of mindfulness tended to appraise situations arising during tse obdaily life
as less threatening (Weinstein et al., 2009).

Second, attentional control might be related to the ability to reapprsis@ton. A
compelling body of research now suggests that reappraising a potentesbfudtsituation, by
reconstruing its meaning and/or personal significance, can have a profeostcdafemotional
responses. These findings have been confirmed across a wide range of degiatagies,
populations, and outcomes (Ochsner & Gross, 2008). Attentional control is thought togi&ay a r
in both the frequency of reappraisal use, as well as reappraisal, @iéy that these strategies
are controlled, deliberate processes. However, results of the currentgatiestdo not entirely
support this contention. Contrary to hypotheses, attentional control was unrelatszhtiasg
stress responses, which included coping strategies such as cognitivetuasty. This might be
largely attributed to the parallel findings that secondary coping resparsesinrelated to any
of the daily outcome variables. As mentioned above, these findings suggest thatumethie c
sample, secondary coping responses were not particularly effective iningasiagss. Another
reason for the non-significant associations might be due to the fact that nattefilon (which
was part of the attentional control composite scale) is sometimes codgméea form of
"non-appraisal,” rather than reappraisal (Grant, Courtemanche, & Rgi@@L1; Holzel et al.,
2011). Mindful attention involves a receptive monitoring of experiences whdrtegoas and

cognitive elaborations about the experience are withheld (e.g., the expesiet judged to be
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either "good" or "bad"). Supporting this contention, previous research has alsaéound
significant associations between mindful attention and cognitive reapprsgs@/Neinstein et

al., 2009). Of course, it should be kept in mind that the associations between attentioakl contr
and reappraisal were assessed using only one measure of reappraisal theludisd other
strategies (e.g., positive thinking), so further research is necessarny hding out positive
associations.

However, these findings also help to draw an important conceptual distibetween
attentional control as a domain-general cognitive resource, and atteobotral as a specific
coping strategy. Throughout the literature attentional control is often equithestrategies such
as "distraction” (Mischel & Ebbesen, 1970; Ochsner & Gross, 2005). Choosing to focus on one
stimulus (or onaspectof the stimulus) rather than another is clearly an example of using
attention in an attempt to control information processing, and in turn influence emotions,
thoughts, and behaviors (e.g., consider where most people place their focus when using a
portable toilet). However, the current findings speak to a different conceptial of
attentional control—as a domain-general cognitive resource (Barettt 2004; Engle, 2002;
Kaplan & Berman, 2010)—that is not just a "coping strategy." In our conceptualizati
attentional control can be usedorder tocope with or manage situational demands, and in
certain situations, this might outwardly manifest as distraction. But, in sithations,
attentional control will not be related to distraction, perhaps because other essaansore
appropriate. As mentioned above, attentional control was unrelated to secondamgspesses
which included strategies such as distraction. Other studies have also foundithdaal
differences in attentional control were unrelated to using distractiontegeqy to delay

gratification (Raver, Blackburn, Bancroft, & Torp, 1999). This suggests, thedsitas assessed
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in the current study, attentional control can be differentiated from th&fedagon of attentional
control as distraction.

This study had several strengths of note. First, this is the first studglesaent samples
to combine neuropsychological and self-report measures with daily diary methodsiioex
how attentional control influences self-regulation of daily experienceinBng these
methodologies we were able to show that individual differences in attentionadl @bdt
influence intra-individual variability in daily instances of self-regulatidstress. Because many
of the long-term beneficial outcomes of self-regulation are likely detexdridy a series of short-
term processes, this study offered initial evidence for the utility of thef®dseto capture these
short-term aspects of self-regulation. However, future work should examirnleervteese daily
regulatory efforts do positively influence long-term outcomes, a topic ofrobstmat is slowly
beginning to emerge (Berkman et al., 2011). Secondly, we sampled youth from two different
high schools from a variety of socio-economic backgrounds which increases ¢naligability
of the current findings.

Despite these strengths, there are several limitations that should égsaddn future
research. First this study was non-experimental in nature, and thusolimability to make
causal inferences about the role of attentional control daily stress regulédwever, our
findings are in close agreement with a number of randomized controlled sthovesg that
increases in attentional control mediate reductions in emotional digthessStanley, Kiyonaga,
Wong, & Gelfand, 2010; Sahdra et al., in press; Shapiro, Oman, Thoresen, Plante, & Flinders,
2008). For example, Jha et al. (2010) found that improvements in working memory capacity
following participation in a mindfulness training intervention mediated postddattions in

negative mood. Similarly, Shapiro and colleagues (2008) found that improvemermtsiialm
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attention following participation in a mindfulness intervention mediated reducticgtsess and
rumination at post-test. A growing body of promising research involving yamtplss also
suggests that attentional control (or cognitive functioning more gendsadly)enable to training
(e.g., Bierman, Nix, Greenberg, Blair, & Domitrovich, 2008; Diamond, Barnett, Thomas, &
Munro, 2007; Flook et al., 2010; Klingberg et al., 2005; Napoli, Krech, & Holley, 2005; Rueda,
Rothbart, McCandliss, Saccomanno, & Posner, 2005), although more work is needed to
determine the causal role of increases in attention on treatment outcomeslapigrfor

managing stress.

Second, while our sample was socio-economically diverse, it was mosthpsedof
Caucasian youth. While this is mostly consistent with the demographics oéthdaure
research should incorporate, to whatever degree possible, a wider range ahcheéhnicities.
Third, our study relied mostly on self-report questionnaires. While the daity ehethods are
generally considered to be less susceptible to some of the vulneralskiesaded with self-
report instruments (Almeida, 2005; Bolger et al., 2003), future research should consider
incorporating more performance-based or reaction-time measuresrefetent constructs. For
example, assessing coping stratabyity can help distinguish between the efficacy of one's
efforts from the frequency of attempts (Troy, Wilhelm, J., & Mauss, in praks), automatic
processes, such as the tendency to appraise situations as threatening, mefhtihassessed
with implicit measures (e.g., Moeller, Robinson, & Bresin, 2010; Robinson, Vargas, &m
Solberg, 2004), which would help minimize possible contaminating effects of conscious
reflection (Hofmann, Friese, & Strack, 2009). Finally, while this studylivated to the
associations between attentional control and stress regulation, futureledeauld consider the

role of attentional control in other daily self-regulatory efforts (e.gliinbahaviors such as
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dieting and exercise, academic behaviors such as studying), and tretb#setshort-term
processes have on long-term outcomes (e.g., weight gain, academic achtgv@areent
efforts of this sort are underway.

In conclusion, the current investigation provided evidence for the importance of
attentional control in adolescents' day-to-day well-being. These findargsbute to a research
literature which suggests that attentional control is central to seifategy competencies and
youth well-being (e.g., N. Eisenberg et al., 2007; Rueda et al., 2004). The dataeprésemt
this study indicated that adolescents with higher levels of attentional celmonoked lower
average levels of daily negative mood and rumination compared with adolescentis lowe
attentional control. Results also indicated that adolescents with higheioatéobntrol were
better able to manage stress-induced negative emotions and rumination comiared wi
adolescents lower in attentional control. Although further studies linking both the amdr
long-term effects of attentional control are required, the present findifegmnoflel evidence
that individual differences in attentional control impact short-term, dailynossaof self-

regulation in youth.
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Table 1
Correlations between major study variables

variable M SD 2 3 4 5 6 7 8 9 10 11 12
1. EATQ-Att 3.27 60 51 87 12 05 -4 -40"° -477 -03 -26 -15 -33
2. MAAS-A 3.80 .87 - 8 07 .05 -47 -51" -56 -01 -41 -29° -53
3. ACS .00 .87 - 11 06 -50 -52° -60° -02 -39 -25 -49
4. RSQ-Primary 2.61 61 - 45 02 2f 01 04 24 23 10
5. RSQ-Secondary 2.69 .55 - .08 -08 -23 .02 -12  -.03 .07
6. RSQ-Disengagement 2.32 52 . 66" 397 -04 29 317 47
7. RSQ-Involuntary 2.10 71 - 50" -03 45 34 48
8. PSS 2.87 73 - 01 52 47 A7
9. OSPAN 3453 16.12 - -05 -02 -13
10. Daily Negative Mood ~ 1.81 67 - 55 68
11. Daily Stress 261 1.61 . 63"
12. Daily Rumination 2.48 1.28 -

Note N=129-132, p< .05, p<.0L.
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Table 2
Hierarchical Linear Model Predicting Daily Negative Mood
from Attentional Control

Negative Mood

Variable Estimate SE
Fixed Effects
Intercept,y00 1.79%** .06
Attentional Controly01 - 20%** .06
School affiliation;y02 -.02 .06
Gendery03 -.04 .05
Day of Studyy10 -.02%** <.01
Positive Moody20 -.18*** .02
Daily Stressy30 Q5x** .01
Attentional Controly31 -.03* .01
School affiliation;y32 .02 .01
Gendery33 -.02* .01
Random Effects
Intercept, u0j 24*F*
Day of Study, ulj <.01***
Positive Mood, u2j Q2%**
Daily Stress, u3j <. Q1>
Residual, eijj 21

Note Fixed effects estimates are unstandardized beta
coefficients; Random effects terms are estimates of variance.

tp<.10, *p<.05, *p< .01, *** p<.005.
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Table 3

Hierarchical Linear Model Predicting Daily Negative Mood
from OSPAN Performance

Negative Mood

Variable Estimate SE
Fixed Effects
Intercept,y00 1.77% .07
OSPAN,y01 <-.01 <.01
School affiliation;y02 -.01 .06
Gendery03 -.05 .05
Day of Study;y10 -.02%** <.01
Positive Moody20 -.18*** .02
Daily Stressy30 Q5*** .01
OSPAN,y31 <-.01 <.01
School affiliation;y32 .02t .01
Gendery33 -.02* .01
Random Effects
Intercept, u0j 28**F*
Day of Study, ulj <.01***
Positive Mood, u2j Q2%**
Daily Stress, u3j <.01**
Residual, eijj 21

Note Fixed effects estimates are unstandardized beta
coefficients; Random effects terms are estimates of variance.

tp<.10, *p<.05, *p< .01, ** p<.005.
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Table 4
Hierarchical Linear Model Predicting Daily Rumination from
Attentional Control

Rumination
Variable Estimate SE
Fixed Effects
Intercept,y00 2.42%%* A1
Attentional Controly01 -.B63*** A1
School affiliation,y02 -.14 A1
Gendery03 -.19% .10
Day of Study;y10 -.02* .01
Negative Moody20 SN Rl .05
Daily Stressy30 Q7x** .02
Attentional Controly31 -.03t .02
School affiliation;y32 .01 .02
Gendery33 <.01 .02
Random Effects
Intercept, uQj 98***
Day of Study, ulj <.01***
Negative Mood, u2j 1 2%**
Daily Stress, u3j 01**
Residual, eijj A2

Note Fixed effects estimates are unstandardized beta
coefficients; Random effects terms are estimates of variance.

tp<.10, *p<.05, *p< .01, *** p<.005.
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Table 5
Hierarchical Linear Model Predicting Daily Rumination from
OSPAN Performance

Rumination
Variable Estimate SE
Fixed Effects
Intercept,y00 2.38*** 13
OSPAN,y01 <-.01 .01
School affiliation;y02 -.09 A2
Gendery03 -.21% A1
Day of Study;y10 -.02* .01
Negative Moody20 SN Rl .05
Daily Stressy30 Q7x** .02
OSPAN,y31 <-.01* <.01
School affiliation;y32 .03 .02
Gendery33 .01 .02
Random Effects
Intercept, uQj 1.30***
Day of Study, ulj <.01***
Negative Mood, u2j A3**
Daily Stress, u3j 01**
Residual, eijj A2

Note Fixed effects estimates are unstandardized beta
coefficients; Random effects terms are estimates of variance.

tp<.10, *p<.05, *p< .01, *** p<.005.
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Table 6

Testing the Intervening Effect of Stress Responses on the Associations Beendema#tControl and Stress

Reactivity
Pathc Patha Pathp Pathc'
mediator Estimate Estimate  Estimate  Estimate z Lower ClI Upper CI
Involuntary Stress Responses -.02%** - 42%** .01~* -.01* -2.26* -.0099 -.0003
Perceived Stress -02%* - 4R .02%** -.01 -3.25**  -.0159 -.0042

Note.* p < .05, **p < .01, *** p < .005
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Figure 1.Estimated daily stress-negative mood slopes for participants with low (-1 SD below t
mean), average (mean level), and high (+1 SD above the mean) levels of attentional control
Participants with lower levels of attentional control showed a steeper slope indicagiatpgr

emotional reactivity with increasing amounts of daily stress

2.32

] —— ACS-1SD
ACS mean
-—-—-- ACS +1SD

2.10

1.894

Negative Mood

1.67

1464+~ T71T T T T T 7T T T T T T T T T
0 1.50 3.00 4.50 6.00

Daily Stress

66



Figure 2 Estimated daily stress-rumination slopes for participants with low (-1 SD below the
mean), average (mean level), and high (+1 SD above the mean) levels of attentiomdl contr
Participants with lower levels of attentional control showed a steeper slope indicagiatpgr

rumination with increasing amounts of daily stress
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Figure 3.Estimated daily stress-rumination slopes for participants with low (-1 SD below the
mean), average (mean level), and high (+1 SD above the mean) OSPAN scores. Participants
with lower OSPAN scores showed a steeper slope indicating greater rumination wittsingre

amounts of daily stress
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Figure 4.Path diagram depicting our proposed mediation model. Separate models were
conducted for each stress response (primary, secondary, disengagement, involuntary, and
perceived stress). Path (c) represents the total effects of the indepesinieattentional
control) on the dependent variable (stress reactivity). Pakingpresents the total effects of
attentional control on the mediator (stress response). Fatrepresents the direct effects of
stress response on stress reactivity while controlling for the effects rti@ted control.

Finally, path (c') represents the direct effect of attentional control on stressvigawhen

controlling for stress response

Coping
Strategies
(M)
a p
Attentional Stress
Control Reactivity
(X) ¢ ()
v

Note (o) represents the total effects of X on M) (epresents the direct effects of M on Y while
controlling for X; ) represents the direct effects of X on Y while controlling for &)1; (
represents the total effects of X on Y
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