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Abstract

Emotion regulation is an essential part of everyday life, and deficits in regulatory
behaviors can have harmful ef f e deng. Egisingoneds m
models of emotion regulation propose different cognitive strategies foatluaig stages of the
unfolding emotional response, commonly focusing on explicit cognitive reappraisal. However,
markedly less research focuses on implicit cognitive reappraisal, defined as modification of an
emotional response that is not deliberateand/oo c cur s out si de of oneds ¢
Previous research has suggested a network of brain regions implicated in explicit reappraisal,
including regions of the prefrontal cortex (PFC) and the amygdala, and a limited body of
research has suggestedttimplicit reappraisal relies on similar neural mechanisms. The
proposed study sought to add to the implicit reappraisal literature by collecting functional
magnetic resonance imaging (fMRI) data during the viewing of negative video stimuli that have
beenpreceded by a neutral, negative, or positive description. This approach was novel in that it
utilized 7 Tesla MRI technology, video stimuli as opposed to static images, and focused solely
on implicit processes. Results suggest that regions of the &t cortex were significantly
more activated when viewing stimuli that were preceded by a negative prompt compared to
viewing stimuli preceded by both positive and neutral prompts, however, positive and neutral
conditions were not significantly diffeméfrom each other. These data suggest that negative
affective stimuli may cause differential responses in the left prefrontal cortex such that positive
and neutral prompts may reduce activity while negative prompts may exacerbate activity.
Investigationinto implicit reappraisal will further our overall understanding of emotion
regulation and could provide valuable insight as to how these strategies could be used to address

deficits in emotional processes.
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Introduction

Emotions play an essential role in our everyday lives (Trampe, Quoidbach, & Taquet,
2015). The ability to monitor and manage emot
failure to do so can be detrimental to both mental and physical health gkesenson, 1993
Webb, Miles, & Sheeran, 2012; Cameron & Overall, 20E8)ther, the ability to regulate
emotions can represent how well a person is able to adapt their emotions to respond
appropriately to situational demands (Salovey & Mayer, 199@)i6us research has begun to
examine potential links between intraindividual variability in the ability to regulate emotions and
realworld implications(Brans et al., 2013)t has been suggested that greater ability to regulate
oneds emotions is associated with greater soc
success (Cote, Gyurak, & Levenson, 2010), job satisfaction (Madrid, Barros, & Vasquez, 2020),
physical halth (Song et al. 2015), and overall subjective wellbeing (Katana et al., 208 G
the immense impact of emotion regulation on both personal and social factors, research in this
field is of great importance.

Regarding the negativansequencesf emotiondysregulationaffective disorders or
mood disorders create substantial burdens at both individual and societal levels. In the United
States, one in five people will meet diagnostic criteria for a mood disorder at some point in their
life (National Institutes of Healtl2017). The economic impact of this is extensive, with major
depressive disorder (MDD), one of the most common naiemrdersn the U.S., costing an
estimated $236 billion nationwide in 2018 @8nberg et al., 2021). Affective disorders and
similar psychopathologies have been linked to neurological dysregulations in emotion, making
adaptive emotion regulation strategies a prime approach to addressing their symptoms (Fletcher,

2001; Mennin et al2005; Joormaan & Siemer, 2014; Tamir & Millgram, 2017; Kurtz et al.,
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2021; Wang et al., 2021). The impact of emotion regulation and dysregulation has clear
consequences, yet the underlying neurological mechanisms that drive this relationship are not
fully understood.
Existing Models of Emotion Regulation

Emotion regulation (ER) can be defined as
whether consciously or unconsciously, in order to properly respond to the emotional demands of
a given situation (McRae & Gross, 2020). While emotion generation refersresfhense
created to a transaction between person and situation (Gross, Sheppes, & Urry, 2011), emotion
regulation is goatlirected, aiming to modify the process of emotion generation (Gross, 1998a).
A further distinction can be made between antecefimased and respondecused emotion
regulation. While both focuses can effectively alter emotion generation, Gross (1998b) suggests
that they yield different psychophysiological outcomes, with antecédensed methods (i.e.,
reappraisal) decreasing the exignce of negative emotions, and respefosased methods (i.e.,
suppression) increasing sympathetic nervous system activakiese distinctions were
compiled into one of the most commonly used models in the field tati@yprocess model of
emotion rgulation(Figure 1) Pioneered by Dr. James Gross, the process model posits that there
are five points throughout the emotion generative process where emotion can be regulated:
situation selection, situation modification, attentional deployment, cognitive change, and
respone modulation (Gross, 1998a; Gross 2015; McRae & Gross, 2020). Within each of these
stages, there are different strategies at a p
deployment phase, one might use distraction or ruminatibite in the response modulation
phase, one could use expressive suppression or physiological intervention. Not all strategies are

created equal, however. There is evidence to suggest that expressive suppression is negatively
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related to wellbeing, while reappraisal (a strategy from the cognitive change stage) seems to
positively influence overall wellbeing (Gross & John, 2003; John & Gross, 2004). For the

present study, the primary regulatory process of interest will be résglpra

Situation  Situation Attentional Cognitive Response
Selection Modification Deployment Change Modulation
Situation Attention Appraisal Response
L — ° ® ®

Figure 1 Theprocess model of emotion regulatictages and potentiairategies. Credit: (Gross, 2015).

Reappraisal Explicit vs. Implicit

The cognitive reappraisal of emotions has historically been studied as an effortful, goal
directed process (Gross & Levenson, 1993; McRae et al., 2010; Gyurak, Gross, & Etkin, 2011).
Explicit emotion reappraisantailsc ons ci ously and intentionally a
way that can be trained and integrated into everyday life (Kurtz et al., 2021). Research on
explicit reappraisal strategies usually involves providing participants with specific instructions
for how they should altetheir naturally occurring emotion§Ochsner et al., 2002; Lévesque et
al., 2003; Li et al., 2022»uch asnstructing a participargassivelyii | ook 6 at an i mage
instructing them t@onscioushii r e appr ai se o0 t he i mage:taufRteappr ai ¢
strategies such as mentally distancing oneself fronertiational stimulusthinking about the

situation i mproving with ti me, and/ or assumin
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have all been shown to decrease negative affect (Steward et al., 2021). This supports explicit
reappraisal as a volitional mental process.

Conversely, implicit reappraisal suggests that emotions can be modified without exerting
any deliberate effort. Rather, i1t occurs outs
Gross, 2007TimmerMurillo, Kangas, & Gordon, 2030Though historically overshadowed by
explicit reappraisal, the possibility of an implicit capacity of emotion regulation has been
suggested by theorists for several years (Davidson, Jackson, & Kalin, 2000). Some researchers
argue that implicit regulatiois still a goaldirected process, just without any overt intention to
perform such a godalirected behavior (Koole & Rothermund, 2011). For example, studies have
shown that simply | abeling a stimulus ;as Afic
Mocaiberetal.,,2012b or as fiart o rather than&kemérpress p
2014) can elicit more positive mental and physical responses, similar to the effects of using an
explicit reappraisal strategit.is important to note that implicit reappraisal closely resemdmes
is often used interchangeably with the concept of framing. These two terms are extremely similar
and generally focus on the same mental processes, though framing emphasizes changes to the
stimulus presentatignvhile implicit regulatiore mp hasi zes changes to onebod
result of this &kred presentation, which is why implicit regulation is the key term for this
project. Though implicit reappraisal seems to be receiving more attention in the fields of
psychology and neuroscience, our understanding of it is still far from complete.

Explicit and implicit reappraisal are not mutually exclusive categories. Because emotions
are highly adaptive, regulation processes may vary in implicithess/explicitness across contexts
(Gyurak, Gross, & Etkin, 2011). One key similarity between the twiweis underlying

neurological activity. Research suggests that explicit and implicit reappraisal likely utilize
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similar brain regions and activate similar neural pathways (Berkman & Lieberman, 2009;
Burklund et al., 2014; Yoshimura, Nakamura, & Morimoto, 20E8). examplea recent study
from Yoshimura, Nakamura, & Marimoto (202&yectly compared brain activity during
affective labeling to explicit reapprais8tudied as a form of implicit reappraisdfeative
labeling involvesverbalizingo n e 6 s &t a given mogent, and it has been shown to
diminish negative affeavithout any explicit instruction to deo (Torre & Lieberman, 2018).
Thisreview suggested a nearly identical neural profile for implicit and explicit reappraisal.
Primary neural regions involved include the prefrontal cortex (PFC) and amygdala, which will be
described further in following sectiorBhe two may also produce similar decreases in
physiological activity (Williams et al., 200¥uanet al., 2015)and generate similar behavioral
responses to situational demands in the real world (Koole & Rothermund, 2011).

Though the twdypes of reappraisakeem to operate similarly from a
psychophysiological perspective, there are some important differences to consider. As
mentioned, notably less research has been devoted to implicit reappraisal compared to explicit
reappraisal, but some research has sugdebat implicit regulation strategies use fewer
cognitive resources than explicit strategies, making it more adaptive (Yuan et al., 2015). One
study by Williams et al. (2009) primed participants either with an expéappraisal goal, or
i mplicitly primed them by using a word scramb
before having them prepare and present a short spgeesbarchers demonstrated that both
strategies elicited similar decreasesi@art rate (HRjeactivity compared to a control group, but
participants who didnét habitually use reappr
Questionnaire; see Gross & John, 2003) benefited more from the implicit strategy than the

explicit strategy. Giverhie shortage of implicit reappraisal research and the sugdestedits it
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may have in comparison to explicit reappraisal, this study will focus on the implicit reappraisal
of emotions.
Neural Bases of ReappraisaPFC and Amygdala

Reappraisal processes have been tied to many regions of the brain, including the medial
and lateral prefrontal cortex (PFC), amygdala, insula, inferior temporal cortex, superior parietal
gyrus, and prsupplementary motor area (preSMA; Ochsner et al., ;2002aiber et al., 20X
Wang et al., 2017; Kirk, Lilleholt, & Freedberg, 2020; Steward at al., 2021; Li et al., 2022). With
the wide array of suggested brain areas involved in emotion reappraisal, it is likely a process that
is supported by a network oeural nodes, rather than one centralized area. One of the more
compelling explanations suggests a-ttgavn, inverse relationship between the PFC and the
amygdala, such that increased PFC activity is associated with decreased amgtdaizand
vice versa. This relationship is outlined in an implicit reappraisal stu@ubsiund et al. (2014),
where affective labeling in the absenceegpliciti nt ent i on t o change oneoés
wasassociated witlan increase from baselineastivity in theventrolateral PFC (VIPFC)
dorsolateral PFC (dIPFCand dorsomedial PFC (dmPF@hd decreased activity in the
amygdalaThe hypothesis that the vIPFAIPFC and dmPFGuppresses automatic amygdala
processes is a strong starting point for studying the neural factors of implicit reappraisal.

The notion of the PFC exhibiting some degree of control over the amygdala is intuitive,
given that the PFC, the anterior portion of the frontal lobe (Figurie responsible for cognitive
(executive) control over the rest of the brain (Miller & Wallis, 2009). Pertaining to cognitive
reappraisal specifically, a handful of research supports the previously mentioned process of top
down modulation of the amygddi@m regions of the PFC (Ochsner et al., 20®2an et al.,

2005;Urry et al., 2006; Delgado ek a2008; Kanske et al., 2011). Of those studies, the vIPFC

1C
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dIPFC, and dmPFC are the most frequently mentioned regions of the.&¢&@ed in the medial
temporal lobe and part of the limbic system (Fig@);e¢he amygdala plays a pivotal role in

emotional processing> i net dl., 2021 Previous research has shown tihet amygdala

increass in activity when negative emotion is enhanced (Ochsner et al., ZB@gifically, the
response of the amygdalapends both on the valence of the stimulus (i.e., emotionally negative
or positive) and the degree of arousal elicited by the stimulusa@hat & Chiba, 1996; Lin et

al., 2020).n relation to reappraisal, there is some evidence for decreased amygdala activity in
people who habitually reappraise negative sti
suggesting a neural link between the amygdala and perception of emotional stimuli (Abler et al.,
2007; Williams et al., 2009Explicit and implicit reappraisal seem to share similar neural
activation patterns (Burklund et al., 2014), but little research has been done into the pathways for
implicit reappraisal specifically. Wang et al07) is another one of the few studies that looked

at the neural correlates of implicit emotiaappraisalThis study collected fMRI data while
participants passively viewed unpleasant images that had been pregivaslya

neutral/positive or negative descriptidtMRI data suggested that images preceded by a
neutral/positive description elicited significantly less amygdala activity than those preceded by a
negative description, and functional connectivity analyses supported a negative correlation
between the amygdala and prefrontal regions. Further, investigators suggested that the observed
amygdala/PFC relationship was strikingly similar to that of explicit reappyraisgdesting a

potential starting place for future studies of implicit reappraigéth this evidence, an inverse,
top-down pathway from the vIPE@IPFC, and dmPF@ the amygdala appears to be a

promising option for further investigation into the neuroscience of implicit reappraisal.

11
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7
Amygdala Ventral ACC

DLPFC: Dorsolateral prefrontal cortex DMPFC: Dorsomedial prefrontal cortex
VLPFC: Ventrolateral prefrontal cortex ~ ACC: Anterior cingulate cortex

Figure 2. 3D model of the human brain highlighting the dIPFC, vIPGRG@PFC,amygdala, and other
regions of the frontal cortex. Credit: (Maletic & Raison, 2014).

fMRI and the BOLD Signal

Here, we propose a study using functional magnetic resonance imaging (fMRI) to
characterizeéhe neural correlates of implicit reappraigaing affective filmsFMRI has become
a popular technique in the field of cognitive neuroscience, utilizing hemodynamics as a
localized, noAnvasive way to measure brain activation patterns (Heeger & Ress, 2002). To
measure neural activity, fMRelies onthe blood oxygen level depend€¢BOLD) neuralsignak
to a stimulus. The BOLD signal reflects metabolic energy deishand thusepresentan
indirect measure dirainactivity during a cognitive task (Logotheti2008). Though the correct
way to interpret a BOLD signal has become a topic of importance in the field of cognitive
neuroscience (Arthurs & Boniface, 2002), precedent has been established for the use of fMRI
and the BOLD signal in the study of emotioRhén et al., 2002). For the proposed wark,
anticipate interrogating and characterizihg PFCamygdala pathwaySpecifically, we expect

thatemotional dowrregulation would be represented by increadBed.D levels in PFC regions

12
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and decreased levels in the amygdhlang thereappraisal of an aversive stimulus. This would
suggest taskpecific increases in PFC activity coupled with decreases in amygdala activity.
Present Study

This projectaimed to addresgaps intheliterature onemotion rgulationandimplicit
reappraishusing ultra high field, higlesolution functional neuroimagingirst, as discussed
previously, the vast majority of cognitive reappraisal reseamists on explicit processes
guided by verbal or written instruction. This project sttdthe notably smaller portion of this
field that looks directly at unconscious reappraisal processes. Secousgnevel
neuroimaging methodsith increased sensitivitgnd specificityto study the neuraignatures
underlying implicitreappraisal, a specification with an even m@arceresearch base. One of
the central focuses of this study is to measure activation patterns specifically associated with
implicit processes, based on the existing pathways proposed by explicit and implicit reappraisal
research. By doing so, veentribute to advancements towanatlining a neural pathway
activated by implicit reappraisasomething thatto our knowledgehas only been empirically
studiedby a small number of studies (Mocaiber et al., 20¥ang et al., 2017)xnd unstudied
at higher MR field strength$lext, this project utilize video stimuli, which is significantly less
common for emotion reappraisal studies. Research in this area tends to use static images (Ack
Baraly et al., 2020)pften using data bases such as the International Affective Picture System
(IAPS; Lang, Bradley, & Cuthbert, 20083y using video clips rather than images, mended
to elicit more accurate emotional responses (Horvat, Kukolja, & lvanec, 2015), and tfeis mo
realisticemotion regulation strategiddext, both the survey used to select equally valanced
stimuli and the irscanner study procedure includscaled ratings of the emotionality of the

video, allowing for ratings to be matched on aversivert@sally, this projectutilized a 7 Tesla

13
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(7T) MRI scanner. Because fMRI research often utilizes 1.5 Tesla or 3 Tesla technology, the use
of a 7Tcontributesto the novelty of the study aralows for greater spatial resolutiand

increased sensitivity, which mayanta more comprehensive understanding of the neural
signatures associated with implicit reapprafsalader et al., 2017).

In this study the independent variableasgthe prompt given before a videtp (i.e.,
negative video with negative prompt, negative video with positive prompt, and negative video
with no promp}, and the dependent variabl@srethe activation levels (reflected by the BOLD
signal) in the VIPFC, dIPF@mPFC and amygdala. Given the current knowledge on the
relationship between these brain regions and implicit emotion reappraisal, | hypattiesize

1. Neural activity would decrease in the amygdala from the negative stimulus/negative

prompt condition to the negative stimulus/positive prompt condition. To test this
hypothesis, tonductedarepeated measures ANOM#ith the three conditions.

2. Neural activity would increase in the (2A) vIPE@2B) dIPFC and (2C) dmPF@om

the negative stimulus/negative prompt condition to the negative stimulus/positive
prompt condition. To test these hypotheseanductedepeated measures ANO¥A
with the three conditions.
Methods
Experiment 1 - Survey
Participants

The purpose of this first experimemés to gauge the baseline emotional response
elicited byseveralideo clips through an online survey, so that videmddbe matched on
emotional valance and the stimuli for Experimenbld be determined. Auburn University

students between 1) years of age &rerecruited for the first experiment of this project (see

14
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Appendix A for recruitment materialdparticipants who reaek criteria for high levels of
anxiety, depressiomndbr neuroticism (scoring detailed in next sectidit)not proceed past the
first section of the survey, to avoid exposing them to negative emotional videos. Further
responses areremoved if theywere incomplete, or if a participant demonstdatesponse bias
through neutral responding (i.e., selecting the same answer for each survey question).
Participantglid not receive anynonetary compensation for this experiment, but studidts
receivel credit hourthrough Auburn University SONA Systems.
Measures and Procedure

During experiment 1, the following scales and inventoriesawsed to gather participant
data regarding demographics and mental health status (Appendix B): demographics
guestionnaire, Generalized Anxiety Disordlef (GAD-7; Spitzer et al., 2006), Beck Depression
Inventoryi 2 (BDI-Il; Beck, Steer, & Brown, 2011), International Personality Item Pdd0
(Neuroticism subtest only) (IP4#B20; Johnson, 2014), and Emotion Regulation Questionnaire
(ERQ; Gross & John, 2003)hese scales were chosen becauseety, depression, and
neuroticismmay be tied to a slight tendencydescribestimuli as more emotionally negative
than averagewhich could skewhedata (Widiger & Oltmanns2017; Mennen, Norman, &
Turk-Browne, 2019; Feldborg et al., 202Eurther, the ERQvas included primarily for
exploratory purposes. Williams et al. (2009) proposed that, based on the ERQ, individuals who
didnét chronically/ habitually wuse reapprai sal
HR reactivity) from implicit reappraisghan explicit reappraisal strategi@hough not a
primary hypothesis of this project, we believe that it is important to cortsie@otential role of

habitual emadbn regulation strategy use, in line with the goal of expanding the literature on

1t
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implicit and explicit processe8elow are brief descriptions of the measures tletused

during Experiment 1:

a)

b)

Generalized Anxiety Disordér7 (GAD-7; Spitzer et al., 2006) This scale was

developed as a brief way to identify Generalized Anxiety Disdi@&D) and

assess the severity of its symptoms. The scale contains 7 items relating to the
Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria for GAD

and to existing anxiety scaldarticipants are asked to indicate how often during

the last 2 weeks they were bothered by each Eemexample, omstatement is
AFeeling nervowesRéapoinees opodi oms eédcl ud
ARsever al days, o0 Aimore than half the day
respectively as 0, 1, 2, and 3. A scord@f on this scale indicatdke presence

of GAD, and thusneligibility for our study.

Beck Depression Inventoiy2 (BDI-1l; Beck, Steer, & Brown, 2011) This

inventory measures severity of depressive symptoms, containing 21 groups of
statements that range in severity indication. For example, one item includes the
statements: Al do not feel sad, o Al fee
time,l0 amdsd sad or unhappy that | cano:
select the response that best descri bes
responses are scored as 0, 1, 2, and 3, respecthvatguld be noted that, for this
project, BDI Item#9fi Sui ci dal Thoughts, 06 was r emov.

doesndét intend to examine any outcomes

other 20 items on this questionnaire are unchargestegyreater than 28 are

1€
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indicative of severe depressive symptomology, characteristic of Major Depressive
Disorder (MDD) Participants with MDDOwereexcluded from our study

c) International Personality Item Ped20 (IPIR120; Johnson, 2014)This
iInventory contains 120 items equally divided across 5 personality traits, but for
the purpose of this project, only the section measuring neuroticism will be used.
This subtest includes 24 statements that envelop 6 facets of neuroticism.
Responseareona®p oi nt Li kert scale of Adisagr ec
Aneither agree or disagree, 0 fHagree a |
are instructed to select thating that best describes how they generally are now.
Responses are coded as 1, 2, 3, 4, and 5, respectively, with 1eve@mse items
coded as the exact inverse. A score greater38as indicative of high
neuroticism levelsand thusneligibility for our study.

d) Emotion Regulation Questionnaire (ERQ; Gross & John, 2003iis
guestionnaire was designed to assess general use of emotion regulation strategies

between individuals. It includes 10 statemedthatindicate the use of

suppressioff e. g. , Al keep mand6¢hatmdicate thesusetob my s e
reappraisal strategi¢dse . g. , Al contr ol my emotions ¢k
about the situation |1 dm ind). Participa

each statement on apoint Likert scale ranging from 1 (strongly disagree) to 7
(strongly agree). Aaverage for each of the 2 strategies is calculated and
compared to average scores based on gender (averages defined in Gross & John,
2003). For men, a high suppression score is greater than 4.75, and a high

reappraisal score is greater than 5.54. For womdangh suppression score is

17
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greater than 4.32, and a high reappraisal score is greater thame68.scores
did not influence participargligibility but are important to include for
exploratory purposes.
Following the demographic and mental health portions of the sypaeygipantsvereshown a
series oR0videos (see ApperxlB for full surveyand links to each video clipEach videas a
clip from alive-actionmovie(i.e., uses human actors; not animated)) English,is between 1
2 minutes long, anid presumed to be negatively emotionally valendat example of a
negatively vadnced video is a scene from the moBeidge to Terabithia (2007)where the
main character is told that his best friend has di&éeé. order of th€0 videoswasrandomized
for each participant, to control for potential order effects. For this experiment, no emotional
prompts are included before the videBarticipants watad eachvideoand therprovided two
ratingsi an aversiveness rating and a familiarity rating. The aversiveness ratingp@rd 7
Likert scale for participants to indicate how positive or negative the clip made them feel
emotionally, from extremely negative (6), to neither positive nor negativeo(8xtremely
positive (0). The familiarity rating is included for exploratory purposesx&minerelationships
between familiarity and subjective aversiveness ratings. The participant is asked whether they
have seen the video before, and possibleresgos i ncl ude, W@ANo, I do not
Al &m unsure, 0 AThis seems familiar but 1 &édm no
exactly where this 20videbsramdmespondiAdtd tieerfollopat c hi ng a
guestions for each, the participavdsdebriefed and provided resources for psychological
services

Analytic Plan

18
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The purpose of Experimentlas to determine which videosauld be used as stimuli for
Experiment 2. First, aversiveness ratings for each videeaveraged. These average ratings
wererankordered, and the stimuli for Experimenivereselecte. The 12negative videos with
average ratings betweerb4hat are closest together (ideally, closest to a rating oéf) w
selected as negative video stimirior to beginning data collection for Experiment 2, the 12
videos wee randomly distributed evenly across the 3 prompt conditions (i.e., negative, positive,
or no prompt) Prompts for each video and its assigned conditice pitoted to a small group of
affective neuroscienaesearchers aratljusted based on their feedback and suggestions.
Experiment 2- Neuroimaging
Participants

Experiment 2addresses theypotheses ahis project Auburn University students
between 180 years of age &rerecruited for this study (see Appendix A for all recruitment
materials). Prior to scanning, participant eligibilitasdetermined by a pfscreen questionnaire
that assesses mental health status and emotion regulation strategy use-Sdresepey include
the samdive inventories provided in the first half of Experiment 1 (see Appendix C for
Experiment 2 materials). Specifically, the {seener includéthe demographics questionnaire,
GAD-7, BDHII, IPIP 120 (Neuroticism subtest), and ER@Jease revieviExperiment 1
Measures and Procedurésr scoring details)Along with this, the prescreener includian
MRI-specific prescreen survey. This portion &kabout whether the participant has metal in
their body, motion disorders or claustrophobia, any implanted medical devices, piercing jewelry
that cannot be removed, permanent retainers or braces, and any possibility of being pregnant
(females only). For theafety of the participangndorsememf any of these questions dea

them ineligible for the study. Those who compiii®e entire prescreener andiere deemed
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eligible for the study wreinvited via email to participate in a neuroimaging session (see
Appendix A).
Power

A metaanalysis from Buhle et al. (2014) includes 48 studies that address the cognitive
reappraisal of emotion using neuroimaging. The average sample size of these studies was around
N = 20, with an average medi uni<0.4D). Based gnehisef f e c
data, the proposed study anticipates a medium to large effect size. With @@5 and 80%
power, ara priori power analysis for a repeated measures, within factors ANOVA suggests that
the necessary sampl 25sigeNfar28opEngsré 4). F
necessary sample size is N = 12 (Figure 5). Therefore, the target sample size for this study is N =

28, with a minimum sample size of N = 12.

critical F = 3.1682

0.8 4
0.6 4
0.4 +
0.2 a
0 T T T m
1 2 3 4 5 6 7 8 9 10 1 12 13
Test family Statistical test
F tests ] ANOVA: Repeated measures, within factors &
Type of power analysis
A priori: Compute required sample size - given a, power, and effect size a
Input parameters Output parameters
Determine Effect size f 0.25 Noncentrality parameter A 10.5000000
a err prob 0.05 Critical F 3.1682460
Power (1-B err prob) 0.8 Numerator df 2.0000000
Number of groups 1 Denominator df 54.0000000
Number of measurements 3 Total sample size 28
Corr among rep measures 0.5 Actual power 0.8124546
Nonsphericity correction 1
Figure 4. An a priori power analysis for a repeated measures, within factors ANOVith. & = 0.05
80%power and Cohenés f = 0.25, the necessary sampl e
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critical F = 3.4434

08 -

0.6 :

04

02 a

0 Lpenn W
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Test family Statistical test
F tests © ANOVA: Repeated measures, within factors &3

Type of power analysis

A priori: Compute required sample size - given a, power, and effect size &3

Input parameters Output parameters
Determine Effect size f 0.4 Noncentrality parameter A 11.5200000
a err prob 0.05 Critical F 3.4433568
Power (1-B err prob) 0.8 Numerator df 2.0000000
Number of groups 1 Denominator df 22.0000000
Number of measurements 3 Total sample size 12
Corr among rep measures 0.5 Actual power 0.8162038

Nonsphericity correction € 1

Figure 5. An a priori power analysis for a repeated measungthin factors ANOVA. With an = 0.05,
80% power , and Coheno6s f = 0.4QA2 the necessary sa
Rationale for Exclusion Criteria

The exclusion criteria for Experiment 2 are similar to those in Experiment 1. First,
individuals who indicate severe levels of anxiety, indicated by a score greater than 10 on the
GAD-7 (Spitzer et al., 2006vere deemed ineligible. The rationale here is supported by a study
from Mennin et al. (2005Wwhichfound that individuals who met criteria f&AD displayed
patterns of emotional dysregulation. Next, those whccated severe depressive symptomology,
indicated by a score greater than 28 on the-BDWere deemed ineligible. The rationale for this
is exemplified in Rive et al. (2015), where participants were instructed to reappraise an
emotional image through psychological distancing, and participants with MDD showed deficits
in this processFinally, participants with high levels of neuroticism, as indicated by a €8
or higheron the IPP 120, vere excluded from the study. Yang et al. (20@6¢d fMRI to

investigatecognitive reappraisal, and results showed a negative association between neuroticism
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and PFC areas that was indicative of decreased emotion regulation abilities in participants with
higher neuroticism levels.
Materials

For Experiment 2, prospective participants firsefllbut the study prscreener and MRI
pre-screenerand those who miénclusion criteria vereinvited via email to participate in a
neuroimaging session. Prior to entering the scanner, participargésivown a short video used
as a practice task. The videaspreceded by a neutral description and followed up by memory
guestion (i.e., a simple multiphoice questioyrationale for the memory task is outlined in the
following sectior). Specifically, the participansawt he descri ption, Al n the
dog is practicing fdarshorclipsohaodag,indrairng,dolloivéddythewat ¢ h
guestion, fAWhat waAdfterseleatingd mutipkehoiee iresponseythed or ? 0
participantwasshown the aversiveness rating scale used in Experimantd then completian
n-back task (Kirchner, 1958). Thelrack task is a task that presents a series of visual stimuli,
and then asks the participant to recall whether a given stimulus matches a stimulus from n trials
befor e-2(0e .wp.u,l divm ef er trials agd)Feor thustpioject thatmck fasko m 2t
serval as an active recovery period for the participant to return to a baseline state before viewing
the next video, and the data here will not be analyzed for the purpose of this project.

Data collection wasconducted using a Siemens 7T MAGNETOMrraXat the Auburn
University MRI Research Center. The scanner usesan&@nel head coil provided by Nova
Medical (Wilmington, MA), with an &hannel parallel transmit array. The coil is equipped with
a small mirror so that the participant can see the strel@nd them while in the scanné.
standard imaging sequencasused, with a resolution of 1n¥nDuring the scan, the participant

wasshownthe 12 negative videalected from Experiment With each video, theyerealso
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shownawrittenprompi ased on the condi thadnegativepomgisyr e i n.
four hadpositive prompts, and fourad noprompt. For exampl@ne stimulusn the negative
prompt conditiorwas a video clip fronBrothers (2009}hat depicts a soldier being told to kill
another man with the prompt
fiThe man in this video is a kidnapped soldier who is forced to kill another man with a
pi pe. o
An example of a stimulus in the positive prompt condition is a video clip from the fRovi®
(2015)that depicts a boy jumping out of a car and running from a man with the prompt:
fiThe boy in this video is having a nightmare about being kidnapped, but he wakes up and
reali zes hebés perfectly fine.od
Next, theywereshown amultiple-choice questioraversiveness rating, apeérform then-back
task. The aversiveness rating andatk task are the same as that which the participant practiced
before entering the scanner. The 7T scanner is equipped hatindaeldMIR-compatible device,
where participants @reable to select their desired response for the memory questions,
aversiveness ratings, an<back tasks.
Rationale for Deception
Participantsvereinformed that the primary purpose of the study is to assess neural
activation patterns during a vidéased memory tasKhis wasdone to preserve the true focus
of the project oremotionreappraisal. If participants figure out that the-pideo prompts are
attempts to alter their emotional appraisal of the video, the process could gradually shift from an
implicit process to more of an explicit process (Braunstein, Gross, & Ochsner, 301c8 this
project is aimed at implicit reappsail specifically, we want to shield participants from

deliberately altering their emotion@sponseas much as possibladding a question about the
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content of the videalso servesas an attention check, to ensure that participants are attending to
the video that theyére shown.
Procedure- Pre-Scan

After completing the Experiment 2 psereeners, eligible participarderivedat the MRI
Research Center ameereescorted to the 7T suite to complete the MRF®cezen Entry Form
and the study consent form (Appendix C). The researcher responsible for obtaining consent
reviewedthe forms with each participant to ensure comprehension of the study tasks. Once the
participant consented and a researcher signed off on the forms, they cdrnh@ete-scan
practice task to ensure that they undmstwhatwasexpected of them during the procedure.
After successfully completing the practice task, the participant cbamigesurgical scrubs (to
ensure that there is not metal in their clothingyl their height and weight taken (a common MR
practice to determintne appropriate Specific Absorption Rate of radio frequenciesrfor a
individual (Baker et al., 2004)), amgereswept for metal with a handheld metal detector. The
participant vasthen beplaced in the scannefFheyweregiven headphones so that theyid
communicate with the scan operator during the procedure, a smatbiiRatible button box to
use to respond to task instructions, and a squeeze ball that can be used in case of emergency to
alert the operator to pause the scan and come speak with themopTportion of the head coil
with the mirrorwasp | aced over the parti ci pdahatthéysvoulde a d ,
like to continue with the procedure, the participaassent into the scanner.
Procedure- In-scan

During data acquisition, the participacbmplete 12 trialsi 4 negative videswith
negative prom@(é n e g & 4 negatvé videswith positive prom@ (6 p o s ), and 4 e 6

negative videos with no promf@ n e u).tTihed2trials ofthenegative, positive, and neutral
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conditionswere divided into 3 blocks of 4 videos each, where each oloatainedat least one

but no more than two videos from each prompt condition and had average aversiveness ratings

that were as statistically similar as possible, and the blocks were randaonasitess potential

order effectsEach trial vasdivided into8 phases (Figur8): 1)al5>s econd O6descript i
where the negativéescription positivedescription, or nalescription vasdisplayed on a white
background,2)a-Ss econd f i xati on cr os fastedd}zminltes, 4 vi deo |
anotherSsecond i xati on qu ®stsi, owhertlie paetieidant respaedito the

multiplec hoi ce question regarding the video conter
to indicate their emotional response to the video, and 7)-Haektask phase. After completing

all 12 trials, the participantvasremoved from the scanner and taken back into the lounge area.

The participantvasdebriefed, including an explanation of the true purpose of the task and the

rationale for deception, and compens&ib@for their time.
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Figure 6. fMRI task design. Structure is the same for neutral, negative, and positive conditions.

fMRI Data Collection

Prior to fMRI data collection, structural MRI imagegncollected using a T+*
weighted imagingequence (MRAGE 256 slices, @x0.6x0.7mm voxels,
TR/TE=4000/3.15msFOV=240mm, flip angle=°, base/phase resolutiod40/10Q ascending
acquisition) . During the scanning trials, we wil/l c
aT2*-weighted imaging sequencegslices,1.6x1.6x1.6nm voxels,TR/TE=2500/20ms
FOV=2@Bmm, flip angle90°, base/phase resolutioh30'100, interleaved acquisitiojVhole-
brain datavascollected, and for analysis, datasextracted fronpredetermined regions of

interest (ROIs) within the bilateral amygdalae, vIPFC, dIPE@,dmPFGn line with

placements specified in similar studies (Buhle et al., 2014; Wang et al., 201@sd/delleced
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fMRI data during the 1back task phase usitige samé& 2*-weighted imaging sequence
described abovéut this data wsnot analyzed for the purpose of this project.
Analytic Plan

1. Hypothesis 1Neural activity will decrease in the amygdala from the negative prompt
condition to the positive prompt condition. To test this hypothesis, | catthuc
repeated measures ANOWAh thenegative, positive, and neutrednditions.

Analytic Plan:To address Hypothesis 1, | extredthe BOLD signal from the

amygdala. Théilateralamygdala regiosiof interest (ROd) weregenerated from the
HarvardOxford Subcortical Probability Atlas, thresholded at 50%, and registered

i nt o e ac h brpiusingi F8L tgolal@nkirssen & Smith, 2001; Jenkinson et

al., 20032. The BOLD signalvast hen extr act edithimeachng ' f s | me
conditionand each subject to generate the dataRstultant values evethen input

into a repeated measures ANOVA.

2. Hypothesis 2Neural activity will increase in the (2A) vIPE@B) dIPFG and (2C)
dmPFCfrom the negative prompt condition to the positive prompt condition. To test
these hypotheses, | will conduct a repeated measures ANOVA for each brain region,
with thenegative, positive, and neutrednditions.

Analytic Plan:To address Hypothes2A-2C, | extracedthe BOLD signal from the
bilateralvIPFC, dIPFC and dmPFCThe ROlsweregenerated based on coordinates
from previous studieJchsner et al., 2002yYang et al., 20LKirk, Lilleholt, &
Freedberg, 2020which are all based on MNMontreal Neurologic Institute)
coordinatesand were adjusted faine 2-millimeter template if neede(See Figure 7

for voxel placementsSpecifically, voxel placements are as followight dIPFC (x=

27



Neural Underpinnings of Implicit Reapprdisa

40, y=28, z=38), left dIPFC (x=-36, y= 22, z=48), right dmPFC (x 10, y = 20,

z=50), left dMPFC (= -24, y= 24, z=50), right vVIPFC (x= 48, y= 38, z=-6), and

left VIPFC (x=-54, y=42, z=12). 6mm spherical ROl&/erepredetermined for

each ROI, andhiesewerer e gi st ered i nto each participa
(Jenkinson & Smith, 2001; Jenkinson et al., 2002e BOLD signalvasthen
extracted using '"fslmeantsd within each ¢
data se{please see preprocessing steps described beRegultant values evethen

input into a repeated measures ANOVA.
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Amygdala ROIs: Orange = Left amygdala; Green =  PFC ROIs from left to right: Red = Left dIPFC; Blue = Left dmPFC; Yellow = Right dmPFC;
right amygdala Green = Right dIPFC; Purple = Left vIPFC; Orange = Right vIPFC

PFC ROIs: Yellow = Right dmPFC; Green = Right dIPFC
Figure 7. Voxel placemesifor amygdala and PFC ROlIs.

Project Preregistration
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The proposed projegtaspreregistered through the Open Science Framework (O&F)
free, open platform used to easily manage, store, and share project information publicly
(https://osft.io). Preregistrationvascompleted before any daaaalysistook place.
fMRI Data Preprocessing

FMRI data processing was carried out using FEAT (FMRI Expert Analysis Tool) Version
6.00, part of FSL (FMRIB's Software Library, www.fmrib.ox.ac.uk/fBijior to statistical
modeling, data were converted to Neuroimaging Informatics Technology Initiative (NIFTI)
format us i 4, MorganM&hburnerpSmith, & Rorden, 2018)d all norbrain
material was removed from the da(Gmith,a®3)ng FSLO
Motion outliers were calculated using FSL6s m
(http://fsl.fmrib.ox.ac.uk/fsl/fslwiki/FSLMotionOutliers), which analyzes the data before any
preprocessing is done ientify any moderat® large motion beyond what might be correctable
with linear motion correction. Motion outliers are identified as those volumes that fall outside the
default threshold defined as theé™&ercentile + 1.5 inter-quartile rangeThe results of running
the motion outlier script is a text file identifying volumes exceed the default threshoto fion
OAY | OAYINB aGmék ané Tl aKAz2ys.Thdi&iNIBisthané Ay RA
included in the statistical analysis as an explanatory variable which regresses out, or excludes,
the aberrant volumedsom the analysisRegistration to high resolution structural and/or standard
space images was carried out using FL[Bdnkinson 2001Jenkinsor2002. The following
pre-statistics processing was applied; motion correction using MCFLIRT (Jenkinson, 2002);
slicetiming correction using Fouriespace timeseries phasshifting; norbrain removal using
BET (Smith, 2002); spatial smoothing using a Gaussian kernel of FWHM §randmean

intensity normalisation of the entire 4D dataset by a single multiplicative factor; highpass
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temporal filtering (Gaussiaweighted leassquares straight line fitting, with sigma=50.0s).
Time-series statistical analysis was carried out using FILM with local autocorrelation correction

(Wooalrich, 2001).Higherlevel analyses were performed with a mixed effects model where

subjects were treated as r anmgatin® f aficnteourtsr,a laon, d a
A p o s icanditiores were generated al ong with diff errancal ma@an df
i p o s-n & u v&(&dussianised T/F) sistic images were thresholded using clusters

determined by > 3.1 and a (corrected) cluster significance threshofnl=00.05 (Worsley,

2001).In order to assess how different prompts affect the ROIls implicated in implicit
reappraisal, mean activation of the left and right amyge®&,C, dIPFC and dmPF®etween
activity and conditions wreextracted using FSL utilities (i.e., fsimeants). Since the proposed
study involvesB distinct ROIs, lextracteddata from the predefined ROI masks and analyze
usingrepeated measurasalysis of variance (ANOVA). As such, | analgizbe data witl8

repeated measures ANO¥Aesting forthe effect of prompt condition on changes in BOLD
response for a given RQRrior toanalysis data were inspected for normality using a Shapiro
Wilk test and outliersveredetermined andemoved from the data sa$ folows: one outlier

from the Lamy (left amygdala) X Neutral condition, one from the Ramy (right amygdala) X
Neutral condition, one from the LdAMPFC X Neutral condition, one from the LAmPFC X positive
condition, and one from the LvIPFC X Negative conditia uc h| y 6 s s phalsoi ci ty 1
conducted prior to analysiand corrections to the degrees of freedom were made for any
analysis that violated the assumption of spheridibhese analy®s wererepeated for each of the
eighthypothesized ROland repeated measures ANOVAs wereinaorder to detect any
significant change in BOLD signal brought aboutitmplicit reappraisalFor any of theomnibus

ANOVAs thatreacleds i gni f i ¢ an c-leogctestswileenyddcted. p 0 s t
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Results

Experiment 1
Participants

For Experiment 1506 respondents completdide online surveyOf those 21 responses
were excluded for beingiacomplete 114 responses were excludsesed on mental health
criteria (i.e., high levels of anxiety, depression, andéuroticism) 114 responses were
excluded for not watching the video stimuli in their entirety, and 2 responses were excluded for
participants beingver the age of 30, leaving our final sample size at N = 255. Our final sample
had an average age.71years(Mage’ SDage=19.7T 2.11yearg and included’2 males;]178
females, 3 notbinary, 1 norconforming,and2vh o sel ect ed O6ot her/ prefer
sample was 84.8%/hite/Caucasiarg.9% African American, 5.1% Asian, 3.1% mixed race, and
0. 8% sel ected o tAfl participantsavere aurrent duburn Univessayystudents
who were granted one hour of SONA credit upon completion of the survey.
Results

In order to determine which video stimulould be used for Experiment 2, the
aversiveness ratings fal 20 videos were taken and averaged across particifs®s able 1L
Next, the videos were rank ordered based on their avaxagsivenesgating, from the highest
rating to the lowest rating (i.e., from the most negative to the least negatidghe 12 videos
with the highest ratings were selected as stinillen thel2 videos wee divided intathree
groupssuch that eachroupof four videos had average ratings that were as close together as
possibleThough & possible combinations of videos wdoemulated and the combination with

the smallest difference in average rating was selected (a difference of 0.160nilkeft scale),
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there was still one group that had a statistically signifigdotver average rating. This group
waschosen to become the negative prompt gramgl | note this aa limitation of this

experimentThe ot her two groups were then randomly
groups 0 that there would be four videos preceded by each of the three promptLiygths.

the videos were sorted into three blocks of four videasordered such that each block

contained at least one but no more than two videws &ach prompt groupjdeos from the

same prompt group were not presertiadkto-back andall three of the blocks haal/erage

ratings that were not statistically different. These blocks were then randomized for each

participant in Experiment 2.

Table 1.

Video Stimuli Aversiveness Results

Block  Video Avg. Rating Rank Prompt Group

A Video 3 4.32 12 Negative
Video 8 4.85 7 Neutral
Video 17 5.19 1 Negative
Video 10 4.96 5 Positive

B Video 6 5.16 2 Positive
Video 4 4.87 6 Neutral
Video 20 4.54 11 Negative
Video 13 4.73 8 Positive

C Video 18 5.14 3 Neutral
Video 11 4.54 10 Positive
Video 7 4.56 9 Neutral
Video 16 4.98 4 Negative

*See Appendix B for full titles of videos

Experiment 2

Participants
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For this experimenB0 respondents completed thaline prescreenerOf these 19
responsesvere removed for being incomplete, 3 were removed for being dupliGatese
excludedfor having an age older than,30were excludefbr not meeting mental health
inclusion criteria, and 6 were excluded for having an MRI incompability. Os2hvemaining
responses who were contacted, 22 never responded to s;Heduing our final sample size of
N = 30.0ur sample had an average ag@2P3 years (Mye’ SDage= 22.93 2.80year9,
included10 males and 20 femaleandincluded 30 White@ Hispanic/24 noiHispanic)
participantysee Table 2 for a full demographic summanf). 30 participants completed the
entire scanning procedure and were compensated $50 for theiDuimeg scanning, all
participants answeredll the multiplechoice questions during the correctly (i.e., all participants
correctly responded to all attention checks). Average ratinghdoritleo stimuli that were

presented iscanare presented in Table 3.
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Table 2.
Experiment 2 Demographics
n 30
Sex (M/F) 10/20
Age (years) 22.93+2.80
% Race/Ethnicity
White, non-Hispanic 80% (24)
White, Hispanic 20% (6)
% Employment
Student 60% (18)
Employed, full time 33.3% (10)
Employed, part time 33%(1)
Unemployed 3.3% (1)
Retired 0
% Education Level
Some high school 33%(1)
High school graduate 50% (15)
Current undergraduate student 20% (6)
Current graduate student 16.7% (5)
Completed graduate program 10% (3)
Mental Health/Personality
GAD-7 3.04+2.79
BDI-II 4.77+6.31
IPIP120 56.83+17.26
Emotion Regulation
Reappraisal 4.88+1.23
Suppression 3.52+1.36

Table 2. Data are presented as M+SD. Mental

Health/Personality scales: Generalized Anxiety Disorder-7,
Beck Depression Inventory-11, International Personality Item
Pool-120 (Neuroticism subtest). Emotion Regulation scale:
Emotion Regulation Questionnaire (ERQ).
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Table 3.
Video Stimuli Ratings- In-Scan
Block  Video Avg. Rating Rank Prompt Group

A Video 3 4.30 12 Negative
Video 8 4.70 7 Neutral
Video 17 4.90 1 Negative
Video 10 4.40 5 Positive
B Video 6 4.87 2 Positive
Video 4 4.57 6 Neutral
Video 20 4.30 11 Negative
Video 13 433 8 Positive
C Video 18 5.27 3 Neutral
Video 11 3.73 10 Positive
Video 7 4.07 9 Neutral
Video 16 5.03 4 Negative

*See Appendix B for full titles of videos

Amygdala Hypothesis L

Repeated measur@hNOVAs were conductedith prompt condition as theithin-
subjects factor andctivation levels (measured in BOLD resporae}jhe outcome variab{see
Table4 for resultsfor all ROI9. Prior to analysis, data were inspected for normaising a
ShapireWilk test, and one outliein the left amygdala neutral condition (Lamy x Neutral) was
removed, and one outlier in thight amygdala neutral condition (Ramy x Neutral) was removed,
leaving a sample of n = 29 feachamygdala analys. For the left amygdalda uc h |l y 6 s
sphericity test revealed that the assumption of sphericity was viotZ(@) € 10.31p = .005),
therefore the degrees of freedom were corrected using GreerBeisser estimates of
sphericity €= 067). Results suggested that there was no signifieffett of conditioron
activation levelgF(1.29, 36.19) = 2.33)= 0.129) For the right amygdaldauc hl yés spher

test revealed that the assumption of sphericity was violat¢?)) (= 6.76,p = .034), therefore the

degrees of freedom were corrected using Greenh@esser estimates of sphericigy50.80).
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Results again suggested that there was no significant effect of corattectivation levels
(F(1.48, 41.43) ©.92,p = 0.381). This fails to support hypothesis 1, whemas hypothesized
that activation levels in the amygdakaould significantly decreadeom the negative prompt
condition to the positive prompt condition.

Although the omnibus analysis was insignificant, fmatanalyses did yield significant
differences across prompt condition, and due to the lack of existing neuroimaging literature
pertaining to implicit reappraisdlpelieve it is important to still briefly mention those findings
here. Pairwise comparisons revealed that activation levels in the left amygdala were greater in
the negative condition (M = 0.189, SD = 0.088mpared tahe neutral condition (M = 0.058,

SD = 0.043p = 0.00), but notthe pogive condition (M = 0.071, SD = 0.070), and this
difference was significanWhile the lack of significance in the omnibus tkstits the ability to
draw meaningful conclusions from the pairwise comparisonsintgsrtantto considethe
potential effects of prompt condition on left amygdala actifotyfuture studies

Prefrontal Cortex (Hypothesis 23

Repeated measures ANOVAs were conducted with prompt condition as the within
subjects factor and activation levétseasured in BOLD response) as the outcome variable (see
Table5 for full results). Prior to analysis, data were expected for normality using a Shéjtkro
test, andbne outlier in the left dmPF@eutral condition (LdAIPFC x Neutral) was removed, one
outlier in the left dmPFC positive condition (LdIPFC x Positive) was removed, and one outlier in
the left vIPFC negative condition (LVIPFC x Negafi was removedeaving a sample size of
eitherN = 29 orN = 30 for thePFCanalysesForthe leftdIPFCMauch| y6s spherici't

revealed that the assumption of sphericity was viol@&@) =12.63 p = .00, therefore the

degrees of freedomvere corrected using GreenhowuSeisser estimates of sphericig/50.63).

37



Neural Underpinnings of Implicit Reapprdisa

Resultssuggested that there was a significgfiféct of condition on activation levels({.41,
40.78) = 9.68p < .007)). Posthoc pairwise comparisonsee Tablé) revealed thaleft dIPFC
activation was greater e negative prompt condition (M0297, SE = 0.072han in either

the neutra(M = 0.088, SE = 0.10) or positive prompt conditio(M = -0.246, SE $.113) and
these differences were significamegativeneutral,p = 0.022; negativgositive,p = 0.002).The
difference between theeutral and positive conditions was not significéimbugh this difference
wasapproabing significance (neutrgbositive,p = 0.067) In the left dMPFCMa u c hl y 0 s
sphericity test revealed that the assumption of sphericity was vig@) = 15.98 p < .001),
therefore the degrees of freedom were corrected using GreerBeisser estimates of
sphericity €= .59). Resultssuggest that there was a significant effect of condaimactivation
levels F(1.71, 46.14) = 8.79 < .001)). Poshoc pairwise comparisons revealed that left
dmPFC activation was greater in the negapirampt condition (M = 0.203, SE = 0.060) than in
either the neutral (M = 0.006E = 0.055) or positive prompt condition (M&126, SE =

0.065), and these differences were significardgativeneutra) p = 0.02; negativepositive,p
<.00)). The difference between the neutral and positive conditthdsot reach significant
(neutralpositive,p = 0.351) Apart from these two regionth)ere were no other significant
findings. These findinggontradicthypotheses 2a, which hypothesized thattivation in these
regions of the PFC would be greater in the positive prompt condition than in the negative prompt

condition.
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Table 4.
ANOVA Results
ROI daf F Sig.
Left Amygdala 1.29,36.19 2.33 0.129
Right Amygdala 1.48, 41.43 0.92 0.381
Left dIPFC 1.41,40.78 9.68 .001*
Right dIPFC 1.55,44.98 0.46 0.586
Left vIPFC 1.89, 53.03 0.80 0.450
Right vIPFC 1.58, 45.74 0.55 0.539
Left dmPFC 1.71,46.14 8.75 0.001*
Right dmPFC 1.86, 53.85 0.20 0.803
* = significant at a = .05
Table 5.
ANOVA results by Condition & Post Hoc Testing
Pairwise Comparisons
ROI Condition Mean Std. Err. Conditions Mean Diff.  Std. Error Sig.
Left Amygdala Negative 0.189 0.038 Negative Neutral 1.394 0.044 0.010*
Neutral 0.049 0.034 Positive 0.174 0.102 0.222
Positive 0.014 0.090 Neutral Positive 0.035 0.097 0.932
Right Amygdala Negative 0.144 0.032 Negative Neutral 0.086 0.044 0.142
Neutral 0.058 0.043 Positive 0.073 0.076 0.609
Positive 0.071 0.070 Neutral Positive -0.013 0.079 0.986
Left dIPFC Negative 0.297 0.072 Negative Neutral 0.209 0.074 0.022%*
Neutral 0.088 0.070 Positive 0.543 0.143 0.002*
Positive -0.246 0.113 Neutral Positive 0.334 0.144 0.067
Right dIPFC Negative -0.114 0.070 Negative Neutral 0.009 0.069 0.991
Neutral -0.123 0.072 Positive -0.079 0.117 0.778
Positive -0.035 0.106 Neutral Positive -0.088 0.111 0.711
Left vIPFC Negative 0.038 0.087 Negative Neutral 0.020 0.120 0.985
Neutral 0.018 0.063 Positive 0.131 0.098 0.388
Positive -0.093 0.078 Neutral Positive 0.111 0.116 0.608
Right vIPFC Negative -0.094 0.058 Negative Neutral -0.036 0.067 0.853
Neutral -0.058 0.062 Positive -0.091 0.106 0.853
Positive -0.004 0.105 Neutral Positive -0.055 0.084 0.793
Left dmPFC Negative 0.203 0.060 Negative Neutral 0.197 0.069 0.001*
Neutral 0.006 0.055 Positive 0.329 0.073 0.020*
Positive -0.126 0.066 Neutral Positive 0.132 0.094 0.351
Right dmPFC Negative -0.052 0.046 Negative Neutral 0.017 0.052 0.943
Neutral -0.069 0.041 Positive -0.021 0.066 0.803
Positive -0.031 0.045 Neutral Positive 0.037 0.059 0.803

*significant at a = .05
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Mean BOLD Activation in Left dIPFC Across Conditions
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Figure 8. Mean BOLD signa{measured bpercent signal change from baselibg)prompt
conditionfor the left dIPFCError bars represent standard erfot.significant ata = .05.
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Mean BOLD Activation in Left dmPFC Across Conditions
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The current study utilized 7 Tesla fMRIethodologies texaminechanges in activation
across regions of the brain during an implicit emotion regulation @skresults indicated that
the left hemisphere dorsolateral PFC and the left hemisphere dorsomedial PFC had increased
activation levels when an aversive video was preceded with a negative emotional prompt
compared to a positive prompt or a neutral profmpis finding contradicts Hypothesis 2b and
2c, wherd predicted that the bilateral dIPFC and bilateral dmPFC would have higher activation
in the positive prompt condition as an effect of the participant reappraising the negative video
content. Further, nother ROIs demonstrated significant differences in activation levels across
prompt conditions. Thus, hypotheses 1 and 2a were also not supported. However, both
significant and insignificant findings of this experiment are important to consider in thextont
of the existing implicit reappraisal literature.
Amygdala and Implicit Reappraisal

| examined thdeft and rightamygdala as regions of interest for this study, hypothesizing
that the amygdakwould show increased activation in negative prompt conditions compared to
positive prompt conditions as a result of implicit emotion regulation. Our analyses failed to
support significant differences across conditions in both the left and right amygmlala,
cannot support our initial hypothesis. Though the omnibus analysis was insigngaianise
comparisons revealed that activation leweltheleft amygdala wersignificantlygreaterin the
negative conditiothan the neutral condition and the positive condition, thdugterpret this
with caution Importantly, given the lack of neuroimaging utilizing implicit affective regulation,
this finding is intriguing and allows for justification for future studies to explore the potential

role of prompts on modulating the left amygdala response.
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Although there is a great deal of evidence that the amygdala is heavily involved in
explicit emotion regulation, there is less information regarding the role of the amygdala in
implicit regulationspecifically Knowing this,I considera fewpotential explanations fahese
findings.From a neuroimaging standpoint, only a small number of studies have directly
examined the neural coordinates of implicit emotional reappraisal, and while thanRFdala
network is suggested to operate in similar fashion to how it does in explicit ealotion
reappraisal, this has not been causally concluded. Simply, there is a possibility that implicit
reappr ai auitthecamygdala ih the same way that explicit reappraisal 8dateral
amygdala areknown to bemore active when negative ematis increased, however, the
degree of this increase is dependent on both the valence of the stimulus and the degree of arousal
that the stimulus elicits (Gallagher & Chiba, 1996; Lin et al., 2020). Therefore, it is entirely
possible that the video stim@nd written prompts used in this project did not have the
emotional valence necessary to elicit condispecific changes in activation levets may have
been more arousing that previous stimuli that were static in n&nosving that previous
researh utilized preceding prompts ancereable to generate significantly different activation
levels in the amygdaégWang et al., 2017), it is essential to consider the stimuli selection used
here.Further, though causal claims cannot be drawn based on the lack of significance in the
omnibus test, the pairwise comparisons revealed that the left amygdala showed significantly
greater activation in the negative condition compared to the neutral canditis could suggest
that,while the prompt conditions didontribute to some degreehange in activation levels
such that the left amygdala was more active when negatively prontptedld also be the case
that the small different in ratings for the negative prompt videos elicited greater activation.

PFC and Implicit Reappraisal
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We also examined regions of the Pkit®wn to be involved in reappraisal processés
namely, thdeft and rightdorsolateral, domnedial and ventrolateral PRChypothesizing that
all of these regions would show an increase in activation levels in the positive prompt condition
compared to the negative prompt condition. This hypothesis was not supported, though evidence
for significant differences in activatiorvels was found in the opposite direction. The higher
levels of activation in the negativegmpt condition compared to the positive prompt condition
is interesting considering the typical emotion regulation neural pathway through which the PFC
downregulates the amygdala, drete lexplore potential explanations for thigurther,it is
interesting that both of the ROIs that showed significant differences in activation levels between
conditions are in the left hemisphere, and we also consider potential factors influencing this
hemispheric disparity.

First, there is evidence that explicit reappraisal uses a broader neural network than
implicit reappraisal (Braunstein, Gross, & Ochsner, 20LfFgrefore, it is possible that implicit
reappraisal uses a smaller, more refined subset of cortical regions as opposed to the six PFC
regions hypothesized hemgdext, the level of PFC activation in the context of cognitive
reappraisal is suggested to be dependent on the intensity of the emotion experienced in response
to the stimulus (Silvers et al., 2018ecause novel video stimuli were used in this project, it is
difficult to conclude that the valenesmd degree of arousal elicited by these stimuli were great
enough to elicit a@ifferential responserurther, individual differences could alter how
participants emotionally respond to certain video stimuli. For example, a participant who has
worked as a first responder may have a dulled emotional response to watching a video of a
burning building basedn their own desensitization to those types of sceresugh the use of

video stimuli is essential in recreating responses that are more comparable to real world
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experiences, there is more work to be done in creating effective stimulRegezding the
observed hemispheric disparity where only the left hemisphere contained ROIls that had
significant changes in activation levels based on condition, existing literature regarding
hemispheric specificity iemotion regulatioshould be considereBroadly, ®me evidence
suggests that increasesg@nerakemotional experience (both negative and positive) primarily
engages leflateralized prefrontal regions (Kim & Harma, 2007. More specifically, existing
literature also has suggested that the emotion regulation strategy of explicit cognitive reappraisal
tends to be a leffateralized process (Papousek et al., 20Lfgrefore, it is possible that the
participants in this study were regulating their emotions to some degree, but just maybe not in
the same way that they would have if they had used explicit cognitive reappraisal. It is
interesting to consider these find®in the context of differences between explicd anplicit
reappraisal, and it highlights the need for more nuanced research on implicit reappraisal.
Limitations and Future Directions

The results from this study should be interpreted in light of several limitations. First, the
process of implicit reappraisal is difficult &icit methodologically Specifically, thedearthof
implicit reappraisal researahneates a lack of empirically tested tasks for measuring implicit
reappraisal. For example, some studies have used techniques such as affective labeling, which
involves putting oneds feelings into words,
& Lieberman, 2018), while bers (including this study) have used variations of priming
techniques as indirect measures of implicit reappraisal (Williams et al., 2009). Because this form
of cognitive reappraisal is implicit, it is difficult to truly isolate implicit reappraisal esgaitive
process. Future research should compare different strategies for implicit reappraisal and their

impacts.Next, there is a possibility that the prompts that were presented before the videos
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werenot salient enough to convince participan
the positive condition) were accurate depictions of the aversive events unfolding in the video

clips. While a team of affective neuroscience researchers worked together to generate the

prompts, the decision to use novel video stimuli and prompts introduces the lirsithébon

accompanynot using a standardized set of stimuli. Further, as previously mentioned, the group

of videos in the negative, positive, aneltral prompt groups were significantly different in their

average aversiveness ratings. Though this differencewagrdly minor, the negative prompt

group containing a group of videos thatatistically speakingvere significantly more aversive

couldhave influencedhe outcomes. These limitations highlight a need to create a universal set

of video stimuli in the same way that previous research has created standardized sets of still

image stimuliNext, there are potential sampling biases that could be influencing our results.
Specifically, our sample of n = 30 was 100% White (80% Hapanic, 20% Hispanic). Though

the | ack of diversity i n takenrronstkermqutheasterndJnitéed at y
States that is largely comprised of university studengseatly limits the ability to generalize

the findings of this study to a larger populatibiext, the process of undergoing an MRI scan

may elicit some negative emotions for certain people, skewing their emotional experience.
Though no explicitself eport data was collected in this st
experience, it would biateresting to include that in future studies and/or statistically analyze

how environmental factors such as being in the scanner may have influenced hcipapasti

responded to the aversiveness ratings and how they may have influenced changes in brain
activation.Lastly, future research may consider replicating this study design using a between
subjects approach as opposed to a within subjects approach. Having participants only be exposed

to one prompt condition could help account for potential influence froncipeit fatigue, order
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effects (since the stimuli here were pseudorandomized rather than fully randomized), and would
likely constitute a larger sample size with improved external validity.
Conclusions

The study presented here submits novel evidence for neural bases of implicit reappraisal
through the use afltra-high field strength (i.e., 7 Teslaguroimaging techniques and video
stimuli as opposed to still images. Results suggest that the left dIPFC and dmPFC may play key
roles in implicit reappraisal paradigms, though the directionality may not be in line with existing
knowledge on explicit reggaisal.These findings could suggest that implicit reappraisal operates
via different neural pathways thaxplicit reappraisal, but further research is needed to make
these claims. Though implicit cognitive reappraisal is difficult to isolate from an experimental
perspective, the potential cognitive benefits it may have in comparison to other processes of
enpotion regulation and the current deficit of literature on the topic make it a worthwhile neural

process to research.
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Appendix A- Recruitment Materials

Recruitment Flyes:

Emotional Ratings of
Movie Clips

Auburn University Department of Psychological Sciences

What is involved?

e This study is 100% online, self-
administered, & only takes about
an hour to complete

e Complete some mental health
surveys, and then (if eligible)
watch & rate a series of movie clips|

Interested?
What will You receive? Scan here to get a link to
o Participants automatically the study’s SONA page!
receive an hour of SONA credit!
Who is eligible?
e All AU Students are encouraged to
complete the mental health surveys
» Select participants will complete the

movie clip portion of the survey

Email Ava White

.(a,jW013_’7_@anurn.edu)- The Auburn University Institutional

Review Board has approved this
Document for use from

for more info! D12a2024 o TR

Protocol #

6C
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> 8 Functional MRI on

AUBURN.

Video Memory

An fMRI Study on How the Brain Remembers Videos

Auburn University Department of Psychological Sciences

What is involved?

« Participants will take an online
screener to determine eligibility

» Eligible participants will be invited
to the AU MRI Center

e MRI participants will watch short
video clips and answer questions
about them while recieving an MRI

non-SONA What will you receive? Via SONA
1 SONA hour (if applicable)

for the online screener

Up to $50 and a picture of
your brain, & 3 SONA hours
(if applicable) for scanning

Anyone age 18-30 is encouraged to take
__ the screener to see if you're eligible!

N\

Questions? Email Ava White for more info! This Ao Uniemrlr e e

Review Board has approved this
Document for use from

ajw0137 @auburn.edu i .

Protocol # __ 24-781 EP 2404

Email Templates:
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Subject: Study Participation- Neuroimaging and Memory

Hello,

You are receiving this email because you've expressed interest in participating in the Neuroimaging and
Memory Project, a project run by the Auburn University Department of Psychological Sciences and the
Auburn University MRI Center.

To determine eligibility, you will need to complete an online Qualtrics survey that takes approximately 30
minutes or less to complete. Once we receive your data, an investigator will contact you regarding your
eligibility status.

Those who are eligible for the MRI portion of the study will be invited to complete an in-person scanning
session, where you can earn 3 hours of SONA credit, up to $50, and the opportunity to see a picture of your
brain.

The Qualtrics survey can be accessed here: QUALTRICS SURVEY

If you have any guestions, please feel free to contact the study's investigators directly: Ava White
(ajw0137@auburn.edu) & Dr. Jennifer Robinson (jrobinson@auburn.edu).

Thank you for your time,
AU Cognitive & Affective Neuroscience (CAN) Lab

Subject: Study Participation- Neuroimaging and Memory

Hello,

You are receiving this email because you've expressed interest in participating in the Neuroimaging and
Memory Project, a project run by the Auburn University Department of Psychological Sciences and the
Auburn University MRI Center.

To determine eligibility, you will need to complete an online Qualtrics survey that takes approximately 30
minutes or less to complete. Once we receive your data, an investigator will contact you regarding your
eligibility status.

Those who are eligible for the MRI portion of the study will be invited to complete an in-person scanning
session, where you can earn 3 hours of SONA credit, up to $50, and the opportunity to see a picture of your
brain.

The Qualtrics survey can be accessed here: QUALTRICS SURVEY

If you have any questions, please feel free to contact the study's investigators directly: Ava White
(ajw0137@auburn.edu) & Dr. Jennifer Robinson (jrobinson@auburn.edu).

Thank you for your time,
AU Cognitive & Affective Neuroscience (CAN) Lab
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Subject: Study Participation- Neuroimaging and Memory

Hello,

You are receiving this email because you've completed the first phase of the Neuroimaging and Memory
Project, a project run by the Auburn University Department of Psychological Sciences and the Auburn
University MRI Center.

After reviewing your data, we are happy to inform you that you are eligible for the second phase of the
study. If you choose to participate, you will complete one scan that will last up to 90 minutes at the AU MRI
Center. Your total time commitment will be approximately 2 hours.

Upon completion of the study, you will receive 3 hours of SONA credit, as well as $50, and the opportunity
to see a picture of your brain. If you would like to participate, please use the following link to schedule an
appointment time: Sign up here!

If you have any questions, please feel free to contact the study's investigators directly: Ava White
(ajw0137@auburn.edu) & Dr. Jennifer Robinson (jrobinson@auburn.edu).

Thank you for your time,
AU Cognitive & Affective Neuroscience (CAN) Lab

Subject: Study Participation- Neuroimaging and Memory

Hello,

You are receiving this email because you've completed the first phase of the Neuroimaging and Memory
Project, a project run by the Auburn University Department of Psychological Sciences and the Auburn
University MRI Center.

After reviewing your data, we have determined that you are not eligible for the next phase of the study. We
appreciate your time.

If you have any questions, please feel free to contact the study's investigators directly: Ava White
(ajw0137@auburn.edu) & Dr. Jennifer Robinson (jrobinson@auburn.edu).

Thank you for your time,
AU Cognitive & Affective Neuroscience (CAN) Lab
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Appendix B- Experiment 1 Materials

Qualtrics Survey:

Consent

This is a study examining the different potential emotional effects of short video clips. This
research study is being conducted by Ava J. White, Graduate Research Assistant at Auburn
University, and Dr. Jennifer L. Robinson, Professor at Auburn University. You were selected
as a possible participant based on expressed interest via email or Sona Systems.

What is involved if you participate?

If you participate in this study, you will be asked to complete online questionnaires, and
select participants will then be asked to watch short video clips. The first set of
questionnaires relate to demographic factors and mental health. The second section of this

survey (if applicable) includes a group of 20 1-2 minute video clips followed by a couple
questions regarding the emotionality of the video.

As a whole, the first part of the section should take around 10-15 minutes, and if applicable,
the second section should take around 40 minutes. We highly recommend completing this
survey on a laptop or computer rather than a cellphone, since you may watching video
clips.

Are there risks or discomforts?

Risks associated with participating in this study include potential emotional distress that
comes from thinking about and watching emotional videos associated with certain topics
(ex. mental health, injury/death, physical harm, etc.). If you find yourself experiencing
significant distress, you may discontinue participation at any time. If you with to speak with
someone about your distress, a reference to the Auburn University Student Counseling and
Psychological Services page will be available following the questionnaires.

There are also risks associated with confidentiality breaches. To minimize this risk, only

https://auburn.yul1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview ?ContextSurveyID=SV_8CGyBbVwv4nEjDo&ContextLibraryID=UR_d6d72r... 1/37
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8/28/23,1:03 PM Qualtrics Survey Software
investigators have access to data obtained in connection with the research study that can
be identified as belonging to you. If you decide to withdraw, you may withdraw any data
that has been collected as long as it is identifiable. You will be assigned a participant
number so that your name and other pieces of identifying information are not directly
associated with data collected. All data, including your responses to these questionnaires,
will be associated with that participant number. Following data collection completion,
any/all links to identifiable information will be destroyed. The results of this study may be
presented in a professional venue, such as a journal or conference. In such an event, group
data will be presented.

Are there benefits or compensation available?

By completing this study, you can expect to receive no direct personal benefits. You will be
compensated for participation with 1 hour via Sona Systems. Your instructors should assign
specific values of course credit to these hours. Please check with your instructors for more
information.

Are there costs to participate?
If you decide to participate in this study, you will not incur any costs. If you require medical
attention, you will be responsible for all costs for medical attention/treatment.

Your participation is completely voluntary. If you change your mind about participating, you
can withdraw from the research study at any time. If you choose to withdraw, your data can
be withdrawn as long as it is identifiable. Your decision about whether or not to participate
will not jeopardize your relationship with Auburn University or any associated/affiliated
department, center, or office.

If you have any questions about this study, you can contact Ava J. White at
ajw0137@auburn.edu, or Dr. Jennifer L. Robinson at jrobinson@auburn.edu. You are
welcome to print a copy of this information letter to keep for your records.

If you have questions about your rights as a research participant, you may contact the
Auburn University Office of Human Subjects Research or the Institutional Review Board by
phone (334)844-5966 or email at hsubject@auburn.edu or IRBchair@auburn.edu.

By selecting the option below, you are indicating that you have read the information
provided and wish to participate in this research study:

O | have reviewed the provided information and would like to continue with this study.

https://auburn.yull .qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview ?ContextSurveyID=SV_8CGyBbVwv4nEjDo&ContextLibraryID=UR_d6d72r... 2/37
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7/4/23,3:55 PM Qualtrics Survey Software

Contact Info

Before completing this study, you will be asked to provide your email address. This is so
investigators can identify your information should you decide to withdraw from the study
and request that your data be removed. Your privacy will be protected. Investigators that
oversee this project are required by the Auburn University Institutional Review Board not to
disclose any information you provide in this study that could identify you as a participant, or
any other personal information you may reveal. This protects you, as well as the
investigators, from legal action(s) that could be associated with reporting illicit activities.

Please provide your email address in the space below so that we may identify your data if
needed:

Demographics

How old are you?

Which of the following best describes your biological sex?

O Mmale
O Female

Which of the following best describes your gender?

O Male

O Female

O Non-binary

O Non-conforming

QO Other/Prefer not to say

https://auburn.yull qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview ?ContextSurveyID=SV_8CGyBbVwv4nEjDo&ContextLibraryID=UR_d6d72r... 3/22
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7/4/23,3:55 PM Qualtrics Survey Software
Which of the following best describes you?

O American Indian or Alaska Native
QO Asian or Asian American

QO African American

O Caucasian

O Hawaiian or Pacific Islander

O Mixed Race

QO Other/Prefer not to say

Which of the following best describes you?

O Hispanic or Latino
O Non-Hispanic or Non-Latino

Which of the following best describes you?

O Student

O Employed, full-time
O Employed, part-time
O Unemployed

O Retired

Which of the following best describes your marital status?

O Ssingle

O Married

O Divorced/Widowed
O Prefer not to say

What is the highest level of education you've achieved?

O Some high school or less
QO High school graduate

https://auburn.yull .qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview ?ContextSurveyID=SV_8CGyBbVwv4nEjDo&ContextLibraryID=UR_d6d72r... 4/22
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7/4/23,3:55 PM Qualtrics Survey Software
QO currently enrolled in an undergraduate program
O Completed undergraduate program
QO Currently enrolled in graduate program

O Completed graduate program

Do you have a current diagnosis of any psychological/psychiatric conditions (e.g. Anxiety,
ADHD, etc.)? If yes, please list below.

O Yes

Are you currently taking medication for any psychological/psychiatric conditions (e.g.
Xanax, Adderall, etc.)?

O VYes
O No

GAD7

Over the LAST TWO WEEKS, how often have you been bothered by the following

problems?
More than half

Not at all Several days the days Nearly every day
Feeling nervous,
anxious, or on edge o O O O
Not being able to stop
or control worrying O ) O
Worrying too much
about different things o O ) O
Trouble relaxing O O @) @)
Being so restless that it
is hard to sit still o O O O
Becoming easily
annoyed or irritable o O o o
Feeling afraid, as if O O O O

something awful might

https://auburn.yull .qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview ?ContextSurveyID=SV_8CGyBbVwv4nEjDo&ContextLibraryID=UR_d6d72r... 5/22
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7/4/23,3:55 PM Qualtrics Survey Software
More than half
Not at all Several days the days Nearly every day
happen
BDI

Please read each group of statements carefully, and select one statement from each groups
that best describes how you've felt during the PAST TWO WEEKS.

| feel sad much of the . | am so sad or unhappy
1 | do not feel sad time | am sad all the time that | can't stand it
O O O @)
| feel more | feel my future is

| am not discouraged | do not expect things to

discouraged about my hopeless and will only

2 about my future future than | used to work out for me get worse
O O O O
| do not feel like a | have failed more As | look back, | see a lot | feel | am a total failure
3 failure than | should have of failures as a person
O @) O @)
| get as much . . . | get very little pleasure | can't get any pleasure
pleasure as | ever did | don't enjoy things as . |
) from the things | used to from the things | used to
4 from the things | much as | used to : )
. enjoy enjoy
enjoy
@) @ @) O
| don't feel ! fgel guilty over many | feel quite guilty most of | feel guilty all of the
5 particularly guilty things | have done or the time time
should have done
O O O O
| don't feel | am | feel I may be | expect to be punished | feel | am being
6 being punished punished P P punished
O @) O @)
| feel the same about | have lost confidence | am disappointed in .
. | dislike myself
7 myself as ever in myself myself
@) @ @) O
| don't criticize or I am more critical of e | blame myself for
blame myself more  myself than | used to | criticize myself for all of everything bad that
8 my faults
than usual be happens
O O O O
I don't cry any more | cry more than | used | cry over every little | feel like crying, but |
10 than | used to to thing can't

O O O ®)

https:ffauburn yull qualtrics com/Q/EditSection/Blocks/Ajax/GetS urveyPrintPreview ContextSurveyID=SV_BCGyBbVwvdnE|DodContextLibrarylD=UR_d6d72r...
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