INVESTIGATING UNIQUE PROFILES OF POSITIVE AND NEGATIVE IMAGERY

ABILITY WITH STRESS AND EMOTION REGULATION

by

ALEXANDRA TERASE TYRA, M.A.

A thesis submitted to the University of Birmingham
for the degree of

MSc by Research

School of Sport, Exercise, and Rehabilitation Sciences
College of Life and Environmental Sciences
University of Birmingham

October 2023



UNIVERSITYOF
BIRMINGHAM

University of Birmingham Research Archive

e-theses repository

This unpublished thesis/dissertation is copyright of the author and/or third
parties. The intellectual property rights of the author or third parties in respect
of this work are as defined by The Copyright Designs and Patents Act 1988 or
as modified by any successor legislation.

Any use made of information contained in this thesis/dissertation must be in
accordance with that legislation and must be properly acknowledged. Further
distribution or reproduction in any format is prohibited without the permission
of the copyright holder.



Abstract
The objective of this thesis was to determine whether unique profiles of positive and negative
imagery ability exist, and if so, to evaluate the effects of these profiles on stress and emotion
regulation outcomes. A thorough review of the literature was first provided in Chapter 1. This
was followed by Chapter 2, which investigated the potential existence of imagery ability profiles
in a large cross-sectional sample using multivariate cluster analysis. This chapter also examined
whether these imagery ability profiles were differentially associated with emotion regulation
strategies, perceptions of stress, and general anxiety. Next, Chapter 3 investigated whether the
unique imagery ability profiles identified in Chapter 2 could be replicated in a different sample.
This chapter also examined whether these profiles differentially impacted stress, anxiety, and
emotional responses to experimental manipulations of guided imagery to elicit challenge and
threat appraisals. In summary, three imagery ability profiles were identified: Higher overall
imagers, higher positive/lower negative imagers, and lower overall imagers. Notably, higher
positive/lower negative imagers demonstrated a unique capacity for stress regulation and well-
being, marked by adaptive emotion regulation, lower perceived stress, lower general anxiety,
skillful utilization of positive imagery, and resilience to negative imagery. This thesis is novel in
that it represents the first attempt to identify unique profiles of positive and negative imagery
ability, as well as determine whether certain profiles are more (or less) suited to adaptive stress
responding and emotion regulation, both in everyday life, and in response to guided imagery of
stress-evoking situations. The results of this research could have significant implications for
future stress intervention studies, as it may lead to the development of targeted interventions to
enhance specific types of imagery ability, which could ultimately improve the optimization of

stress responses to reach desired goals, rather than just reducing or avoiding stress.
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CHAPTER ONE

General Introduction



Investigating Unique Profiles of Positive and Negative Imagery Ability with Stress and
Emotion Regulation

Defining the Problem: Stress and Disease

It is well established that psychological stress is a risk factor for adverse mental and
physical health outcomes (Cohen et al., 2007; Epel et al., 2018; Lupien et al., 2009). Although
many definitions of stress have been put forward (Lazarus & Folkman, 1984), stress can broadly
be defined as “the experience of encountering or anticipating adversity in one’s goal-related
efforts” (Carver & Connor-Smith, 2010, p. 684). In turn, the “stress response” is the body’s
nonspecific response (e.g., physiological, behavioral, and emotional) to the demands made upon
it through the experience of stress (e.g., Crum et al., 2020; Selye, 1974). In the short-term, this
response is believed to be adaptive, resulting in the mobilization of physiological and cognitive
resources needed to meet the demands of the situation at hand (Gianaros & Jennings, 2018;
Sapolsky, 1996; Schneiderman et al., 2005). However, in the long-term, continued activation of
these responses can lead to eventual wear and tear on the body, thus placing individuals at
increased risk for mental and physical disease (Cohen et al., 2016; Cohen et al., 2007; O’Connor
et al., 2021). As a result, stress is typically regarded in the literature as debilitative, and much
focus has been placed on finding ways to reduce or avoid stress altogether (Crum et al., 2013;
2020). Unfortunately, avoiding or reducing stress exposure is not always a possibility, and recent
research has argued that individuals should instead focus on improving their responses to stress,
in order to facilitate more beneficial stress-related outcomes (Crum et al., 2013).
Optimizing Stress Responses: A Theoretical Model

Stress optimization is a recently developed approach for regulating stress responses

(Crum et al., 2020; Jamieson et al., 2018) and is based on three keys areas of foundational



research, namely, stress mindset, which derives from mindset theory (Crum et al., 2013), stress
reappraisal, which derives from the biopsychosocial model of challenge and threat (Blascovich
& Tomaka, 1996; Jamieson et al., 2010), and emotion regulation dynamics, which derive from
the extended process model of emotion regulation (Gross, 2015). In brief, the stress optimization
approach explains how altered valuations of stress (from “stress is bad” to “stress is good”) lead
to changes in regulatory goals (from “reducing stress” to “optimizing stress”), which can be
further facilitated and maintained through various regulatory strategies (Crum et al., 2020). Each
of these key areas of research are described in more depth below.
Stress Mindset

Stress mindset refers to the general attributes and expectations that an individual holds
regarding the experience of stress (Jamieson et al., 2018). In other words, “stress mindset refers
to the evaluation of the nature of stress itself as enhancing or debilitating” (Crum et al., 2013, p.
718). An individual who holds a “stress-is-debilitative mindset” tends to believe that the
experience of stress is debilitative or harmful to performance, health, and well-being outcomes.
In contrast, an individual who holds a “stress-is-enhancing mindset” tends to believe that the
experience of stress can enhance or improve performance, health, and well-being. These
perceptions of stress have been shown to be associated with how individuals respond to stress.
Indeed, correlational evidence shows that a stress-is-enhancing mindset is associated with more
adaptive physiological responding, increased life satisfaction, and decreased anxiety and
depression (e.g., Crum et al., 2013). Experimental evidence also provides support for the
effectiveness of stress mindset interventions, which have been found to successfully improve
physiological responding, emotional responding, work performance, and general health

outcomes (e.g., Crum et al., 2013; Goyer et al., 2018).



Stress Reappraisal

Stress reappraisal differs from stress mindset in that it is focused primarily on altering
appraisals of demands and resources within a specific stressful situation, rather than focusing on
beliefs about the nature of stress in general (Jamieson et al., 2018). Stress reappraisal
interventions are based upon the biopsychosocial model of challenge and threat, which provides
a theoretical rationale for how cognitive appraisals of situational demands (i.e., perceived
uncertainty, danger, and effort) and personal coping resources (i.e., skills/abilities, knowledge,
familiarity, dispositions, and social support) interact to determine either a challenge- or threat-
like stress response in motivated performance situations (Blascovich & Mendes, 2000;2010;
Blascovich & Tomaka, 1996). A challenge state is induced when an individual perceives
themselves to have sufficient personal resources to handle the demands of the situation at hand
(Blascovich & Mendes, 2010). In contrast, a threat state is induced when an individual perceives
themselves to have insufficient resources to handle the situational demands (Blascovich &
Mendes, 2010). Both states can be identified by distinct patterns of physiological responding,
such that a challenge response is marked by increased cardiac efficiency and dilation of
vasculature, whereas a threat response is marked by decreased cardiac efficiency, constriction of
vasculature, and release of cortisol (Seery, 2011). Challenge responses are also associated with
higher self-efficacy, perceived control, and confidence, as well as approach motivation,
facilitated performance, and more adaptive emotional experiences. In contrast, threat responses
are associated with lower self-efficacy, perceived control, and confidence, avoidance motivation,
debilitated performance, and less adaptive emotional experiences (Blascovich et al., 1999; Moore

etal., 2012; Turner et al., 2013; 2014; Williams & Cumming, 2012b).



Stress reappraisal interventions aim to improve stress responses by inducing a challenge
state and its associated responses through altering appraisals of stress-related physiological
arousal. For example, during the intervention, participants are informed that the physiological
arousal they experience in response to stress can actually be viewed as a functional resource that
improves their performance (e.g., Jamieson et al., 2010). Arousal reappraisal interventions are
associated with better performance, more adaptive physiological arousal, and even lower levels
of self- or observer-reported anxiety in response to stress (e.g., Beltzer et al., 2014; Jamieson et
al., 2010; 2012; 2016; 2018; John-Henderson et al., 2015).

Anxiety is a common stress-related outcome, and consists of feelings of worry and
concern, as well as increases in physiological arousal (Buss et al., 1955). Indeed, acute
psychological stress exposures in the laboratory have been found to elicit feelings of anxiety in
anticipation of, as well as during, the stress exposures (Jamieson et al., 2016; Trotman et al.,
2018; Williams et al., 2017). Interestingly, arousal reappraisal has also been shown to alter the
directional interpretation of anxiety, such that individuals assigned to an arousal reappraisal
condition reported more facilitative (i.e., helpful) interpretations of their anxiety compared to
controls (Ginty et al., 2022; Moore et al., 2015). This is in line with Jones’ (1995) model of
facilitative and debilitative anxiety, which states that perceptions of anxiety symptoms (i.e.,
facilitative or debilitative) are influenced by various factors, including but not limited to
perceived control, beliefs about coping abilities, and expectancies of goal attainment (Jones,
1995; Jones & Hanton, 1996). Indeed, while a challenge state is associated with more facilitative
interpretations of anxiety symptoms, a threat state is typically associated with more debilitative

interpretations of anxiety (Moore et al., 2012; 2013; Williams et al., 2010).



Emotion Regulation Dynamics

Emotion regulation is most commonly referred to as the modification of which emotion is
being experienced, when it manifests, and how exactly it is expressed outwardly (Gross, 1998).
When faced with a stressful situation, emotion regulation enables an individual to evaluate the
emotional significance of the situation and decide the appropriateness of different emotional
reactions, as well as when and how they are expressed (Wang & Saudino, 2011). While there are
numerous frameworks for conceptualizing the various ways in which individuals regulate their
emotions (refer to, Gratz & Roemer, 2004; Koole et al., 2009; Larsen, 2000; Parkinson &
Totterdell, 1999; Thayer et al., 1994), perhaps the most common and widely accepted framework
is Gross’s (1998) process model of emotion regulation, and more recently, the extended process
model of emotion regulation (Gross, 2015).

The original process model of emotion regulation (1998) provides a useful framework for
categorizing emotion regulation into different types of strategies, depending upon when they are
employed in the timeline of the developing emotional response (for review, see Gross, 2015).
For example, strategies that are employed early (i.e., before an emotional response is fully
developed) are often referred to as “antecedent-focused” strategies, whereas strategies that are
employed late (i.e., after an emotional response is fully developed) are referred to as “response-
focused” strategies. Antecedent-focused strategies include situation selection (e.g., avoiding a
stressful situation that is expected to be emotionally evocative), situation modification (e.g.,
making direct changes to a stressful situation in order to alter its emotional impact), attentional
deployment (e.g., engaging in selective attention or distraction as a way to either avoid or focus
on particular emotional components of a stressful situation), and cognitive change (e.g.,

reappraising a stressful situation or one’s capacity to handle it). In contrast, response-focused



strategies involve some form of modulation of an emotional response that is already underway
(e.g., suppressing the experience or expression of a stress-induced emotional response).

Extensive research has shown that antecedent-focused strategies are most effective at
reducing negative affect and even physiological arousal in response to stressful or emotional
stimuli (for review, see Gross, 2014). Cognitive reappraisal, a type of antecedent-focused
strategy, has been deemed particularly adaptive, such that the habitual use of reappraisal has
been associated with increased positive affect and decreased negative affect, as well as lower
perceived stress, anxiety, and depression (Balzarotti et al., 2017; Chervonsky & Hunt, 2019;
Gross, 1998; Gross & John, 2003; Webb et al., 2012). Alternatively, response-focused strategies,
such as expressive suppression, are often associated with worse psychological outcomes, such as
decreased positive affect and increased negative affect, as well as greater anxiety and depression
(Gross, 1998; Gross & John, 2003; Gross & Levenson, 1997; Nolen-Hoeksema & Aldao, 2011;
Webb et al., 2012). Even more, when examining the impact of different emotion regulation
strategies on anxiety responses to a stressor, a prior study found that situational reappraisal (i.e.,
reappraising the stress task as non-threatening) was significantly more effective at regulating
physiological arousal and subjective feelings of anxiety in response to the stressor compared to
expressive suppression (Hofmann et al., 2009).

The extended process model of emotion regulation (EPM; Gross, 2015) builds upon the
framework of the previous model by also introducing the concept of valuation (i.e., is this
emotion “good for me”, or “bad for me”). In the extended framework, emotion generation and
emotion regulation are regarded as two separate but overlapping processes. Emotion generation
occurs as a first-order process (also referred to as the first-level valuation system), during which

an environmental stimulus (e.g., having to give a presentation) is perceived and evaluated



compared to one’s target goals (e.g., giving the presentation is necessary to get a desirable job),
and thus gives rise to an emotional response (e.g., anxiety). However, if the emotional response
is incongruent with one’s target goals (e.g., my anxiety is negatively affecting my performance),
a second-order process is engaged to regulate or modify the original emotion (also referred to as
the second-level valuation system). In this case, the environmental stimulus is now the emotion
(e.g., anxiety), which is perceived and evaluated (e.g., as harmful or helpful to my performance),
thus giving rise to various emotion regulation strategies to modify the original emotional
experience (e.g., up- or down-regulate the experience of anxiety; refer to Figure 1.1). As
mentioned above, emotion regulation strategies can be implemented at any stage of the emotion
generation process (e.g., changing the emotion, changing how the emotion is perceived/valued,
or changing the behavioral response to the emotion).

In sum, the stress optimization approach (Crum et al., 2020) argues for the integration of
the stress mindset and stress reappraisal literatures within the EPM framework of valuation and
strategy implementation. This approach aims to facilitate adaptive second-level valuations of
stress (i.e., stress and stress responses can be good for me) and in doing so, change the goal of
stress regulation from the “reduction of stress” to the “optimization of stress” (i.e., how can
stress help me to reach my valued goals?). The facilitation of stress optimization can then be

achieved through the flexible use of various regulatory strategies.



Valuation
(Appraisal)

Emotion regulation
(Second-level valuation system) Action

(Response)

Perception
(Attention)

Attentional
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Cognitive
Change

Response
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Situation Selection/
Situation Modification

Emotion generation process
(First-level valuation system)

Figure 1.1. Emotion regulation as a second-level valuation system operating on the first-level
valuation system that is generating emotion.

Note. Copyright © 2020 by American Psychological Association. Reproduced with permission.
Crum, A. J., Jamieson, J. P., & Akinola, M. (2020). Optimizing stress: An integrated intervention
for regulating stress responses. Emotion, 20, 120. https://doi.org/10.1037/emo0000670.

W = world (the environmental stimulus); P = perception (what aspects of the stimulus the
valuation system is paying attention to in that moment); V = valuation (the evaluation of that
perception compared to one’s target goals as either good for me, bad for me, or indifferent); A =
Action (the cognitive, emotional, and behavioral responses to that valuation). In the present
model, the “action” impulses consist of emotion regulatory strategies, which differentially target

the various stages of the original emotion generation process in efforts to alter its impact.
Imagery as a Stress Optimization Strategy
One potential stress optimization technique that has been shown to reliably alter stress

mindsets, arousal appraisals, and emotion regulation is that of mental imagery (Holmes &

Matthews, 2010; Keech et al., 2021; Williams et al., 2010). Imagery has been previously defined



as a cognitive experience that mimics a real experience (White & Hardy, 1998). It involves
“using all the senses to recreate or create an experience in the mind” (Vealey & Walter, 1993, p.
201), such that “we can be aware of ‘seeing’ an image, feeling movements as an image, Or
experiencing an image of smell, tastes, or sounds without actually experiencing the real thing”
(White & Hardy, 1998, p. 389). Imagery differs from dreaming, such that individuals are self-
aware, awake, and conscious when imaging (Richardson, 1969; White & Hardy, 1998).

Prior research has established imagery as an effective intervention strategy for regulating
stress appraisals and responses (Cumming et al., 2007; Williams & Cumming, 2012a; Williams
et al., 2010;2017). Lang’s (1979) bioinformational theory proposes that imagery is comprised of
three types of propositions, namely, stimulus propositions (i.e., specific details of the imagery
scenario), response propositions (i.e., physiological and affective responses to the scenario), and
meaning propositions (i.e., how the response propositions are perceived by the individual). The
type of meaning propositions included in an imagery script will typically determine whether the
imagery and the subsequent response propositions are perceived as facilitative (i.e., positive
meaning propositions) or debilitative (i.e., negative meaning propositions). For example,
different types of imagery scripts have been shown to differentially alter cognitive appraisals of
upcoming stressful scenarios, such that imagery scripts including positive meaning propositions
(i.e., being able to cope, being in control, having high self-confidence) have been found to elicit
increased confidence and challenge appraisals in both athletic and non-athletic participants
(Cumming et al., 2007; Williams & Cumming, 2012a; Williams et al., 2010; 2017). While
participants also reported higher anxiety levels in response to these scripts, their anxiety was
perceived as more facilitative (i.e., helpful), thus indicating that this type of imagery is successful

at promoting the reappraisal of a stressful scenario as more positive. In contrast, imagery scripts
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including negative meaning propositions (i.e., being unable to cope, not being in control, having
low self-confidence) have been found to elicit decreased confidence and greater threat appraisals,
as well as more debilitative anxiety interpretations and even higher cardiovascular responses
(Cumming et al., 2007; Williams & Cumming, 2012a; Williams et al., 2010; 2017).

Imagery has also been shown to be effective at altering the experience of positive and
negative emotions in both clinical and non-clinical samples (Holmes et al, 2007; 2008a; 2016;
Holmes & Matthews, 2010; Pile et al., 2021). Prior experimental studies reveal that participants
who were asked to generate imagery in response to emotionally-valenced cues reported
congruent changes in positive and negative affective states (Holmes et al., 2006, 2008b; Pictet et
al., 2011; Stopa et al., 2012). This is in contrast to participants who were asked to verbally
process the same emotional stimuli and reported no comparable changes in affective states
(Holmes & Mathews, 2005; Holmes et al., 2008b). In fact, research has coined imagery as an
“emotional amplifier” of both positive and negative affective states and is believed to play a key
role in various emotional disorders (Holmes et al., 2008a; Holmes & Matthews, 2010). As such,
imagery has been identified as a promising intervention technique for up-regulating positive
emotions and down-regulating negative emotions in clinical and non-clinical samples (Holmes &
Matthews, 2010), and thus may also be a potentially useful regulatory strategy to employ for the
purpose of stress optimization.

All in all, it is clear that imagery can be used for a variety of purposes, such as modifying
cognition and regulating arousal and emotions, as mentioned above (Martin et al., 1999). These
types of images are proposed to serve a motivational function, and reside within the
“motivational general” (MG; i.e., images to alter arousal and mastery) category of Paivio’s

(1985) original imagery framework. Other functions within Paivio’s framework include
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motivational specific (MS; i.e., images to achieve goals), cognitive general (CG; i.e., images to
improve strategies and routines), and cognitive specific (CS; i.e., images to refine skills). This
framework was later extended by Hall et al. (1998) to include additional subdimensions of the
MG category, namely, motivational general-arousal (MG-A, i.e., images to regulate affect and
arousal) and motivational general-mastery (MG-M; i.e., images to increase confidence,
resilience, and positivity in the face of challenges). It has been argued that for imagery to be
effective, individuals should utilize content that helps facilitate the primary function of why they
are imaging (Cumming & Williams, 2013; Martin et al., 1999)%. While this may vary greatly
across individuals (e.g., different imagery content can serve different functions for different
people), for the most part, it appears that images of positive emotions, or images of successfully
overcoming challenges, are some of the most effective content for coping with stress and
regulating emotions (e.g., MG-M and MG-A functions; Holmes et al., 2006; Pictet et al., 2011,
Williams & Cumming, 2012a; Williams et al., 2010; 2017). As such, if the desired outcome is
stress optimization (as is the case with the present thesis), then imagery interventions should
consist of imagery content that best serves MG-A and MG-M functions.
The Role of Imagery Ability

In addition to ensuring that the content appropriately addresses the function of the
imagery, the effectiveness of an imagery intervention also depends on imagery ability (Cumming
& Williams, 2013), which can be defined as “an individual’s capability to form vivid,
controllable images and retain them for sufficient time to effect the desired imagery rehearsal”

(Morris, 1997, p. 37). While this ability is present in most individuals, it can vary from high to

! The effectiveness of an imagery intervention to meet desired outcomes also greatly depends on “imagery meaning”
(i.e., an individual’s perception of an image as either facilitative or debilitative). However, for the purposes of this
thesis, imagery meaning was not examined.
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low ability (Paivio, 1985). Imagery ability is not a fixed trait, but rather can be modified through
time, effort, and practice (Cumming & Williams, 2012; Cumming et al., 2016). The revised
applied model of deliberate imagery use (RAMDIU; Cumming & Williams, 2013) provides a
useful framework for understanding the role of imagery ability in the process of deliberate
imagery use. Firstly, imagery ability is proposed to moderate the relationship between one’s use
of imagery and the outcomes experienced, such that individuals who are better at imagery (i.e.,
are able to image with greater ease and vividness) will benefit more from imagery interventions
when compared to those who find it more difficult to image (Gregg et al., 2005; Robin et al.,
2007; Williams et al., 2013). Imagery ability is also proposed to play a direct role in what an
individual images (i.e., imagery content), as well as how they image (i.e., imagery
characteristics). In other words, an individual may select a certain type of imagery content based
on the simple fact that it is the easiest for them to image. This is an important distinction, as
research suggests that imagery ability is not an all-encompassing trait, but instead varies based
on the content being imaged (Paivio, 1985). For example, images involving affective content
(e.g., feelings and emotions) are typically reported as the easiest images to generate, whereas
images involving mastery content (e.g., overcoming challenges) tend to be significantly more
difficult (Simonsmeier & Buecker, 2017; Williams & Cumming, 2011; Williams et al., 2023).
In addition to imagery ability influencing the effectiveness of imagery use, imagery
ability is also associated with certain psychological constructs. From a stress and coping
perspective, positive affect and mastery imagery ability (in the absence of imagery use) are
associated with greater trait confidence, more adaptive stress appraisals, and a more positive
stress mindset, as well as lower perceived stress, anxiety, and depressive symptoms in both

athlete and non-athlete specific samples (Quinton et al., 2018; Williams & Cumming, 2012b;
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2015; Williams et al., 2021; 2023). This is in contrast to other types of imagery ability (e.g.,
cognitive imagery ability, such as skills or strategies), which have been found to be unrelated to
coping with stress and anxiety in athletic samples only (Williams & Cumming, 2012b; 2015).
Interestingly, only one study to date has examined imagery ability with emotion regulation
strategies, such that the habitual use of cognitive reappraisal positively predicted the ability to
image five types of imagery that athletes use in relation to their sport (i.e., skill, strategy, goal,
affect, and mastery), with the strongest prediction being mastery imagery ability (Anaur et al.,
2017). Expressive suppression did not predict any of the five types of imagery ability.
Nevertheless, research investigating the relationships between imagery ability and emotion
regulation is still in its infancy, and as such, it is important to examine other emotion-related
outcomes that may be associated with mastery and affect imagery ability, particularly in non-
athlete-specific samples.
Positive and Negative Imagery Ability

It is important to note that the majority of previous work on imagery ability has focused
on the ability to image positive content. This is a notable limitation, as negative imagery content
can also be experienced (Quinton et al., 2016) and it has been argued that some individuals may
find it easier to image negative content over positive content, and vice versa (Quinton et al.,
2018). This idea is strongly supported in clinical psychology literature, which suggests that
individuals who suffer from anxiety and mood disorders experience greater vividness of negative
imagery and poorer vividness of positive imagery (Holmes et al., 2008; 2010; 2016; Morina et
al., 2011). Moreover, as previously mentioned, the content of the imagery is likely to influence
its effectiveness, such that imagery consisting of negative content (i.e., being unable to cope, not

being in control, having low self-confidence) has been found to reliably elicit debilitative
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consequences (e.g., decreased confidence, greater threat appraisals, debilitative anxiety
interpretations; Cumming et al., 2007; Williams & Cumming, 2012a; Williams et al., 2010). It is
possible that a greater ability to image negative content would further amplify the debilitative
consequences of negative imagery and may even be associated with debilitative outcomes in the
absence of direct imagery use. However, most imagery ability assessments only examine
imagery ability of positive content, meaning research often neglects the possible effects of the
ability to image negative content.

Using a novel design, Quinton et al. (2018) demonstrated the importance of examining
both positive and negative forms of imagery ability, such that the ability to image negative
mastery content (e.g., giving up in the face of challenges), and to some extent, negative affect
content (e.g., negative feelings and emotions), predicted greater threat appraisals and cognitive
anxiety intensity, specifically in athletes. In contrast, the ability to image positive mastery
content (e.g., overcoming challenges), and to some extent, positive affect content (e.g., positive
feelings and emotions), predicted greater challenge appraisals and lower cognitive anxiety
intensity (Quinton et al., 2018). These findings highlight the clinical relevance of separately
examining positive and negative imagery ability, as it may be useful for modifying interventions
to focus on enhancing specific types of imagery ability, rather than overall ability (Cumming et
al., 2016).

More recently, Williams and colleagues (2023) developed the Ease of Imagery
Questionnaire (EIQ), which allows researchers to simultaneously examine positive and negative
forms of affect and mastery imagery ability. The usefulness of the EIQ has already been
established, with research in non-athlete-specific samples demonstrating the different subscales

contribute to unique variance in various stress related outcomes, such as perceived stress, stress
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mindset, challenge and threat appraisal tendencies, and anxiety (Williams et al., 2023).
Differences in imagery ability between the subscales have also been shown, with positive affect
easier to image than negative affect and grit imagery (previously referred to in the literature as
positive mastery), which were both in turn significantly easier to image than relent imagery
(previously referred to in the literature as negative mastery; Quinton et al., 2018), suggesting that
it is generally easier to image positive content compared to negative content (Williams et al.,
2023). These differences in imagery ability suggest that the EIQ would be a useful measure to
investigate how imagery ability of stress-related content is associated with other stress and
emotion-related outcomes in non-athlete-specific samples.
Imagery Ability Profiles

While imagery ability is known to vary between individuals, and research suggests
imagery ability differs based on imagery content (including whether this is positive or negative;
Paivio, 1985), it is perhaps surprising that research has yet to investigate whether different
imagery ability profiles exist (e.g., perhaps some individuals display mixed imagery ability, such
that they are simultaneously high in negative imagery ability and low in positive imagery ability,
or vice versa). A profile analysis would allow us to identify possible patterns across the different
types of imagery ability, rather than examining each type in isolation. This could have important
implications for stress regulation research, as high negative imagery ability may not solely be
responsible for poor stress and affective outcomes, but rather it may be the unique combination
of finding it easier to image negative content along with finding it harder to image positive
content that produces potential risk for an individual. Likewise, high positive imagery ability
combined with low negative imagery ability may be indicative of an adaptive or more resilient

profile. As such, examining unique profiles of imagery ability and how these relate to different
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stress and emotional outcomes both generally and when performing imagery could prove
particularly useful for identifying individuals at risk for poor stress responding, and thus later-life
disease.
The Present Project

The overall aims of this thesis were threefold: 1) to investigate the potential existence of
positive and negative imagery ability profiles in non-athlete-specific samples, 2) to examine how
these profiles may be differentially associated with habitual use of emotion regulation strategies
and various stress-related outcomes, and 3) to examine whether or not these profiles impact the
effectiveness of an imagery intervention designed to elicit stress reappraisal. To accomplish the
first aim, multivariate cluster analysis was employed in Study 1 and Study 2, with the four
subscales from the novel EIQ (Williams et al., 2023) serving as cluster variables. Cluster
analysis is a valuable analytical approach that reduces complex multivariate data into smaller
groups (or clusters) based on the statistical similarity of a number of a priori defined variables
(e.g., Haldar et al., 2008; Windgassen et al., 2018). This approach allows for the identification of
possible patterns across different types of imagery ability rather than examining each type in
isolation. The second and third aims of this thesis were accomplished using cross-sectional
(Chapter 2: Study 1) and experimental (Chapter 3: Study 2) approaches respectively, which are
discussed in more detail at the beginning of each chapter. This thesis is novel in that it represents
the first attempt to identify unique profiles of positive and negative imagery ability, as well as
whether the emerging profiles may be more (or less) suited to successful stress optimization and
well-being. This research may prove to be particularly valuable for future stress intervention
research, such that interventions aimed at enhancing specific types of imagery ability could, in

turn, improve successful stress optimization.
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CHAPTER TWO

Study 1
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Introduction

It is argued that imagery ability plays a key role in the regulation of stress and its
associated emotions (Williams et al., 2017). Indeed, in the absence of imagery use, the ability to
image positive content is associated with lower perceived stress and anxiety, whereas the ability
to image negative content is associated with higher perceived stress and anxiety (Williams et al.,
2023). Increased vividness of negative imagery and decreased vividness of positive imagery is
also a hallmark feature of various emotional disorders (Holmes et al., 2010). Interestingly, poor
emotion regulation is known to play a significant role in the development and maintenance of
various anxiety and stress-related disorders (e.g., Campbell-Sills et al., 2014; Seligowski et al.,
2015; Wang & Saudino, 2011), however, there is very little research examining the relationship
between emotion regulation and imagery ability. A single cross-sectional study involving
athletes revealed that greater ability to image positive content was associated with greater use of
cognitive reappraisal, typically known as an adaptive emotion regulation strategy (Anaur et al.,
2017). That said, to our knowledge, no research to date has attempted to examine the relationship
between negative imagery ability and emotion regulation, nor has any research attempted to
identify profiles (i.e., subgroups) of positive and negative imagery ability, and whether or not
these profiles (if they exist) are differentially associated with stress, anxiety, and emotion
regulation.

As such, the purpose of Study 1 was to first employ multivariate cluster analysis to
identify the existence of unique profiles of positive and negative imagery ability, and if found, to
then also examine if these imagery ability profiles were differentially associated with stress-
related outcomes (i.e., perceived stress, general anxiety) as well as the habitual use of various

emotion regulation strategies (i.e., cognitive reappraisal, expressive suppression, distraction,
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selective attention, and situation selection). In efforts to extend prior research and increase
generalizability of findings, this study utilized a non-athlete-specific sample. Based on prior
research, it was hypothesized that (should different clusters of positive and negative imagery
ability exist) greater overall imagery ability (i.e., higher in all types of imagery ability) would not
actually be associated with the most beneficial stress and emotion regulation outcomes, but
rather, it is the unique combination of higher positive imagery ability with lower negative
imagery ability that will be associated with the best outcomes (i.e., higher use of adaptive
emotion regulation strategies, such as cognitive reappraisal, as well as lower levels of perceived
stress and anxiety).
Method

Participants and Procedures

A total of 663 university-aged students participated in the present study (mean age =
19.12, SD = 1.35 years; 69.7% female; 67.7% White, 21.6% Hispanic or Latino; refer to Table
2.1 for full demographic information). To be eligible to take part, participants had to be at least
18 years old. Participants were recruited through Baylor University’s (Waco TX, USA) online
subject pool between August 2021 and May 2022. Upon expressing interest to take part,
participants were given access to the online questionnaire pack, which was administered via
Qualtrics (Quialtrics, Provo, UT, USA). Prior to completing the questionnaires, participants were
presented with an online information sheet and consent form, which explained that all
participation was voluntary, all data collected would remain confidential, and any participants
could withdraw from the study if they wanted to. If participants agreed to continue, they
provided informed consent and then completed the online questionnaire pack. The study took

approximately 30 minutes to complete, and participants were granted 1 h of research credits as
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compensation, which was applied to their psychology and neuroscience course requirements.

This study was approved by the Baylor University Institutional Review Board.

Table 2.1

Overall sample demographics (Study 1)

Variables N Mean (SD) or %
Age 652 19.13 (1.36)
Gender

Male 194 29.8

Female 452 69.3

Prefer not to specify 6 0.9
Ethnicity

Hispanic or Latino 139 21.3

Not Hispanic or Latino 513 78.7
Race

American Indian/Alaska Native 10 1.5

Asian 106 16.3

Black/African American 54 8.3

Native Hawaiian/Other Pacific Islander 7 1.1

White 443 67.9

Mixed/Other 32 4.9
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Measures
Ease of Imagery Questionnaire

The Ease of Imagery Questionnaire (EIQ; Williams et al., 2023) was used to assess
imagery ability of positive and negative imagery content. The four subscales include: relent
imagery ability (e.g., “How easy is it for you to image giving up when things are not going
well”), negative affect imagery ability (e.g., “How easy is it for you to image the negative
emotions associated with a bad day”), positive affect imagery ability (e.g., “How easy is it for
you to image the positive emotions you feel when doing something you enjoy’’), and grit imagery
ability (e.g., “How easy is it for you to image persevering in the face of adversity”’). The 16-item
EIQ is the first questionnaire of its kind to separately assess imagery ability of both positive and
negative imagery content associated with emotions and difficult situations in non-athlete specific
samples. Participants imaged each item and rated how easy/hard it was to image on a 7-point
scale (1 = very hard to image to 7 = very easy to image). Scores for each subscale were averaged
with higher scores indicating higher imagery ability in that respective dimension. The EIQ has
been shown to be a valid and reliable measure of the ability to image positive affect, negative
affect, grit, and relent content. In the present sample, internal consistency was good for relent
imagery ability (a = .84), negative affect imagery ability (a = .81), positive affect imagery ability
(o =.90), and grit imagery ability (a =.79).
Extended Emotion Regulation Questionnaire

The Extended Emotion Regulation Questionnaire (E-ERQ; Guassi Moreira et al., 2021)
was utilized to assess the habitual use of five emotion regulations strategies. This questionnaire
includes 10 existing items from the original Emotion Regulation Questionnaire (ERQ; Gross &

John, 2003), which assess the use of two commonly studied strategies (cognitive reappraisal and
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expressive suppression) as well as 12 new items, which assess the use of three additional,
understudied strategies (distraction, selective attention, and situation selection). Example items
include, “When I'm faced with a stressful situation, I make myself think about it in a way that
helps me stay calm” (reappraisal subscale), “I distract myself from emotions that I do not want to
feel” (distraction subscale), and “I control my emotions by physically changing the situation I am
in” (situation selection). Participants responded to each item using a seven-point Likert scale (1
= strongly disagree to 7 = strongly agree). Higher subscale scores indicate higher use of that
respective strategy. In the present sample, internal consistency was good for cognitive
reappraisal (a = .89), expressive suppression (a = .81), distraction (a = .81), selective attention
(o = .81), and situation selection (a = .80).
Perceived Stress Scale

The 10-item Perceived Stress Scale (PSS; Cohen et al., 1983) was used to assess the
degree to which participants perceived their lives as stressful. Using a five-point Likert scale,
participants rated how frequently, over the past month, they felt their lives were unpredictable,
uncontrollable, and overloaded (0 = never to 4 = very often). Example items include, “In the last
month, how often have you felt nervous and stressed?” and “In the last month, how often have
you felt difficulties were piling up so high that you could not overcome them?”. Items were
summed to create a total score (4 items were reverse coded), with a higher total score indicating
higher levels of perceived stress. The PSS is a valid and reliable measure of perceived stress
(Cohen et al., 1983). In the present sample, the internal consistency was found to be good (a =

84).
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Hospital Anxiety and Depression Scale

The 7-item anxiety subscale of the Hospital Anxiety and Depression Scale (HADS;
Zigmond & Snaith, 1983) was used to assess general anxiety. Participants rated how they have
been feeling in the past week on a 4-point Likert scale (0-3). Example items include, “worrying
thoughts go through my mind” and “I feel tense or wound up”. Higher scores indicate higher
levels of general anxiety. The HADS is widely accepted as a psychological screening tool to
assess general anxiety (Bjelland et al., 2002; Herrmann, 1997). In the present sample, internal
consistency was good for the HADS anxiety subscale (a = .83).
Statistical Analyses
Data Screening and Preliminary Analyses

Data were first screened for any missing values. Participants were excluded from final
data analyses if values were missing from any of the main variables of interest (EIQ, E-ERQ,
PSS, and HADS Anxiety). The initial relationships between these main variables of interest were
then assessed using Pearson product-moment correlations.
Study Aim 1

Hierarchical cluster analysis using Ward’s method (Ward, 1963) was carried out to
examine the potential for different imagery ability profiles. Raw scores for the EIQ subscales
were converted to standardized z-scores and used as clustering variables. Ward’s method
operates in a series of steps, beginning with the same number of clusters as cases and
subsequently reducing the clusters by one through the combination of cases until one remaining
cluster includes all cases. To determine the new cluster at each step, Ward’s method examines
which two clusters out of all possible cluster combinations most minimize the variance when

merged. This is measured by a total sum of squares, which is calculated using within-cluster
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sums of the squared Euclidean distances between individual scores and the means of each
variable included in each cluster. The smaller the within-cluster sum of squares, the greater the
similarity between individuals included in that cluster. Likewise, the smaller the increase in the
total sum of squares, the more similar the merging clusters. A substantial increase in the total
sum of squares reveals the combination of two dissimilar clusters. The ‘natural solution’ to the
process is detected by examining the clusters directly prior to this point. One-way ANOVAs and
post-hoc pairwise comparisons were used to examine if the resulting clusters differed
significantly on the EIQ subscales. Additional one-way ANOVAs and chi-square analyses were
run to assess between-cluster differences on study demographics.
Study Aim 2

One-way ANCOVASs were conducted to examine potential differences in emotion
regulation strategies, perceived stress, and general anxiety between the imagery ability clusters,
while also adjusting for potential confounding variables (i.e., age, gender, race, ethnicity).
Significant relationships were further probed using post-hoc pairwise comparisons. Due to the
use of multiple ANCOVAs, the Benjamini-Hochberg (B-H) follow-up procedure was
implemented to reduce the false discovery rate and prevent the likelihood of Type 1 error
(Benjamini & Hochberg, 1995). Specifically, the p-values of each ANCOVA were ranked from
smallest to largest. These ranked p-values were compared to B-H critical values, which were
determined based on the p-value ranking and number of tests run (Benjamini & Hochberg,
1995). The false discovery rate was set at 0.05. This procedure effectively corrects for multiple
comparisons by reducing the false discovery rate while at the same time maintaining power
(Benjamini & Hochberg, 1995). All statistical analyses were run in SPSS version 28 (IBM Corp,

USA). Results were reported as statistically significant if p values were <.05. Effect size was
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reported using partial eta-squared (;7p?) with the following magnitude cutoffs for interpretation:
small (p% = 0.01), medium (#p?> = 0.06), and large (p%= 0.14).
Results

Study Population

Missing data were observed for 11 participants; these participants were subsequently
excluded from data analysis, resulting in a final sample size of 652 participants. This sample size
was sufficient for cluster analysis, in which at least 2™ (m = number of cluster variables) is
recommended (Mooi & Sarstedt, 2011). A correlation matrix for all main variables of interest
can be found in Table 2.2. It should be noted that all correlational coefficients were less than .90,
suggesting acceptable collinearity among the study variables for cluster analysis (Mooi &
Sarstedt, 2011).

Cluster Analysis

Following the previously mentioned criterion for selecting the appropriate number of
clusters, which included agglomeration schedule coefficients and dendrogram inspection, a
distinct three-cluster solution emerged. Independent one-way ANOVAs and post-hoc analyses
demonstrated that the three clusters differed significantly in all four types of imagery ability (ps
<.008; please refer to Figure 2.1; Table 2.3). Cluster 1 (n = 318; 48.8%) was characterized by
the highest mean scores for relent and negative affect imagery ability but was closer to the
sample means for grit and positive affect imagery ability. As such, Cluster 1 is reflective of those
who find it relatively easy to image both positive and negative types of imagery (i.e., higher
overall imagery ability). In contrast, Cluster 2 (n = 203; 31.1%) was lowest on relent imagery
ability, below the sample mean for negative affect imagery ability, and highest for grit and
positive affect imagery ability. In other words, Cluster 2 is reflective of those who find it

relatively easy to image, but only with regards to positive imagery content (i.e., higher positive,
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lower negative imagery ability). Finally, Cluster 3 (n = 131; 20.1%) was closer to the sample
mean for relent imagery ability, but demonstrated the lowest mean scores for positive affect, grit,
and negative affect imagery ability when compared to the other clusters. This suggests that
Cluster 3 is reflective of those who find it the least easy to image across all the assessed types of
content (i.e., lower overall imagery ability). Analysis of study demographics also revealed
statistically significant cluster differences for gender (p < .001), such that higher overall imagers
had the highest percentage of females, followed by higher positive/lower negative imagers, and
lastly lower overall imagers. No significant differences were observed for age, race, or ethnicity
(please refer to Table 2.3).
Cluster Membership and Emotion Regulation Strategies

A series of one-way ANCOVAs revealed that the clusters differed significantly on four
of the five types of emotion regulation strategies (i.e., E-ERQ subscales), even when controlling
for covariates (all ps <.001; refer to Table 2.4). The B-H correction did not alter these results,
with all remaining significant. Post-hoc analyses indicated that higher positive/lower negative
imagers were significantly highest on reported use of cognitive reappraisal and situation
selection, but significantly lowest on reported use of expressive suppression. In contrast, lower
overall imagers were significantly lowest on reported use of cognitive reappraisal, situation
selection, and distraction. Higher overall imagers and lower overall imagers did not significantly
differ from each other on reported use of expressive suppression (p = .95), nor did higher overall
imagers and higher positive/lower negative imagers significantly differ on reported use of
distraction (p =.77). No significant differences were observed between any of the clusters and

reported use of selective attention as an emotion regulation strategy (p = .19).
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Cluster Membership, Perceived Stress, and General Anxiety

An additional series of one-way ANCOVASs revealed that the clusters also differed
significantly on self-reported perceived stress (i.e., PSS) and general anxiety (i.e., HADS), even
after controlling for covariates (all ps < .001; refer to Table 2.4). Once again, B-H correction did
not alter these results. Post-hoc analyses revealed that higher positive/lower negative imagers
were significantly lowest on perceived stress and general anxiety compared to the other two
clusters. No significant differences were observed between higher overall imagers and lower

overall imagers on perceived stress (p = .17) or general anxiety (p = .80).
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Figure 2.1. Means and standard errors of imagery ability (EIQ subscales) based on cluster
membership (Study 1).

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers;
Cluster 3 = lower overall imagers. The three clusters differed significantly in all four types of
imagery ability (ps <.008). Error bars represent standard error. EIQ = Ease of Imagery

Questionnaire
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Table 2.2

Correlations between imagery ability, emotion regulation, perceived stress, and anxiety

1 2 3 4 5 6 7 8 9 10 11
Relent (EIQ) —
Positive Affect (EIQ) -1 —
Grit (EIQ) 327 48" —
Negative Affect (EIQ) 447 217 04 —
Reappraisal (E-ERQ) -197 39" 36"  -.04 —
Suppression (E-ERQ) 197 167 -.07 A1 -.004  —
Distraction (E-ERQ) .04 A7 .07 A1 56" 30" —
Selective Attention (E-ERQ) .12  -.08" .03 .02 317 457 1T —
Situation Selection (E-ERQ) -.10°  .34™ 32" .05 62" -06™ 437 217" —
Perceived Stress (PSS) A1 =23 -33" 38" -25" 17 .02 .05 -127 —
General Anxiety (HADS) 30" =227 =267 317 =217 AT .06 .06 -.07 64" —

Note. “Denotes p < .05, ™ denotes p < .001. EIQ = Ease of Imagery Questionnaire. E-ERQ = Extended-Emotion Regulation

Questionnaire. PSS = Perceived Stress Scale. HADS = Hospital Anxiety and Depression Scale.
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Table 2.3

Means (SDs) of imagery ability and study demographics across the three clusters (Study 1)

Sample (n = 652)

Cluster 1 (n = 318)

Cluster 2 (n = 203)

Cluster 3 (n =131)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) F / x?test (gp° Or ¢c)
Ease of Imagery
Relent 3.91 (1.36) 4.72 (1.11) b 2.66 (0.91) & ¢ 3.88(0.94) &P 254.50 (0.44) ™
Negative Affect 5.16 (1.05) 5.64 (0.77) >© 4.83 (1.09) ¢ 4.52 (1.04) &b 84.89 (0.21) ™
Grit 4.85 (1.05) 4.61 (0.96) b: 5.64 (0.79) & ¢ 4.18 (0.88) &P 128.25 (0.28) **
Positive Affect 5.58 (1.17) 5.77 (0.72) >¢ 6.46 (0.53) & ¢ 3.76 (0.71) &P 688.54 (0.68) ™
Demographics
Age 19.13 (1.36) 19.08 (1.53) 19.17 (1.16) 19.17 (1.20) 0.32 (0.001)
Sex (% female) 69.32 76.42b.c 67.98 ¢ 54.20 &b 25.31 (0.14) ™
Race (% white) 67.94 66.35 74.88 61.07 12.76 (0.10)
Ethnicity (% Hispanic) 21.32 20.75 20.69 23.66 0.54 (0.03)

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers; Cluster 3 = lower overall imagers. @

different from Cluster 1; ® different from Cluster 2; ¢ different from Cluster 3; ™ denotes p < .001.



Table 2.4

Means (SDs) of emotion regulation strategies, perceived stress, and general anxiety across the three clusters

Sample (n =652) Cluster 1 (n=318) Cluster 2 (n=203) Cluster 3 (n=131)

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

F test (ip?)

Emotion Requlation

Reappraisal
Suppression

Distraction

Selective Attention

Situation Selection

Stress-Related Outcomes

Perceived Stress

General Anxiety

4.61 (1.12)
4.02 (1.38)
4.55 (1.11)
3.81 (1.15)

4.74 (1.13)

22.34 (6.28)

9.55 (4.32)

4.55 (1.07)
4.20 (1.39)
4.63 (1.04) ©
3.87 (1.10)

4.72 (1.12) b

24.46 (5.11)

10.59 (3.90) b

5.12 (1.08) & ¢
3.65 (1.46) & ¢
4.70 (1.19) ©
3.69 (1.28)

5.17 (1.05) ¢

18.52 (6.31) »°

757 (4.12)a°¢

3.96 (0.90) 2 b
4.16 (1.11)
4.11 (1.05) °
3.85 (1.03)

4.15 (1.02) &P

23.09 (6.15) ®

10.08 (4.56)

52.36 (0.14) ™
11.53 (0.03)
13.88 (0.04) ™
1.73 (0.005)

36.80 (0.10) ™*

66.14 (0.17) **

33.03 (0.09) ™*

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers; Cluster 3 = lower overall imagers. @

different from Cluster 1; ® different from Cluster 2; ¢ different from Cluster 3; ™ denotes p < .001. All results remained statistically

significant after adjusting for Benjamini-Hochberg correction false discovery rate = 0.05.
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Discussion

The purpose of Study 1 was to investigate whether there were unique profiles of positive
and negative imagery ability, and if so, whether these profiles were differentially associated with
emotion regulation strategies, as well as perceived stress and general anxiety. Using multivariate
cluster analysis, three distinct imagery ability profiles emerged with statistically significantly
different patterns of emotion regulation, stress and anxiety: higher overall imagers (i.e., both
positive and negative images; Cluster 1), higher positive and lower negative imagers (Cluster 2),
and lower overall imagers (Cluster 3). Notably, the profile characterized by higher positive, but
lower negative, imagery ability (Cluster 2) demonstrated the most adaptive pattern of emotion
regulation, as well as the lowest levels of perceived stress and anxiety. This suggests that
individuals who find it easier to image positive content and more difficult to image negative
content may be more emotionally resilient. In contrast, the other two profiles demonstrated
significantly less adaptive patterns of emotion regulation and greater perceived stress and
anxiety, with lower overall imagers exhibiting some of the worst outcomes. Results remained
significant even after adjusting for covariates (i.e., age, gender, race, and ethnicity).

Individuals who found it easier to image positive content but harder to image negative
content reported the highest use of facilitative emotion regulation strategies (i.e., cognitive
reappraisal, situation selection) and the lowest use of debilitative strategies (i.e., expressive
suppression). Prior research has reported a similar pattern of emotion regulation strategy use
(i.e., high cognitive reappraisal and situation selection, low expressive suppression) and has
linked this pattern to adaptive mental health symptoms, such that individuals who reported using
this mixed pattern of emotion regulation strategies also reported the lowest levels of anxiety,

depression, general distress, and perceived stress (Guassi Moreira et al., 2021), as well as higher
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psychological resilience (Polizzi & Lynn, 2021). This association was further supported in the
present study, such that higher positive and lower negative imagers also reported the lowest
levels of perceived stress and general anxiety when compared to the other two clusters. As such,
this research suggests that higher positive/lower negative imagers may experience better mental
health outcomes via an adaptive “mixed” use of emotion regulation strategies.

It is possible that individuals who find it easier to image positive content may experience
greater benefits from using facilitative emotion regulation strategies, and thus, in turn, employ
them more often than others. For example, higher positive imagers may find it easier to imagine
themselves in a desirable future situation and then take action to make it happen (situation
selection), or they may find it easier to reframe the negative meaning of a present unavoidable
situation as more positive (cognitive reappraisal). What’s more, recent research has revealed that
positive imagery ability, particularly mastery imagery ability (i.e., grit), may buffer against the
debilitative outcomes associated with negative imagery content (Quinton et al., 2019). This is an
important finding, as spontaneous negative imagery is a known maintenance factor in many
emotional disorders, such as anxiety and depression (Brewin et al., 2010; Goérgen et al., 2015;
Holmes et al., 2016; Laing et al., 2016; Moscovitch et al., 2011). Consequently, interventions
focused on the improvement of positive imagery ability may be particularly useful for increasing
the effectiveness of adaptive emotion regulation strategies and also combating the possible
debilitative outcomes associated with intrusive negative imagery.?

Despite the potential benefits of higher positive imagery ability, higher overall imagers of

both positive and negative content exhibited worse outcomes when compared to higher

2 Researchers should maintain caution when following this suggestion, as a major limitation of this study is its cross-
sectional nature. As such, we cannot ascertain causation (e.g., does positive imagery ability lead to the use of
facilitative emotion regulation strategies, or does the use of facilitative strategies lead to greater ability to image
positive content?). Clearly, more research is needed before interventions are developed.
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positive/lower negative imagers, suggesting that the ability to image negative content must also
play an important role in emotion regulation and stress-related outcomes. Indeed, higher overall
imagers demonstrated an above average ability to also image negative content. When compared
to higher positive/lower negative imagers, the higher overall imagers reported significantly
greater levels of perceived stress and anxiety, greater use of debilitative emotion regulation
strategies (i.e., expressive suppression), and lower use of facilitative strategies (i.e., cognitive
reappraisal, situation selection). This association is strongly supported by clinical psychology,
which has shown that individuals with emotional disorders experience greater vividness of
negative imagery (Holmes et al., 2008; 2010; 2016; Morina et al., 2011). It is possible that a
greater ability to image negative content may further compound the known debilitative outcomes
associated with negative imagery use (Quinton et al., 2018; Williams & Cumming, 2012a); that
said, more research is needed to directly test this assumption. Negative imagery is often
spontaneous and intrusive, making it more difficult to employ facilitative regulatory strategies
early in the emotion-generative process, thus forcing an overreliance on late-acting regulatory
strategies, such as expressive suppression. While suppression is successful at reducing the
behavioral expression of emotion, it fails to decrease the emotional experience itself (Gross,
1998; 2002). As such, the ability to easily image both positive and negative content is not
necessarily adaptive, as a greater ability to image negative content may counteract any benefits
that could be experienced from the ability to also image positive content.

Finally, lower overall imagers exhibited the worst emotion regulation outcomes when
compared to the other two profiles, such that individuals in this profile reported the lowest
habitual use of cognitive reappraisal, situation selection, and even distraction. This result is

unsurprising, as lower imagery ability, specifically lower mastery imagery ability, has been
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associated with other poor stress and coping outcomes, such as lower trait confidence, higher
anxiety intensity, higher perceptions of anxiety as debilitative, and even worse performance
outcomes (Quinton et al., 2018; Williams & Cumming, 2012b, 2015; 2021). Given that lower
overall imagers already have a lowered ability to image negative content, it is quite possible that
interventions aimed at simply boosting their positive imagery ability could significantly improve
stress and emotion regulation outcomes, thus perhaps more closely resembling the adaptive
outcomes observed in higher positive/lower negative imagers. However, given this study was
cross-sectional, researchers should proceed with caution, as more rigorous research is still
needed to determine causality and better inform potential future intervention work.

Some key strengths of Study 1 are the large sample size (and thus greater statistical
power), the use of a novel questionnaire (i.e., the EIQ) to assess both positive and negative forms
of imagery ability, and the first ever use of multivariate cluster analysis to examine different
imagery ability profiles. Although the present study provides novel and important contributions
to the existing literature, it is not without limitations. First, as mentioned above, given the study
design was cross-sectional in nature, causality cannot be inferred. For example, it is quite
possible that some participants experience emotion dysregulation and poor mental health, which
may lead to experiencing more spontaneous negative images; as such, these individuals may be
better at imaging negative content. Future research would benefit from using more rigorous study
designs to further explore the present results and understand the emerged relationships in more
depth (e.g., longitudinal assessments or experimental imagery interventions). Second, there is
always the possibility of a third unexamined variable confounding the results (Christenfeld et al.,
2004); however, a variety of important demographic variables were controlled for in this study

(i.e., age, gender, race, and ethnicity), with significant outcomes still observed.
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It should also be noted that the role of imagery meaning was not examined in this study.
This is important, as positive and negative imagery content may not always be synonymous with
positive and negative outcomes (Short et al., 2002). Rather, there may be times when positive
content is interpreted by the individual as debilitative and thus serves debilitative functions or
brings about debilitative outcomes, and negative content is interpreted by the individual as
facilitative and thus serves facilitative functions or brings about facilitative outcomes. For
example, imaging a scenario typically regarded as positive (e.g., being surrounded by family and
loved ones during the holidays) may in fact be regarded as debilitative for some individuals (e.g.,
they’ve lost their loved ones or have tumultuous family relationships). In contrast, imaging a
negative scenario (e.g., not knowing anyone at a social event) may be regarded as facilitative for
some (e.g., an opportunity to make new friends). A similar point can be made about the
perceptions of emotion regulation strategies, such that there may be times when a typically
adaptive strategy (e.g., cognitive reappraisal) is perceived by some individuals as debilitative,
and a typically maladaptive strategy (e.g., expressive suppression) is perceived as facilitative
(Gross, 2014). As such, more research is clearly needed to understand how perceptions of
imagery meaning and emotion regulation strategies may impact the observed outcomes
associated with different imagery ability profiles.

In summary, this study identified three unique profiles (i.e., clusters) of positive and
negative imagery ability in a non-athlete-specific sample, as well as demonstrated how these
profiles are differentially associated with emotion regulation, stress, and anxiety outcomes.
Given that imagery interventions are an effective approach to helping individuals regulate their
emotions to deal with stress and anxiety (Holmes & Matthews, 2010; Williams et al., 2010), and

imagery ability is thought to influence imagery’s effectiveness, it is very important for
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subsequent research to examine the potential influence of these imagery ability profiles on the
effectiveness of guided imagery scripts designed to alter stress appraisals (this is the aim of

upcoming Chapter 3).
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CHAPTER THREE

Study 2
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Introduction

Mental imagery serves as a valuable tool in the management of stress appraisals. For
instance, imagery scripts that emphasize feelings of confidence and control have been found to
reliably induce confidence and challenge appraisals, as well as promote more facilitative
interpretations of anxiety symptoms in both athlete and non-athlete-specific samples (Cumming
et al., 2007; Williams & Cumming, 2012a; Williams et al., 2010; 2017). Conversely, imagery
scripts that emphasize a lack of confidence and control tend to decrease confidence, increase
threat appraisals, and also promote more debilitative interpretations of anxiety symptoms
(Cumming et al., 2007; Williams & Cumming, 2012a; Williams et al., 2010; 2017). It is worth
noting that individuals with greater imagery ability will typically benefit more from an imagery
intervention compared to those with lower imagery ability (Gregg et al., 2005; Robin et al.,
2007; Williams et al., 2013).

However, to our knowledge, no research to date has attempted to examine whether the
ability to image positive content may enhance the effectiveness of imagery interventions
designed to elicit facilitative stress appraisals and subsequent responses (i.e., challenge imagery).
Likewise, while we now know that negative imagery ability is associated with a host of
maladaptive psychological outcomes (Quinton et al., 2019; Williams et al., 2023), no research to
date has attempted to examine whether the ability to image negative content could possibly
enhance the effectiveness of imagery interventions designed to elicit debilitative stress appraisals
and responses (i.e., threat imagery). It has even been shown that imagery ability of positive
content regarding coping and persevering in the face of adversity (referred to as grit or mastery
imagery ability) may protect against the debilitative consequences associated with threat imagery

(Quinton et al., 2019); although this remains to be replicated. Clearly, more research is needed to
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gain a deeper understanding of the influence of positive and negative imagery ability on the
efficacy of imagery interventions for modifying stress appraisals.

Based on the findings of Study 1, it was proposed that the newly identified profiles of
positive and negative imagery ability, if replicated, will likely impact the effectiveness of
challenge and threat imagery. For example, higher overall imagers (e.g., high in both positive
and negative imagery ability) may experience both challenge and threat imagery as effective,
leading to greater facilitative and debilitative effects, respectively. Higher positive/lower
negative imagers may similarly experience challenge imagery as effective and thus report greater
facilitative effects, but by contrast, they may also find the threat imagery to be less effective, and
thus be less likely to experience its debilitative effects. As revealed in Study 1, higher
positive/lower negative imagers reported the highest habitual use of cognitive reappraisal,
suggesting they may also be more likely to successfully employ cognitive reappraisal during
imagery (specifically during challenge imagery, which explicitly instructs the use of reappraisal).
Finally, lower overall imagers may find it more difficult to effectively image both types of
imagery, and thus experience more diminished effects across the scripts.

As such, the aims of Study 2 are as follows: 1) to examine whether the unique profiles of
positive and negative imagery ability observed in Study 1 could be replicated in a different (yet
still non-athlete-specific) sample, and if so, 2) to examine whether or not these profiles were
differentially associated with psychological responses to both challenge and threat imagery.
Based on prior research, it was hypothesized that higher positive/lower negative imagers would
experience more facilitative responses to the challenge imagery and less debilitative responses to
the threat imagery. It was expected that higher overall imagers would also experience facilitative

responses to the challenge imagery, but in contrast to higher positive/lower negative imagers,
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they would also experience more debilitative responses to the threat imagery. Finally, it was
proposed that both the challenge and threat imagery would be less effective for lower overall
imagers compared to the other two profiles.

Method
Participants

A total of 271 male and female university students participated in the present
experimental study (mean age = 19.43, SD = 1.50 years; 60.1% female; 59.4% White; refer to
Table 3.1 for full demographic information). To be eligible to take part, participants had to be at
least 18 years old and meet the following inclusion criteria: proficient in understanding English,
no hearing impairment that could not be corrected (e.g., with a hearing aid) which prevented
them from being able to hear audio recordings, and no medically diagnosed mental health
condition at the time they took part in the study. Data collection took place at the two separate
universities of the authors. At the first university (University of Birmingham, UK), participants
were recruited between November 2022 and February 2023 via social media, emails, campus
flyers, and class announcements. At the second university (Baylor University, TX, USA),
participants were recruited through the university’s online subject pool between February 2023
and May 2023. All participants provided online informed consent prior to data collection, and
were offered 2 h of research credit, which was applied to their respective course requirements.

This study was approved by both universities’ Institutional Review Boards.
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Table 3.1

Overall sample demographics (Study 2)

Variables N Mean (SD) or %
Age 271 19.43 (1.50)
Gender

Male 107 39.5

Female 163 60.1

Other 1 0.4
Race/Ethnicity

Asian 37 13.7

Black/African American 22 8.1

Hispanic/Latino 29 15.8

White 161 59.4

Mixed/multiple ethnicities 18 6.6

Other 4 1.5
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Measures
Ease of Imagery Questionnaire

The same 16-item Ease of Imagery Questionnaire (EIQ; Williams et al., 2023)
administered and described in Study 1 was administered in this study to assess imagery ability of
positive and negative content. In the present sample, internal consistency was good for relent
imagery ability (a = .85), negative affect imagery ability (a = .77), positive affect imagery ability
(o = .88), and grit imagery ability (a =.79).
Imagery Manipulation Checks

Four items were included in the post-imagery questionnaire completed after each script.
Participants responded to each item using a seven-point Likert scale. The first item assessed the
extent to which participants could image the scenario as described (1 = not at all as described, 7
= exactly as described), and the second item assessed the ease with which participants imaged
the scenario described to them (1 = very hard to image, 7 = very easy to image). For the third
item, participants rated how stressful they found the imagery scenario (1 = not at all stressful, 7
= very stressful). For the final item, participants rated the extent to which they appraised the
imaged scenario as a challenge or a threat (1 = completely threatening/not at all challenging, 7 =
completely challenging/not at all threatening; Turner et al., 2012; 2014). All four items have
been used previously in imagery research (Williams & Cumming, 2012a; Williams et al., 2017).
Cognitive and Somatic State Anxiety

After listening to each imagery script, the Immediate Anxiety Measures Scale (IAMS;
Thomas et al., 2002) was used to assess the intensity and directional interpretation of cognitive
and somatic anxiety experienced in response to the imagery. Prior to completing the

questionnaire, participants received definitions of the constructs to ensure they fully understood
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the differences between cognitive and somatic anxiety. Part one of the questionnaire asked
participants to rate on a seven-point scale the extent to which they felt cognitively and
somatically anxious during the imagery (1 = not at all, 7 = extremely). Part two of the
questionnaire asked participants to rate on a different seven-point scale whether they perceived
their cognitive and somatic anxiety as positive or negative in relation to performing well in the
scenario described (-3 = very debilitative/negative, +3 = very facilitative/positive). Participants
completed both parts for cognitive anxiety before completing the same items for somatic anxiety.
It should be noted that the IAMS also includes self-confidence; however, this was not examined
in the present study. Previous research has established the IAMS as a reliable and valid measure
for assessing cognitive and somatic state anxiety (Thomas et al., 2002). The IAMS has also been
used in previous imagery research (Williams et al., 2010; 2017).
Positive and Negative State Affect

The Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) was
administered after listening to each imagery script to assess levels of positive and negative affect
experienced during each of the imagery scenarios. The PANAS includes 20 items, with 10 items
included to assess positive affect (e.g., interested, excited, enthusiastic, inspired, proud), and 10
items to assess negative affect (e.g., distressed, upset, nervous, irritable, afraid). Participants
rated the experience of each emotion, specifically during the imagery, on a five-point Likert
scale (1 = not at all, 5 = extremely). Items for each subscale were summed so that higher
subscale scores indicated higher experience of positive or negative affect during the imagery. In
the present sample, internal consistency was good for positive and negative affect following all

imagery scripts (positive affect a’s > .87; negative affect a’s > .84).
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An additional single item was included at the end of the PANAS to assess the
pleasantness of the emotions experienced, with participants responding on a nine-point Likert-
scale, with anchors from — 4 (extremely unpleasant) to + 4 (extremely pleasant). This item has
been employed in previous experimental emotion research (e.g., Gross & Levenson, 1997).
State Emotion Regulation

Two individual items were included in the post-imagery questionnaires to assess the state
use of two common emotion regulation strategies during the imagery scripts. The first item
aimed to assess the state use of cognitive reappraisal during the imagery (i.e., “I tried to see the
imagery scenario as positive as possible”). The second item aimed to assess the state use of
emotional suppression during the imagery (i.e., “During the imagery, | controlled my emotions™).
Responses were made on a six-point Likert scale (0 = not at all; 5 = extremely). Both items were
drawn from two brief 3-item scales that were previously created to measure reappraisal and
suppression during stressful tasks (Egloff et al., 2006). However, due to mixed findings
regarding the reliability of these scales (Egloff et al., 2006), only a single item was used from
each scale. Previous research has implemented the use of single items to assess state emotion
regulation during laboratory tasks (e.g., Mauersberger et al., 2018).

Imagery Scripts

Three imagery scripts were designed based on those employed in previous work to elicit
a challenge appraisal, a threat appraisal, and a neutral state (Williams et al., 2010; 2017; see
Appendix 17). These scripts described the moments before a hypothetical stressful scenario,
namely, having to give a presentation to a large audience. Following the recommendations of
Lang’s (1979) bioinformational theory, scripts included stimulus (e.g., “all eyes are on you as

you make your way to the front and get into position”), response (e.g., “you feel your heart

45



racing”), and meaning (e.g., ...but you are confident”) propositions. The challenge and threat
scripts were identical with regards to stimulus and response propositions; however, these scripts
differed in their assigned meaning propositions. For example, the challenge script was designed
to elicit feelings of stress while also being accompanied by feelings of confidence (e.g., “you are
filled with confidence”) and control (e.g., “you feel in complete control”) to try and instill a
challenge state, while the threat script was designed to elicit the same feelings of stress but
instead be accompanied by low confidence (e.g., “you are filled with panic”) and low control
(e.g., “you feel completely helpless™) to attempt to instill a threat state (Jones et al., 2009). In
contrast, the neutral script was designed to be a control comparison and thus did not refer to any
response propositions inducing feelings of stress, but rather included additional non-stress related
stimulus propositions (e.g., “vou get out your water bottle and take a sip of water”). All scripts
were matched on the amount of content as well as length. Scripts were audio recorded and each
lasted approximately 3 minutes. Prior to data collection, all three scripts were pilot tested and
adjusted slightly based on feedback to the wording. Once finalized, the scripts were played to
participants through a computer using headphones.
Procedures

Upon arrival to the laboratory, participants were presented with an information sheet,
which explained the nature of the study, including that all data collected would remain
confidential and that participants were free to withdraw from the study at any point. If
participants agreed to take part, they provided informed consent and were randomly allocated to
one of six protocol conditions stratified by gender, based on a random pre-generated list. The
protocol conditions were completely identical, except for the order in which participants listened

to the three imagery scripts, which were counterbalanced across the six conditions. Prior to the
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first imagery script, participants received instructions to image the content described as clearly
and vividly as possible in their preferred visual perspective with their eyes open or closed. They
then listened to the first script and immediately after this completed a post-imagery
questionnaire, which included the IAMS, PANAS, state emotion regulation, and manipulation
check items. Participants then completed a distractor task, which was designed to distract the
participant from carrying over any thoughts about the imagery script they just heard into the next
condition. This task lasted for three minutes and consisted of matching numbers to letters of the
alphabet. Participants were told that their performance on the task would be scored and to
perform to the best of their ability to encourage them to focus fully on the task; however, for the
purposes of this study, task scores were not retained. The imagery protocol was then repeated for
the remaining two imagery scripts (i.e., imagery, post-task questionnaire, distractor task). At the
end of the session, participants completed a series of questionnaires, including demographic
questions and the EIQ. Each visit lasted approximately 60 to 90 minutes.
Statistical Analyses

Similar to Study 1, hierarchical cluster analysis using Ward’s method (Ward, 1963) was
employed to examine the potential for different imagery ability profiles (Study Aim 1). The same
process was followed as outlined in Study 1. Follow-up one-way ANOVAs and post-hoc
pairwise comparisons were employed to examine if the resulting clusters differed significantly
on the EIQ subscales. Additional one-way ANOVAs and chi-square analyses were utilized to
check for between-cluster differences on study demographics (i.e., age, sex, race/ethnicity).

Based on the three clusters that emerged, four separate 3 (script) x 3 (cluster) mixed
design ANOVAs examined any differences in ease of imaging, imaging as instructed, perceived

stressfulness, and challenge/threat appraisal due to the imagery script, as well as whether any
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script differences were influenced by imagery ability cluster. These analyses served as an initial
manipulation check. Next, a follow-up series of 3 (script) x 3 (cluster) mixed design ANOVAs
were conducted to examine any differences due to script, cluster, or whether there were any
script by cluster interactions in the main variables of interest: cognitive and somatic anxiety
intensity and interpretations, positive and negative affect (as well as the perceived pleasantness
of these emotions), and finally, state use of cognitive reappraisal and emotional suppression
(Study Aim 2). When appropriate, the significant main effects of script and cluster, or the
significant interactions between script and cluster were further probed using post-hoc
comparisons. It should be noted that for all repeated-measures ANOVAs, Mauchley (W) tests
were used to assess sphericity assumptions and Greenhouse-Geisser correction values were
reported when sphericity assumptions were violated (Greenhouse & Geisser, 1959; Jennings,
1987). Due to the high number of multiple comparisons, the Benjamini-Hochberg (B-H) follow-
up procedure was implemented to reduce the false discovery rate and prevent the likelihood of
Type 1 error (Benjamini & Hochberg, 1995). Results were reported as statistically significant if p
values were < .05, and effect size was reported using partial eta-squared (7p%) with the following
magnitude cutoffs for interpretation: small (p> = 0.01), medium (#p?= 0.06), and large (p*>=
0.14). All statistical analyses were run in SPSS version 28 (IBM Corp, USA).
Results

Cluster Analysis

A distinct three-cluster solution emerged upon inspection of the agglomeration schedule
coefficients and associated dendrogram. These clusters closely resembled the clusters found in
Study 1 (refer to Figure 3.1). Specifically, Cluster 1 (n = 98; 36.2%) was characterized by the

highest mean scores for relent and negative affect imagery ability and was slightly above the
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sample means for grit and positive affect imagery ability (i.e., higher overall imagers). Cluster 2
(n = 69; 25.5%) was lowest on relent imagery ability, below the sample mean on negative affect
imagery ability, highest on grit imagery ability, and slightly above the sample mean on positive
affect imagery ability (i.e., higher positive/lower negative imagers). Cluster 3 (n = 104; 38.4%)
remained close to the sample mean for relent and negative affect imagery ability but was lowest
on grit and positive affect imagery ability (i.e., lower overall imagers).

Means and standard deviations of the four EIQ subscales for the three clusters as well as
the overall sample are displayed in Table 3.2. While separate one-way ANOVAs showed
significant differences in all four EIQ subscales due to cluster (ps < .001; refer to Table 3.2 for F
values and effect sizes), the post-hoc comparisons revealed some non-significant differences in
imagery ability between certain clusters. More specifically, higher positive/lower negative
imagers and lower overall imagers were not significantly different with regards to negative affect
(p = .47), and higher positive/lower negative imagers and higher overall imagers were not
significantly different with regards to positive affect (p = .36). All other post-hoc comparisons
were significant (ps <.002). No significant differences were observed across the clusters for
demographic variables (i.e., age, sex, race/ethnicity; refer to Table 3.2).

To summarize, higher overall imagers were found to have higher than average scores on
positive and negative imagery ability, whereas lower overall imagers were found to have lower
than average scores on positive and negative imagery ability. In contrast, higher positive/lower
negative imagers were found to have higher than average scores on positive imagery, but lower

than average scores on negative imagery ability.
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Figure 3.1. Means and standard errors of imagery ability (EIQ subscales) based on cluster

membership (Study 2).

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers;
Cluster 3 = lower overall imagers. The three clusters differed significantly in all four types of
imagery ability (all ps <.001), except for Clusters 1 and 2 on positive affect (p = .36), and

Clusters 2 and 3 on negative affect (p = .47). Error bars represent standard error.
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Table 3.2

Means (SDs) of imagery ability and study demographics across the three clusters

Sample (n = 271)

Cluster 1 (n =98)

Cluster 2 (n =69)

Cluster 3 (n =104)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) F / x?test (gp° Or ¢c)
Ease of Imagery
Relent 3.75 (1.32) 4.78 (0.80) b: 2.21(0.61) *°© 3.81(1.04) &P 178.27 (0.57) ™
Negative Affect 5.36 (0.98) 5.89 (0.75) ¢ 4.96 (1.17) 2 5.12 (0.80) @ 27.76 (0.17) ™
Grit 4.94 (1.05) 5.27 (0.85) b:¢ 5.71 (0.72) & ¢ 4.11 (0.83) &P 93.58 (0.41) **
Positive Affect 6.09 (0.91) 6.48 (0.51) © 6.31 (0.63) © 5,58 (1.10) &b 33.81 (0.20) ™*
Demographics
Age 19.43 (1.50) 19.54 (2.06) 19.52 (1.16) 19.26 (0.99) 1.06 (0.008)
Sex (% female) 60.4 61.85 53.62 63.46 1.82 (0.08)
Race (% white) 59.41 55.10 68.11 57.69 6.92 (0.11)
Ethnicity (% Hispanic) 10.70 11.22 10.14 10.58

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers; Cluster 3 = lower overall imagers. @

different from Cluster 1; ® different from Cluster 2; ¢ different from Cluster 3; ™ denotes p < .001.
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Cluster Differences in Responses to the Imagery Scripts
Imagery Manipulation Checks

The means and standard deviations for the imagery manipulation checks (ease of
imaging, extent of imaging as instructed, perceived stressfulness, and challenge/threat appraisal)
across the three different imagery scripts and broken down by imagery ability clusters are
reported in Table 3.3. A 3 (script) x 3 (cluster) mixed design ANOVA looking at ease of imaging
revealed no significant main effect for script, F(1.90, 509.03) = 2.93, p = .06, np?= .01, and no
script by cluster interaction, F(3.80, 509.03) = 0.89, p = .47, np?>= .007; however, there was a
significant main effect for cluster, F(2, 268) = 3.04, p = .049, np>= .02, such that higher overall
imagers were able to image the scripts more easily than those in the other two clusters (e.g.,
higher positive/lower negative imagers, lower overall imagers; ps <.04). That said, this finding
did not survive B-H correction. For extent of imaging as instructed, a 3 (script) x 3 (cluster)
mixed design ANOVA revealed no significant main effect for script, F(2, 532) =0.77, p = .46,
np®=.003, no significant main effect for cluster, F(2, 266) = 1.98, p = .14, np?= .01, and no script
by cluster interaction, F(4, 532) = 0.60, p = .66, np’= .004.

For perceived stressfulness, a significant main effect was found for script, F(2, 534) =
181.69, p <.001, np?= .40, such that participants, irrespective of cluster, reported significantly
higher perceptions of stress in response to the threat script compared to the challenge and neutral
scripts (ps < .001), as well as significantly higher perceptions of stress in response to the
challenge script compared to the neutral script (p = .003). The B-H correction did not alter these
results. A significant main effect was also found for cluster, F(2, 267) = 3.38, p = .04, np?>= .02,
such that higher positive/lower negative imagers reported lower overall perceptions of stress in

response to the imagery scripts compared to lower overall imagers (p = .01; survived B-H
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correction) and higher overall imagers (p = .04; did not survive B-H correction). No significant
script by cluster interaction was found for perceived stressfulness, F(4, 534) = 1.15, p = .33, np?=
.009.

For challenge/threat appraisal, a significant main effect was found for script, F(1.84,
484.92) = 67.51, p <.001, np?= .20, but not for cluster, F(2, 263) = 0.59, p = .55, np>= .004.
Results also revealed a significant script by cluster interaction, F(3.69, 484.92) = 3.90, p = .005,
np®=.03. Post hoc analysis revealed that for each of the imagery ability clusters, the challenge
script was perceived as significantly more challenging than the threat script (ps < .001), whereas
the threat script was perceived as significantly more threatening than both the challenge and
neutral scripts (ps <.001). The B-H correction did not alter these results. When looking between
clusters, higher overall imagers also reported significantly greater challenge appraisals to the
challenge script compared to lower overall imagers (p = .01), and greater threat appraisals to the
threat script compared to both of the other two clusters (ps <.04). However, none of these
between-cluster results survived B-H correction. No significant between-cluster differences were

observed for the neutral script (ps > .81).
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Table 3.3

Means (SDs) of imagery manipulation checks across the three different imagery scripts and imagery ability clusters

Challenge Imagery

Neutral Imagery

Threat Imagery

Cluster 1 Cluster 2 Cluster 3 Cluster 1 Cluster 2 Cluster 3 Cluster 1 Cluster 2 Cluster 3
Ease of Imaging  6.17 (0.85) 5.93(1.09) 5.79(1.10) 6.10(1.06) 5.83(0.94) 5.85(1.12) 5091(1.08) 5.64(1.40) 5.81(1.15)
Extent of Imaging 6.31 (0.83) 6.09(1.07) 6.03(1.22) 6.15(1.12) 6.15(0.88) 5.99(1.12) 6.23(0.99)  5.99(1.26) 5.95 (1.07)
Perceived Stress  3.69 (1.54) 3.64 (1.77) 3.80 (1.53) 3.41(1.59) 2.99(1.61) 3.61(1.75) 5.68(1.51)  5.07(1.83) 5.64 (1.37)
Challenge/Threat  5.23 (1.51)° 5.10 (1.45) 4.71 (1.49) 4.77 (1.46) 4.82 (1.44) 4.80(1.35) 3.49 (1.49)°¢ 4.01 (1.57)* 3.92 (1.49)

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers; Cluster 3 = lower overall imagers. Ease of

Imaging ratings ranged from 1 (very hard to image) to 7 (very easy to image). Extent of imaging ratings ranged from 1 (not at all as described)

to 7 (exactly as described). Perceived stressfulness ratings ranged from 1 (not at all stressful) to 7 (very stressful). Challenge/threat appraisal

ratings ranged from 1 (completely threatening/not at all challenging) to 7 (completely challenging/not at all threatening). Within each script, @

different from Cluster 1; P different from Cluster 2; ¢ different from Cluster 3. It should be noted that these results did not survive correction for

Benjamini-Hochberg correction false discovery rate = 0.05.

54



Cognitive and Somatic State Anxiety

Means and standard deviations for cognitive and somatic state anxiety across the imagery
scripts are reported in Table 3.4, as well as Figures 3.2 and 3.3. When looking at cognitive
anxiety intensity, a 3 (script) x 3 (cluster) mixed design ANOVA revealed a significant main
effect for script, F(1.93, 510.76) = 134.14, p < .001, np?= .34, but not cluster, F(2, 264) = 1.99, p
= .14, np?= .01, or the script by cluster interaction, F(3.87, 510.76) = 0.67, p = .61, np®= .005.
Specifically, irrespective of cluster, participants reported higher cognitive anxiety intensity in
response to the threat script compared to the challenge and neutral scripts (ps < .001); no
significant differences were observed between the challenge and neutral scripts (p = .09; refer to
Figure 3.2A). The B-H correction did not alter these results.

For cognitive anxiety interpretations, a significant main effect was found for script,
F(1.94, 519.07) = 225.30, p < .001, np?= .46, and cluster, F(2, 268) = 5.89, p = .003, np?>= .04, as
well as a significant script by cluster interaction, F(3.87, 519.07) = 3.22, p = .01, np?= .02. Post
hoc analysis revealed that for each of the imagery ability clusters, cognitive anxiety in response
to the challenge script was perceived as significantly more facilitative (i.e., positive) than in
response to the threat script, whereas cognitive anxiety in response to the threat script was
perceived as significantly more debilitative (i.e., negative) compared to both the challenge and
neutral scripts (ps <.001). Cognitive anxiety in response to the challenge script was also
perceived as significantly more facilitative compared to the neutral script for higher overall
imagers and lower overall imagers (ps < .02), but not for higher positive/lower negative imagers
(p = .60). The B-H correction did not alter these results. When looking between clusters, higher
positive/lower negative imagers perceived their cognitive anxiety in response to the threat script

as significantly less debilitative compared to the other two clusters (ps <.001). Higher

55



positive/lower negative imagers also perceived their cognitive anxiety in response to the neutral
script as significantly more facilitative compared to lower overall imagers (p =.01), but not
higher overall imagers (p = .07). No between-cluster differences were observed at the level of the
challenge script (ps > .09; refer to Figure 3.2B). Once again, the B-H correction did not alter
these results.

When looking at somatic anxiety intensity, a significant main effect was observed for
script, F(2, 536) = 86.82, p <.001, np?= .24, but not for cluster, F(2, 268) = 0.24, p = .79, np’>=
.002. Additionally, no significant interaction was found between script and cluster, F(4, 536) =
0.21, p = .93, np?>=.002. Irrespective of cluster, participants reported higher somatic anxiety
intensity in response to the threat script compared to the challenge and neutral scripts (ps < .001),
and higher somatic anxiety intensity in response to the challenge script compared to the neutral
script (p < .001; refer to Figure 3.3A). The B-H correction did not alter these results.

For somatic anxiety interpretations, a significant main effect was found for script, F(1.93,
517.40) = 142.07, p < .001, np?= .35, and cluster, F(2, 268) = 3.66, p = .03, np?>= .03, but not for
the script by cluster interaction, F(3.86, 517.40) = 1.39, p = .24, ny?>= .01. Irrespective of cluster,
participants rated their somatic anxiety as significantly more facilitative in response to the
challenge script compared to the neutral script (p =.02), which in turn, was rated as significantly
more facilitative compared to the threat script (p < .001). Higher positive/lower negative imagers
reported significantly more positive interpretations of somatic anxiety in response to the imagery
scripts compared to both of the other clusters (ps <.02; refer to Figure 3.3B). The B-H correction

did not alter these results.

56



A) 55
> = Cluster 1
45 ‘I— O Cluster 2
m Cluster 3
2 47
2
3 35
ol
g 3 B
£ 5]
[
N
g 9
&
o
O 15 |
14
0.5 -
0 T T
Challenge Neutral Threat
Imagery Script
1 -
B) ¢ @ Cluster 1
O Cluster 2
0.5 A
m Cluster 3
b
g2 0 r
2
s
]
£ -0.5
3
=
2 o,
£
2 ac
E -15
&
)
@]
2 b
b
-2.5
Challenge Neutral Threat
Imagery Script

Figure 3.2. Means and standard errors of cognitive anxiety intensity and interpretations
across the imagery conditions based on cluster membership.

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers;
Cluster 3 = lower overall imagers. Cognitive anxiety intensity ratings ranged from 1 (not at
all) to 7 (extremely); Cognitive anxiety interpretation ratings ranged from -3 (very
debilitative/negative) to +3 (very facilitative/positive); 2 different from Cluster 1; ® different
from Cluster 2; ¢ different from Cluster 3. All results remained statistically significant after
adjusting for Benjamini-Hochberg correction false discovery rate = 0.05. Error bars represent

standard error.

57



A) 5

45 -
4 4 + @ Cluster 1
OCluster 2
~ —I_ I m Cluster 3

w
wn

w

[

Somatic Anxiety Intensity
[
wn

—
n

0.5
0
Challenge Neutral Threat
Imagery Script
B)
1o
@ Cluster 1
05 OCluster 2
m Cluster 3
g 04 T
8
2
=
2
& -0.5
2
L
.g
g 1
s
E
(=]
w1
-1.5 4
290
Challenge Neutral Threat
Imagery Script

Figure 3.3. Means and standard errors of somatic anxiety intensity and interpretations across
the imagery conditions based on cluster membership.

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers;
Cluster 3 = lower overall imagers. Somatic anxiety intensity ratings ranged from 1 (not at all) to
7 (extremely); Somatic anxiety interpretation ratings ranged from -3 (very debilitative/negative)
to +3 (very facilitative/positive); 2 different from Cluster 1; ® different from Cluster 2; ¢ different
from Cluster 3. All results remained statistically significant after adjusting for Benjamini-

Hochberg correction false discovery rate = 0.05. Error bars represent standard error.
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Positive and Negative State Affect

Means and standard deviations for positive and negative state affect across the imagery
scripts are reported in Table 3.4 and Figure 3.4. For negative affect, a 3 (script) x 3 (cluster)
mixed design ANOVA revealed a significant main effect for script, F(1.81, 485.11) = 261.55, p
<.001, np?= .49, but not for cluster, F(2, 268) = 2.96, p = .054, np>= .02, or the script by cluster
interaction, F(3.62, 485.11) = 1.54, p = .19, np?>= .01. Irrespective of cluster, participants reported
higher negative affect in response to the threat script compared to the challenge and neutral
scripts (ps < .001), and higher negative affect in response to the challenge script compared to the
neutral script (p = .03; refer to Figure 3.4A). The B-H correction did not alter these results.

For positive affect, a significant main effect was found for script, F(1.95, 523.91) =
185.69, p <.001, np?>= .41, and cluster, F(2, 268) = 10.94, p <.001, np?>= .07, as well as a
significant script by cluster interaction, F(3.91, 523.91) = 2.82, p = .02, np?>= .02. Post hoc
analysis revealed that individuals in each cluster reported significantly higher positive affect in
response the challenge script compared to the neutral and threat scripts, and significantly lower
positive affect in response to the threat script compared to the challenge and neutral scripts (ps <
.02). The B-H correction did not alter these results. However, when looking between clusters, it
was found that higher overall imagers and higher positive/lower negative imagers reported
significantly higher positive affect in response to the challenge script compared to lower overall
imagers (ps <.01). Higher positive/lower negative imagers also reported higher positive affect in
response to the neutral and threat scripts compared to both of the other two clusters (ps <.008;

refer to Figure 3.4B). Once again, the B-H correction did not alter these results.
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Figure 3.4. Means and standard errors of negative and positive affect across the imagery
conditions based on cluster membership.

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers;
Cluster 3 = lower overall imagers. 2different from Cluster 1; ® different from Cluster 2; €
different from Cluster 3. All results remained statistically significant after adjusting for

Benjamini-Hochberg correction false discovery rate = 0.05. Error bars represent standard error.
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When looking at emotional pleasantness, a significant main effect was observed for
script, F(2, 536) = 270.99, p < .001, np?>= .50, and cluster, F(2, 268) = 6.79, p = .001, np?>= .05, as
well as a significant script by cluster interaction, F(4, 536) = 2.56, p = .04, np?>= .02. Post hoc
analysis revealed that for each of the imagery ability clusters, emotions in response to the
challenge script were perceived as significantly more pleasant than in response to the threat
script, whereas emotions in response to the threat script were perceived as significantly less
pleasant compared to both the challenge and neutral scripts (ps < .001). Emotions in response to
the challenge script were also perceived as significantly more pleasant compared to the neutral
script for higher overall imagers (p = .02), but not for higher positive/lower negative imagers or
lower overall imagers (ps > .41). The B-H correction did not alter these results. When looking
between clusters, higher overall imagers and higher positive/lower negative imagers reported
significantly more pleasant emotions in response to the challenge script compared to lower
overall imagers (ps <.02). Higher positive/lower negative imagers also reported significantly
more pleasant emotions in response to the neutral script compared to lower overall imagers (p =
.01), but not higher overall imagers (p = .14). Lastly, higher positive/lower negative imagers
reported significantly more pleasant emotions in response to the threat script compared to both of
the other two clusters (ps <.01; refer to Figure 3.5). Once again, the B-H correction did not alter

these results.
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Figure 3.5. Means and standard errors of emotional pleasantness across the imagery

conditions based on cluster membership.
Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers;

Cluster 3 = lower overall imagers. Emotional pleasantness ratings ranged from -4 (extremely
unpleasant) to +4 (extremely pleasant). 2different from Cluster 1; ® different from Cluster 2; ¢
different from Cluster 3. All results remained statistically significant after adjusting for

Benjamini-Hochberg correction false discovery rate = 0.05. Error bars represent standard error.

State Emotion Regulation

Means and standard deviations for state emotion regulation across the imagery scripts are
reported in Table 3.4 and Figure 3.6. For state use of cognitive reappraisal, a significant main
effect was found for script, F(1.90, 510.15) = 194.59, p < .001, np?= .42, and cluster, F(2, 268) =
11.62, p <.001, np?= .08, as well as a significant script by cluster interaction, F(3.81, 510.15) =
3.39, p = .01, np?=.02. Post hoc analysis revealed that for each of the imagery ability clusters,

state use of cognitive reappraisal was higher during the challenge script compared to the threat

62



script, whereas state use of cognitive reappraisal was lower during the threat script compared to
both the challenge and neutral scripts (ps <.001). Cognitive reappraisal was also higher during
the challenge script compared to the neutral script for higher overall imagers and lower overall
imagers (ps < .02), but not for higher positive/lower negative imagers (p = .66). The B-H
correction did not alter these results. When looking between clusters, higher overall imagers and
higher positive/lower negative imagers reported significantly higher use of cognitive reappraisal
during the challenge and neutral scripts compared to lower overall imagers (ps <.006). Higher
positive/lower negative imagers also reported significantly higher use of cognitive reappraisal
during the threat script compared to the other two clusters (ps < .001; refer to Figure 3.6A). Once
again, the B-H correction did not alter these results.

For state use of emotional suppression, a significant main effect was found for script,
F(1.93, 516.53) = 74.99, p < .001, np?= .22, and cluster, F(2, 268) = 3.91, p = .02, np>= .03, but
no significant interaction was found between script and cluster, F(3.85, 516.53) = 0.79, p = .52,
np®= .006. Participants irrespective of cluster reported using emotional suppression less during
the threat script compared to the other two scripts (ps < .001). No significant differences were
found in use of emotional suppression between the challenge and neutral scripts (p = .15).
Interestingly, higher positive/lower negative imagers reported greater overall use of emotional
suppression during the scripts compared to the other two clusters (ps < .01; refer to Figure 3.6B).

The B-H correction did not alter these results.
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Figure 3.6. Means and standard errors of cognitive reappraisal and emotional suppression

across the imagery conditions based on cluster membership.

Note. Cluster 1 = higher overall imagers; Cluster 2 = higher positive/lower negative imagers;
Cluster 3 = lower overall imagers. Emotion regulation ratings ranged from 0 (not at all) to 5
(extremely). 2different from Cluster 1; ° different from Cluster 2; ¢ different from Cluster 3. All
results remained statistically significant after adjusting for Benjamini-Hochberg correction false

discovery rate = 0.05. Error bars represent standard error.
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Table 3.4

Means (SDs) of state psychological responses across the three different imagery scripts

Challenge Imagery Neutral Imagery Threat Imagery

Mean (SD) Mean (SD) Mean (SD)
Cognitive anxiety intensity 3.49 (1.68) ¢ 3.30 (1.69)¢ 4.97 (1.69) b
Somatic anxiety intensity 3.49 (1.76) > ¢ 2.85(1.67)%¢ 4.33(1.86) 2P
Cognitive anxiety interpretation ~ 0.60 (1.57) >¢ 0.17 (1.41) 2¢ -1.62 (1.27) &P
Somatic anxiety interpretation 0.31 (1.59) b ¢ 0.04 (1.36) 2 ¢ -1.44 (1.31) &b
Negative affect 17.44 (5.58)b ¢ 16.74 (5.93) > ¢ 26.29 (8.92) 2"
Positive affect 31.83 (8.80) " 28.23 (8.63)2 © 21.90 (7.37) P
Emotional pleasantness 0.90 (1.75)% ¢ 0.61 (1.73)%¢ -1.87 (1.62) &b
Cognitive reappraisal 3.78 (1.21)b:¢ 3.49 (1.33)%¢ 2.00 (1.56)2°
Emotional suppression 3.61(1.21)¢ 3.73(1.17)¢ 2.70 (1.50) &b

Note. Cognitive/somatic anxiety intensity ratings ranged from 1 (not at all) to 7 (extremely). Cognitive/somatic anxiety
interpretation ratings ranged from -3 (very debilitative/negative) to +3 (very facilitative/positive). Emotional pleasantness ratings
ranged from -4 (extremely unpleasant) to +4 (extremely pleasant). Cognitive reappraisal/emotional suppression ratings ranged
from O (not at all) to 5 (extremely). Letter superscripts represent significant script main effects, such that 2different from

challenge; ® different from neutral; ¢ different from threat. Results remained significant after adjusting for B-H correction.
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Discussion

The purpose of Study 2 was to examine whether the unique profiles of positive and
negative imagery ability observed in Study 1 could be replicated, and if so, to also examine
whether these profiles were differentially associated with psychological responses to challenge
and threat guided imagery scripts. Similar to Study 1, three distinct imagery ability profiles
emerged: higher overall imagers (Cluster 1), higher positive/lower negative imagers (Cluster 2),
and lower overall imagers (Cluster 3). In support of our hypotheses, higher overall imagers and
higher positive/lower negative imagers reported significantly greater facilitative effects from the
challenge imagery, whereas lower overall imagers reported the least facilitative effects. In
contrast, higher overall imagers and lower overall imagers reported significantly greater
debilitative effects from the threat imagery, whereas higher positive/lower negative imagers
reported the least debilitative effects.

Imagery manipulation checks revealed no significant differences between the three
scripts on ease or extent of imaging; however, it should be noted that when looking at the
imagery ability profiles, higher overall imagers reported the greatest ease of imaging across all
three scripts (although this did not survive correction for the false discovery rate). Further
manipulation checks revealed that the imagery scripts were successful in altering perceptions of
stress and stress appraisals, such that (irrespective of cluster), the threat script elicited greater
perceptions of stress and greater threat appraisals compared to the other two scripts. The
challenge script also elicited greater perceptions of stress compared to the neutral script;
however, participants also reported greater challenge appraisals. When looking at anxiety
responses to the imagery scripts, participants reported greater cognitive and somatic anxiety in

response to the threat script, as well as more debilitative interpretations of anxiety symptoms.
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While the challenge script only elicited greater somatic anxiety compared to the neutral script
(no differences were observed between the two scripts on cognitive anxiety), participants
reported more facilitative interpretations of both cognitive and somatic anxiety symptoms in
response to this script. These findings lend support to previous research suggesting that challenge
and threat imagery is an effective technique for altering interpretations of anxiety symptoms
(Cumming et al., 2007; Williams et al., 2010; 2017). That said, the present study further builds
upon previous challenge and threat imagery research by demonstrating that these scripts can also
alter positive and negative affect. In response to the threat script, participants reported greater
negative affect and lower positive affect (compared to the other scripts). While participants
reported greater negative affect in response to the challenge script compared to the neutral script,
they also reported greater positive affect compared to both of the other scripts. To our
knowledge, this is the first study to show that challenge and threat imagery can successfully alter
the experience of positive and negative affect (alongside anxiety and stress appraisals).

When looking at the imagery ability profiles, higher positive/lower negative imagers
demonstrated the most adaptive pattern of psychological responses. Across all three scripts,
higher positive/lower negative imagers reported significantly lower perceptions of stress and
more positive interpretations of somatic anxiety compared to the other profiles. In response to
the challenge script specifically, higher positive/lower negative imagers reported greater positive
affect and emotional pleasantness compared to lower overall imagers. These findings reveal that
positive imagery ability significantly enhances the effectiveness of positive imagery content.
Moreover, in response to the threat script, higher positive/lower negative imagers also reported
greater levels of positive affect and emotional pleasantness, as well as less negative

interpretations of cognitive anxiety symptoms. These results suggest that the unique combination
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of higher positive imagery ability with lower negative imagery ability protects against some of
the debilitative consequences associated with negative imagery content. It is possible that a
lowered ability to image negative content leads to the imagery of such content to be less effective
at eliciting detrimental outcomes. Furthermore, prior research has demonstrated that positive
imagery ability acts as a buffer against the debilitative outcomes associated with negative
imagery content (Quinton et al., 2019). As such, this study provides promising evidence for a
distinct profile of individuals who may be particularly resilient to intrusive negative imagery, a
known prominent feature in various psychological disorders (e.g., Brewin et al., 2010).

Higher positive/lower negative imagers also reported greater use of cognitive reappraisal
during the challenge imagery compared to lower overall imagers. This outcome is similar to
what was observed in Study 1, such that higher positive/lower negative imagers reported the
greatest habitual (i.e., trait) use of cognitive reappraisal. Given that the challenge imagery is
designed to facilitate the reappraisal of stress as more positive, it makes sense that individuals
who typically report frequently using cognitive reappraisal in everyday life will be more likely to
successfully employ it during reappraisal imagery, and thus also experience greater facilitative
effects. Interestingly, higher positive/lower negative imagers also reported greater use of
cognitive reappraisal during the threat imagery compared to both of the other profiles. Active
attempts to view the threat imagery as more positive (even though they were not explicitly told to
do so in the script), may be another explanation for why these individuals experienced fewer
debilitative outcomes in response to the threat imagery. However, it should be noted that this
study was limited by the use of single item to assess cognitive reappraisal during the imagery.
Future research should examine whether these findings can be replicated using a more reliable

and valid measure of state cognitive reappraisal.
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A particularly noteworthy finding to emerge from this study was that higher overall
imagers (i.e., higher in both positive and negative imagery ability) appeared to be the most
responsive to both imagery manipulations. Higher overall imagers reported significantly greater
challenge appraisals in response to the challenge script compared to lower overall imagers, as
well as greater facilitative effects (i.e., higher positive affect, emotional pleasantness, and use of
cognitive reappraisal, similar to that of higher positive/lower negative imagers). However, these
same individuals also reported significantly greater threat appraisals in response to the threat
script compared to both of the other profiles, as well as significantly greater debilitative effects
(i.e., lower positive affect, emotional pleasantness, and use of cognitive reappraisal). These
findings suggest that imagery ability reflective of script content significantly impacts the
effectiveness of that content at instilling the intended appraisal state (e.g., challenge imagery
elicits a challenge response, threat imagery elicits a threat response) and supports the notion that
higher imagery ability leads to more effective imagery use.® While the ability to image positive
content is advantageous, the ability to also image negative content may increase the risk of
psychological disorders (Holmes & Matthews, 2010). Indeed, referring back to Study 1, higher
overall imagers reported greater levels of perceived stress and general anxiety in everyday life.
Further research is needed to explore the link between this imagery ability profile and other
psychopathology symptoms, such as depression or mania. For example, it has been proposed that
positive and negative imagery processes may work concurrently to amplify and fuel symptoms
observed within bipolar disorder (Holmes et al., 2008; 2011).

Finally, it was observed that lower overall imagers were the least responsive to the

imagery manipulations, specifically the challenge imagery. Indeed, these individuals

3 That said, it is important to acknowledge that cluster-level differences in challenge/threat appraisal ratings did not
withstand correction for the false discovery rate, thus warranting cautious interpretation.
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demonstrated significantly diminished challenge appraisals in response to the challenge script
compared to the other two profiles, as well as lower positive affect, emotional pleasantness, and
use of cognitive reappraisal. Lower overall imagers also reported diminished threat appraisals in
response to the threat script compared to higher overall imagers, as well as lower positive affect,
emotional pleasantness, and use of cognitive reappraisal compared to higher positive/lower
negative imagers. Interventions focused on enhancing positive imagery ability could lead to
significant improvements in how these individuals respond to challenge and threat imagery;
however, this remains to be tested. Future research should examine the possibility of training
lower overall imagers to boost their positive imagery ability, such as through layered stimulus
response training (LSRT) or imagery rescripting (Cumming et al., 2016; Holmes et al., 2007).
Some key strengths of Study 2 include the novel use of multivariate cluster analysis to
examine different imagery ability profiles, as well as the use of a previously well-established
experimental imagery manipulation. That said, this study is not without limitations. First, the
within-subjects design of this study may have resulted in carry-over effects across imagery
conditions; however, these effects were minimized by 1) counterbalancing the order of imagery
script presentation, and 2) including extensive manipulation checks. Second, it should be
acknowledged that data collection for this study took place at two separate universities in two
different geographical regions (United Kingdom and United States). That said, a grouping
variable was included to assess potential differences in outcomes across the testing sites, and no
statistically significant differences were observed. Third, similar to Study 1, the role of imagery
meaning was not considered in this study. This is crucial to note, as positive and negative
imagery content may not always correspond with positive and negative outcomes, respectively

(Short et al., 2002). As such, future research is needed to ascertain how imagery meaning may
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impact the effectiveness of challenge and threat imagery interventions in the context of different
imagery ability profiles.

All in all, this study provides evidence for the replicability of the imagery ability profiles
identified in Study 1. This study also reveals that these profiles play a significant role in the
effectiveness of challenge and threat imagery interventions, with the most notable outcome
demonstrating that individuals who find it easier to image positive content over negative content
will experience greater facilitative effects from challenge imagery and fewer debilitative effects
from threat imagery. It would be worthwhile for future research to explore the possibility of
enhancing positive imagery ability in lower overall imagers, as well as reducing negative
imagery ability in higher overall imagers, in order to assess whether or not such interventions

would improve imagery outcomes for these individuals.
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CHAPTER FOUR

General Discussion
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General Discussion

The primary objectives of this thesis were threefold: 1) to explore the existence of
positive and negative imagery ability profiles in non-athlete-specific samples, 2) to examine how
these profiles may be associated with different emotion regulation strategies and stress-related
outcomes, and 3) to determine the impact of these profiles on the effectiveness of imagery
interventions designed to elicit stress reappraisal (i.e., challenge and threat). To achieve the first
objective, multivariate cluster analysis was employed, with the four EIQ subscales (Williams et
al., 2023) included as the cluster variables. The second and third objectives were addressed
through a combination of cross-sectional (Chapter 2: Study 1) and experimental (Chapter 3:
Study 2) approaches.
Summary of Findings

In Chapter 2, three distinct imagery ability profiles were identified: higher overall
imagers, higher positive/lower negative imagers, and lower overall imagers. Higher
positive/lower negative imagers reported greater habitual use of adaptive emotion regulation
strategies (i.e., cognitive reappraisal, situation selection), lower habitual use of maladaptive
strategies (i.e., expressive suppression), and lower perceived stress and general anxiety. In
contrast, higher and lower overall imagers reported significantly less adaptive patterns of
emotion regulation strategy use (i.e., greater use of expressive suppression, lower use of
cognitive reappraisal), as well as greater levels of perceived stress and anxiety.

In Chapter 3, the imagery ability profiles were successfully replicated and also found to
differentially influence the effectiveness of challenge and threat imagery manipulations.
Specifically, higher positive/lower negative imagers reported greater facilitative effects from the

challenge imagery (i.e., greater positive affect, emotional pleasantness, and use of cognitive
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reappraisal) as well as fewer debilitative effects from the threat imagery (i.e., less debilitative
interpretations of cognitive anxiety, greater positive affect, emotional pleasantness, and use of
cognitive reappraisal). Higher overall imagers also reported greater facilitative effects from
challenge imagery; however, this was offset by the fact that they also experienced greater
debilitative effects from threat imagery. Finally, lower overall imagers were the least responsive
to the imagery scripts, notably reporting the fewest facilitative effects from the challenge
imagery.
Implications

The overall findings from this thesis carry several important implications, both for
advancing our theoretical understanding of imagery abilities and for practical applications in the
realm of stress management and emotion regulation.
Advancing Theoretical Understanding

The identification of distinct imagery ability profiles in Chapters 2 and 3 represents a
significant leap forward in our theoretical understanding of imagery ability. Indeed, the existence
of different imagery ability profiles challenges the conventional perspective that imagery ability
is a uniform construct, and instead provides support for research advocating its multifaceted
nature (e.g., Hall, 1998; Williams & Cumming, 2011; Williams et al., 2023). These findings
suggest that positive and negative imagery ability are not merely opposing points on a single
continuum of valence, but rather are distinct constructs. Even more intriguing is the revelation
that these abilities can coexist within an individual, forming unique profiles that are indicative of
either adaptive or maladaptive stress responding. For example, while the present thesis offers
substantial support for the benefits of positive imagery ability (Quinton et al., 2018; 2019;

Williams & Cumming, 2012b; Williams et al., 2021), it expands upon this previous research by
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arguing that such benefits may not be derived from positive imagery ability alone, but rather, it is
the unique combination of higher positive imagery ability with lower negative imagery ability
that leads to the best stress and emotion regulation outcomes.

Consequently, this thesis highlights the significance of examining profiles of positive and
negative imagery ability, rather than examining each type of imagery ability in isolation. This
innovative approach offers a more comprehensive understanding of imagery ability and also
reduces the risk of misinterpretation regarding how imagery ability relates to various cognitive,
affective, and behavioral outcomes. For example, in the absence of profiling, there is a potential
for researchers to erroneously conclude that only positive imagery ability is a determinant of
improved psychological functioning, thus overlooking the essential role played by negative
imagery ability. This could result in the inaccurate categorization of higher positive/lower
negative imagers as either higher overall imagers (if solely examining positive imagery ability)
or lower overall imagers (if solely examining negative imagery ability). Such an over-
generalization would substantially limit the depth and granularity of potential findings.

Overall, this thesis marks the first attempt at exploring unique profiles of imagery ability.
As such, further research is needed to replicate these results and gain a better understanding of
how these profiles may differentially impact other types of psychological outcomes. This
approach holds the potential to reshape how we perceive and investigate imagery ability,
ultimately leading to more nuanced and accurate insights into their influence on psychological
health and well-being.

Enhancing Stress Optimization
As mentioned above, the present thesis uncovered an interesting and potentially adaptive

imagery ability profile, characterized by higher positive and lower negative imagery ability. This
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discovery could have significant implications for future stress intervention research, such that
higher positive/lower negative imagers may be particularly adept at engaging in successful stress
optimization in everyday life. As a refresher, the stress optimization approach advocates for the
integration of stress mindset and stress reappraisal literatures within the EPM framework of
valuation and strategy implementation (Crum et al., 2020). This approach encourages adaptive
valuations of stress, viewing it as a positive influence on goal achievement (i.e., stress and stress
responses can be beneficial for me). By shifting the focus of stress regulation from reducing
stress to optimizing it, individuals can utilize various regulatory strategies, such as imagery, to
manage stress in a way that supports their goals.

It can be proposed that higher positive/lower negative imagers exhibit a distinct
advantage in their ability to effectively manage stress via several key mechanisms: 1) they
frequently use cognitive reappraisal, which involves reframing stressful situations to reduce
emotional impact, 2) they excel at using positive mental imagery to foster positive stress
appraisals, enabling a more constructive perspective on stressors, and 3) they exhibit resilience to
the negative effects of stress-inducing imagery, thus allowing them to navigate stressors more
adaptively and maintain emotional well-being. This unique combination of skills could be what
leads to higher positive/lower negative imagers being exceptionally well-suited for effective
stress optimization. Understanding these protective mechanisms may provide valuable insights
for future research, as well as the development of personalized stress intervention programs (see
next section).

Informing Interventions
By recognizing the potential of higher positive/lower negative imagers to succeed in

stress optimization, interventions can be designed to harness and enhance these individuals'
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innate abilities. Such programs could focus on honing their use of adaptive emotion regulation
strategies, further refining their positive imagery skills, and providing tools to maintain their
resistance to negative stress-inducing imagery. Moreover, individuals identified as lower overall
imagers, who tend to report less adaptive emotion regulation strategy use and heightened
stress/anxiety levels, may gain significant benefits from specialized trainings that are designed to
improve regulation of emotions (e.g., Dialectical Behavior Therapy, Linehan et al., 1999; Skills
Training in Affect and Interpersonal Regulation, Cloitre et al., 2002) as well as enhance positive
imagery ability (LSRT, Cumming et al., 2016; imagery rescripting, Holmes et al., 2007). This, in
turn, has the potential to facilitate improved stress optimization outcomes, thus mirroring the
benefits observed in individuals possessing higher positive/lower negative imagery.
Limitations
While this thesis contributes significantly to our understanding of imagery ability profiles
and their implications for stress and emotion regulation, it is essential to acknowledge several
limitations that warrant consideration. First, as mentioned in Chapter 2, the use of a cross-
sectional study design prevents the determination and direction of causality; however, this thesis
was greatly strengthened by the subsequent inclusion of an experimental study design in
Chapter 3. Second, there is always the possibility of a third, unexamined variable confounding
the results (Christenfeld et al., 2004). That said, a variety of potential confounders were
controlled for (e.g., age, sex, race, ethnicity) and significance was still observed. Third, these
samples were drawn from a very specific demographic group (i.e., undergraduate students), thus
potentially limiting the generalizability of these findings to the broader population. Nonetheless,
diversity was still observed with regards to race, gender, and ethnicity (refer back to Table 2.1

and Table 3.1 for breakdown in demographics of both samples). Additionally, this thesis
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advances prior imagery research by incorporating non-athlete-specific samples. However, it is
worth noting that, as participants weren't specifically queried about their athletic status, the
samples may still have included individuals with athletic backgrounds. While measures,
imagery scripts, and the context of the present thesis were not sport specific, future research
should attempt to replicate these results in other age cohorts, as well as in samples controlling
for athletic experience in order to allow for more critical comparisons with the existing imagery
literature.

Fourth, the assessment of imagery abilities (as well as stress and emotion regulation)
primarily relied on self-report measures. While self-report measures are valuable tools for
examining individual experiences, they may be subject to biases or social desirability effects.
Combining self-report with observational, physiological, or performance-based assessments in
the future could provide a more comprehensive evaluation. Fifth, while this thesis identifies
distinct imagery ability profiles, it is crucial to recognize that all individuals are inherently
unique. Even within a specific profile, there can be considerable individual variation. Further
exploration into the factors contributing to this within-profile variation could shed light on the
complexities of imagery abilities. Sixth, it should be acknowledged that while the experimental
manipulations of imagery in Chapter 3 do provide valuable insights, they may not capture the
complexity of trying to use imagery in the face of real and present stressors. Future research
should aim to bridge the gap between the use of imagery in laboratory settings and in everyday
life. Lastly, as already mentioned in previous chapters, the role of imagery meaning (i.e., an
individual’s perception of an image as either facilitative or debilitative) was not examined in the
present thesis. This is a notable limitation, as the success of an imagery intervention in

achieving desired outcomes is heavily contingent upon imagery meaning. Consequently, both
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researchers and clinicians should exercise caution in endorsing imagery if it fails to evoke the

intended "desirable” effects.
Future Directions

Future research should first aim to replicate these results to establish the robustness of

imagery ability profiles and their associations with stress and emotion regulation. It is advisable
for such research to also incorporate imagery meaning as a manipulation check to further
strengthen and clarify findings. Furthermore, it would be valuable to investigate whether these
positive and negative imagery ability profiles are linked to other important outcomes, such as
resilience, well-being, or even physical health, thus extending our understanding of their
potential impact. Additionally, integrating physiological measures, such as cortisol or heart rate
variability, alongside self-report data may provide a more comprehensive picture of how imagery
ability profiles relate to both physiological and psychological responding to stressors. This
interdisciplinary approach could offer a richer understanding of the interplay between imagery
ability profiles and stress regulation in real-world contexts. One potential avenue for future
research involves the use of ecological momentary assessment (EMA), in which individuals
provide real-time reports of their physiological and psychological responses to everyday stress
experiences. Subsequently, participants may be prompted to incorporate imagery as a coping
strategy, allowing for an examination of its impact on their reported daily responses. Even more,
by tracking these experiences longitudinally, researchers can gain a deeper understanding of how
imagery abilities manifest in the face of ongoing, dynamic stressors. Indeed, longitudinal
research is a powerful tool that may shed more light on the causal relationships and
developmental trajectories of these profiles. Lastly, as mentioned above, the integration of

positive imagery training into stress management programs represents a promising avenue for
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future research. Exploring the effectiveness of such interventions in improving stress responses
and emotion regulation among lower overall imagers may provide valuable insights into practical
applications.
Conclusion

In conclusion, this thesis contributes significantly to our understanding of the interplay
between imagery ability, stress, and emotion regulation in non-athlete-specific samples. In
particular, three distinct imagery ability profiles were identified, with a particular focus on higher
positive/lower negative imagers. These results demonstrate that individuals with this particular
profile exhibit a distinct ability for stress optimization, characterized by their frequent use of
cognitive reappraisal, skillful utilization of positive imagery, and resilience to negative imagery.
By identifying unique profiles of imagery ability and exploring their impact on stress responding,
this thesis lays the groundwork for more effective and personalized stress interventions in the
future, while still recognizing the need for continued research and consideration of study

limitations.

80



References

Anuar, N., Cumming, J., & Williams, S. (2017). Emotion regulation predicts imagery
ability. Imagination, Cognition and Personality, 36, 254-269.
https://doi.org/10.1177/0276236616662200.

Balzarotti, S., Chiarella, V., & Ciceri, M. R. (2017). Individual differences in cognitive
reappraisal predict emotional experience prior to achievement situations: A prospective
study. Journal of Individual Differences, 38, 144-154. https://doi.org/10.1027/1614-
0001/a000231.

Beltzer, M. L., Nock, M. K., Peters, B. J., & Jamieson, J. P. (2014). Rethinking butterflies: The
affective, physiological, and performance effects of reappraising arousal during social
evaluation. Emotion, 14, 761-768. https://doi.org/10.1037/a0036326.

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate: A practical and
powerful approach to multiple testing. Journal of the Royal Statistical Society: Series B
(Methodological), 57, 289-300. https://doi.org/10.1111/j.2517-6161.1995.tb02031.x.

Bjelland, 1., Dahl, A. A., Haug, T. T., & Neckelmann, D. (2002). The validity of the Hospital
Anxiety and Depression Scale: an updated literature review. Journal of Psychosomatic
Research, 52, 69-77. https://doi.org/10.1016/s0022-3999(01)00296-3.

Blascovich, J., & Mendes, W. B. (2000). Challenge and threat appraisals: The role of affective
cues. In J. Forgas (Ed.), Feeling and thinking: The role of affect in social cognition (pp.
59-82). New York, NY: Cambridge University Press

Blascovich, J., & Mendes, W. B. (2010). Social psychophysiology and embodiment. In S. T.
Fiske, D. T. Gilbert, & G. Lindzey (Eds.), The handbook of social psychology, 5th ed (pp.

194-227). New York, NY: Wiley.

81



Blascovich, J., Mendes, W. B., Hunter, S. B., & Salomon, K. (1999). Social “facilitation” as
challenge and threat. Journal of Personality and Social Psychology, 77, 68-77.
https://doi.org/10.1037/0022-3514.77.1.68.

Blascovich, J., & Tomaka, J. (1996). The biopsychosocial model of arousal regulation. Advances
in Experimental Social Psychology, 28, 1-51. https://doi.org/10.1016/s0065-
2601(08)60235-x.

Brewin, C. R., Gregory, J. D., Lipton, M., & Burgess, N. (2010). Intrusive images in
psychological disorders: Characteristics, neural mechanisms, and treatment
implications. Psychological Review, 117, 210-232. https://doi.org/10.1037/a0018113.

Buss, A. H., Wiener, M., Durkee, A., & Baer, M. (1955). The measurement of anxiety in clinical
situations. Journal of Consulting Psychology, 19, 125-129. https://doi.org/10.1037/
h0048964.

Campbell-Sills L., Ellard K. K., Barlow D. H (2014). Emotion regulation in anxiety disorders. In
J. J Gross (Ed.), Handbook of emotion regulation (pp. 393-412). New York, NY:
Guilford Press.

Carver, C. S., & Connor-Smith, J. (2010). Personality and coping. Annual Review of Psychology,
61, 679—704. https://doi.org/10.1146/annurev.psych.093008.100352.

Chervonsky, E., & Hunt, C. (2019). Emotion regulation, mental health, and social wellbeing in a
young adolescent sample: A concurrent and longitudinal investigation. Emotion, 19, 270—
282. https://doi.org/10.1037/emo0000432.

Christenfeld, N. J., Sloan, R. P., Carroll, D., & Greenland, S. (2004). Risk factors, confounding,
and the illusion of statistical control. Psychosomatic Medicine, 66, 868-875.

https://doi.org/10.1097/01.psy.0000140008.70959.41.

82



Cloitre M., Koenen K. C., Cohen L. R., & Han H. (2002). Skills training in affective and
interpersonal regulation followed by exposure: A phase-based treatment for PTSD related
to childhood abuse. Journal of Consulting and Clinical Psychology, 70, 1067—-1074.
https://doi.org10.1037/0022-006x.70.5.1067.

Cohen, S., Gianaros, P. J., & Manuck, S. B. (2016). A stage model of stress and disease.
Perspectives on Psychological Science, 11, 456-463.
https://doi.org/10.1177/1745691616646305.

Cohen, S., Janicki-Deverts, D., & Miller, G. E. (2007). Psychological stress and disease. JAMA,
298, 1685-1687. https://doi.org/10.1001/jama.298.14.1685

Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of perceived stress.
Journal of Health and Social Behavior, 385-396. https://doi.org/10.2307/2136404.

Crum, A. J., Jamieson, J. P., & Akinola, M. (2020). Optimizing stress: An integrated intervention
for regulating stress responses. Emotion, 20, 120. https://doi.org/10.1037/emo0000670.

Crum, A. J., Salovey, P., & Achor, S. (2013). Rethinking stress: the role of mindsets in
determining the stress response. Journal of Personality and Social Psychology, 104, 716-
733. https://doi.org/10.1037/a0031201.

Cumming, J., Cooley, S. J., Anuar, N., Kosteli, M., Quinton, M. L., Weibull, F., & Williams,

S. E. (2016). Developing imagery ability effectively: A guide to layered stimulus
response training. Journal of Sport Psychology in Action, 7, 1-11.
https://doi.org10.1080/21520704.2016.1205698.

Cumming, J., Olphin, T., & Law, M. (2007). Self-reported psychological states and
physiological responses to different types of motivational general imagery. Journal of

Sport and Exercise Psychology, 29, 629-644. https://doi.org/10.1123/jsep.29.5.629.

83



Cumming, J., & Williams, S.E. (2012). The role of imagery in performance. In S. Murphy (Ed),
Handbook of sport and performance psychology (p. 213-232). New York, NY: Oxford
University Press.

Cumming, J., & Williams, S. E. (2013). Introducing the revised applied model of deliberate
imagery use for sport, dance, exercise, and rehabilitation. Movement & Sport
Sciences, 82, 69-81. https://doi.org/http://dx.doi.org/10.1051/sm/2013098.

D’Argembeau, A., & Van der Linden, M. (2006). Individual differences in the phenomenology
of mental time travel: The effect of vivid visual imagery and emotion regulation
strategies. Consciousness and Cognition, 15, 342-350.
https://doi.org/10.1016/j.concog.2005.09.001

Egloff, B., Schmukle, S. C., Burns, L. R., & Schwerdtfeger, A. (2006). Spontaneous emotion
regulation during evaluated speaking tasks: Associations with negative affect, anxiety
expression, memory, and physiological responding. Emotion, 6, 356-366.
https://doi.org/10.1037/1528-3542.6.3.356.

Epel, E. S., Crosswell, A. D., Mayer, S. E., Prather, A. A., Slavich, G. M., Puterman, E., &
Mendes, W. B. (2018). More than a feeling: A unified view of stress measurement for
population science. Frontiers in Neuroendocrinology, 49, 146-169.
https://doi.org/10.1016/j.yfrne.2018.03.001.

Gianaros, P. J., & Jennings, J. R. (2018). Host in the machine: A neurobiological perspective on
psychological stress and cardiovascular disease. American Psychologist, 73, 1031-1044.

https://doi.org/10.1037/amp0000232.

84



Ginty, A. T., Oosterhoff, B. J., Young, D. A., & Williams, S. E. (2022). Effects of arousal
reappraisal on the anxiety responses to stress: Breaking the cycle of negative arousal
intensity and arousal interpretation. British Journal of Psychology, 113, 131-152.
https://doi.org/10.1111/bjop.12528.

Gorgen, S. M., Joormann, J., Hiller, W., & Witthoft, M. (2015). The role of mental imagery in
depression: Negative mental imagery induces strong implicit and explicit affect in
depression. Frontiers in Psychiatry, 6, 94. https://doi.org/10.3389/fpsyt.2015.00094.

Goyer, J. P., Akinola, M., Grunberg, R., & Crum, A. J. (2021). Thriving under pressure: The
effects of stress-related wise interventions on affect, sleep, and exam performance for
college students from disadvantaged backgrounds. Emotion, 22, 1755-1772.
https://doi.org/10.1037/emo00001026.

Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of emotion regulation and
dysregulation: Development, factor structure, and initial validation of the Difficulties in
Emotion Regulation Scale. Journal of Psychopathology and Behavioral Assessment, 26,
41-54. https://doi.org/10.1023/B:JOBA.0000007455.08539.94.

Greenhouse, S. W., & Geisser, S. (1959). On methods in the analysis of profile data.
Psychometrika, 24, 95-112. https://doi.org/10.1007/bf02289823.

Gregg, M., Hall, C., & Nederhof, E. (2005). The imagery ability, imagery use, and performance
relationship. Sport Psychologist, 19, 93-99. https://doi.org/10.1123/tsp.19.1.93.

Gross, J. J. (2015). Emotion regulation: Current status and future prospects. Psychological

Inquiry, 26, 1-26, https://doi.org/10.1080/1047840X.2014.940781.

85



Gross, J. J. (1998). Antecedent-and response-focused emotion regulation: Divergent
consequences for experience, expression, and physiology. Journal of Personality and
Social Psychology, 74, 224-237. https://doi.org/10.1037//0022-3514.74.1.224.

Gross, J. J. (2002). Emotion regulation: Affective, cognitive, and social consequences.
Psychophysiology, 39, 281-291. https://doi.org/10.1017/s0048577201393198.

Gross, J. J. (2014). Emotion regulation: Conceptual and empirical foundations. In J. J. Gross
(Ed.), Handbook of emotion regulation, 2nd ed. (pp. 3-20). New York, NY: Guilford
Press.

Gross, J. J., & John, O. P. (2003). Individual differences in two emotion regulation processes:
Implications for affect, relationships, and well-being. Journal of Personality and Social
Psychology, 85, 348-362. https://doi.org/10.1037/0022-3514.85.2.348.

Gross, J. J., & Levenson, R. W. (1997). Hiding feelings: the acute effects of inhibiting negative
and positive emotion. Journal of abnormal psychology, 106, 95-103.
https://doi.org/10.1037/0021-843x.106.1.95.

Guassi Moreira, J. F., Sahi, R., Leon, M. D. C., Saragosa-Harris, N., Waizman, Y. H., Sedykin,
A.E., ... & Silvers, J. (2021). A data-driven typology of emotion regulation profiles.
https://doi.org/10.31234/0sf.i0/9stvx.

Haldar, P., Pavord, I. D., Shaw, D. E., Berry, M. A., Thomas, M., Brightling, C. E., ... & Green,
R. H. (2008). Cluster analysis and clinical asthma phenotypes. American Journal of
Respiratory and Critical Care Medicine, 178, 218-224.

https://doi.org/10.1164/rccm.200711-17540c¢

86



Hall, C. R., Mack, D. E., Paivio, A., & Hausenblas, H. A. (1998). Imagery use by athletes:
development of the sport imagery questionnaire. International Journal of Sport
Psychology.

Herrmann, C. (1997). International experiences with the Hospital Anxiety and Depression Scale-
a review of validation data and clinical results. Journal of Psychosomatic Research, 42,
17-41. https://doi.org/10.1016/s0022-3999(96)00216-4.

Hofmann, S. G., Heering, S., Sawyer, A. T., & Asnaani, A. (2009). How to handle anxiety: The
effects of reappraisal, acceptance, and suppression strategies on anxious arousal.
Behaviour Research and Therapy, 47, 389-394.
https://doi.org/10.1016/j.brat.2009.02.010.

Holmes, E. A., Arntz, A., & Smucker, M. R. (2007). Imagery rescripting in cognitive
behaviour therapy: Images, treatment techniques and outcomes. Journal of Behavior
Therapy, 38, 297-305. https://doi.org/10.1016/j.jbtep.2007.10.007.

Holmes, E. A., Blackwell, S. E., Burnett Heyes, S., Renner, F., & Raes, F. (2016). Mental
imagery in depression: Phenomenology, potential mechanisms, and treatment
implications. Annual Review of Clinical Psychology, 12, 249-280.
https://doi.org/10.1146/annurev-clinpsy-021815-092925.

Holmes, E. A., Geddes, J. R., Colom, F., & Goodwin, G. M. (2008a). Mental imagery as an
emotional amplifier: Application to bipolar disorder. Behaviour Research and Therapy,
46, 1251-1258. https://doi.org/10.1016/j.brat.2008.09.005.

Holmes, E. A., Lang, T. J., Moulds, M. L., & Steele, A. M. (2008c). Prospective and positive

mental imagery deficits in dysphoria. Behaviour Research and Therapy, 46, 976-981.

87



Holmes, E. A., & Mathews, A. (2005). Mental imagery and emotion: A special relationship?
Emotion (Washington, D.C.), 5, 489-497. https://doi.org/10.1037/1528-3542.5.4.4809.

Holmes, E. A., & Mathews, A. (2010). Mental imagery in emotion and emotional disorders.
Clinical Psychology Review, 30, 349-362. http://dx.doi.org/10.1016/.cpr.2010.01.001.

Holmes, E. A., Mathews, A., Dalgleish, T., & Mackintosh, B. (2006). Positive interpretation
training: Effects of mental imagery versus verbal training on positive mood. Behavior
Therapy, 37, 237-247. https://doi.org/10.1016/j.beth.2006.02.002.

Holmes, E. A., Mathews, A., Mackintosh, B., & Dalgleish, T. (2008b). The causal effect of
mental imagery on emotion assessed using picture-word cues. Emotion (Washington,
D.C.), 8, 395-409. https://doi.org/10.1037/1528-3542.8.3.395.

Jamieson, J. P., Crum, A. J., Goyer, J. P., Marotta, M. E., & Akinola, M. (2018). Optimizing
stress responses with reappraisal and mindset interventions: An integrated model.
Anxiety, Stress, & Coping, 31, 245-261. https://doi.org/10.1080/10615806.2018.1442615.

Jamieson, J. P., Mendes, W. B., Blackstock, E., & Schmader, T. (2010). Turning the knots in
your stomach into bows: Reappraising arousal improves performance on the GRE.
Journal of Experimental Social Psychology, 46, 208-212.
https://doi.org/10.1016/j.jesp.2009.08.015.

Jamieson, J. P., Nock, M. K., & Mendes, W. B. (2012). Mind over matter: Reappraising arousal
improves cardiovascular and cognitive responses to stress. Journal of Experimental

Psychology, 141, 417-422. https://doi.org/10.1037/a0025719.

88



Jamieson, J. P., Peters, B. J., Greenwood, E. J., & Altose, A. J. (2016). Reappraising stress
arousal improves performance and reduces evaluation anxiety in classroom exam
situations. Social Psychological and Personality Science, 7, 579-587.
https://doi.org/10.1177/1948550616644656.

Jennings, J. R. (1987). Editorial policy on analyses of variance with repeated measures.
Psychophysiology, 24, 474-475. https://doi.org/10.1111/j.1469-8986.1987.tb00320.x.

John-Henderson, N. A., Rheinschmidt, M. L., & Mendoza-Denton, R. (2015). Cytokine
responses and math performance: The role of stereotype threat and anxiety reappraisals.
Journal of Experimental Social Psychology, 56, 203-206.
https://doi.org/10.1016/j.jesp.2014.10.002.

Jones, G. (1995). More than just a game: Research developments and issues in competitive
anxiety in sport. The British Journal of Psychology, 86, 449-478.
https://doi.org/10.1111/j.2044-8295.1995.th02565.x.

Jones, G., & Hanton, S. (1996). Interpretation of competitive anxiety symptoms and goal
attainment expectancies. Journal of Sport and Exercise Psychology, 18, 144-157.
https://doi.org/10. 1123/jsep.18.2.144.

Jones, M., Meijen, C., McCarthy, P. J., & Sheffield, D. (2009). A theory of challenge and
threat states in athletes. International Review of Sport and Exercise Psychology, 2,
161-180. https://doi.org/10.1080/17509840902829331.

Keech, J. J., Hagger, M. S., & Hamilton, K. (2021). Changing stress mindsets with a novel
imagery intervention: A randomized controlled trial. Emotion, 21, 123.

https://doi.org/10.1037/emo0000678.

89



Koole, S. (2009). The psychology of emotion regulation: An integrative review. Cognition &
Emotion, 23, 4-41. https://doi.org/10.1080/ 02699930802619031.

Laing, J., Morland, T., & Fornells-Ambrojo, M. (2016). The phenomenology and generation
of positive mental imagery in early psychosis. Clinical Psychology and Psychotherapy,
23, 523-532. https://doi.org/10.1002/cpp.1976.

Lang, P. J. (1979). A bio-informational theory of emotional imagery. Psychophysiology, 16,
495-512. https://doi.org/10.1111/1469-8986.197901511.

Larsen, R. J. (2000). Toward a science of mood regulation. Psychological Inquiry, 11, 129-141.
https:///doi.org/10.1207/S15327965PL11103_01.

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal and coping. New York, NY: Springer.

Linehan M. M., Schmidt H., Dimeff L. A., Craft J. C., Kanter J., & Comtois K. A. (1999).
Dialectical behavior therapy for patients with borderline personality disorder and drug-
dependence. American Journal on Addictions, 8, 279-292.
https://doi.org/10.1080/105504999305686.

Lupien, S. J., McEwen, B. S., Gunnar, M. R., & Heim, C. (2009). Effects of stress throughout the
lifespan on the brain, behaviour and cognition. Nature Reviews Neuroscience, 10, 434—
445, https://doi.org/10.1038/nrn2639.

Martin, K. A., Moritz, S. E., & Hall, C. R. (1999). Imagery use in sport: A literature review and
applied model. The Sport Psychologist, 13, 245-268. https://doi.org/10.1123/tsp.13.3.245.

Mauersberger, H., Hoppe, A., Brockmann, G., & Hess, U. (2018). Only reappraisers profit from
reappraisal instructions: Effects of instructed and habitual reappraisal on stress responses
during interpersonal conflicts. Psychophysiology, 55, e13086.

https://doi.org/10.1111/psyp.13086.

90



Maxwell, R., Lynn, S. J., & Lilienfeld, S. (2017). Failures to imagine: Mental imagery in
psychopathy and emotional regulation difficulties. Imagination, Cognition and
Personality, 36, 270-300. https://doi.org/10.1177/0276236616679963.

Mooi, E., & Sarstedt, M. (2011). Cluster Analysis: A Concise Guide to Market Research.
Germany: Springer

Moore, L. J., Vine, S. J., Wilson, M. R., & Freeman, P. (2012). The effect of challenge and threat
states on performance: An examination of potential mechanisms. Psychophysiology, 49,
1417-1425. https://doi.org/10.1111/j.1469-8986.2012.01449.x.

Moore, L. J., Vine, S. J., Wilson, M. R., & Freeman, P. (2015). Reappraising threat: How to
optimize performance under pressure. Journal of Sport and Exercise Psychology, 37,
339-343. https://doi.org/10.1123/jsep.2014-0186.

Moore, L. J., Wilson, M. R., Vine, S. J., Coussens, A. H., & Freeman, P. (2013). Champ or
chump?: Challenge and threat states during pressurized competition. Journal of Sport and
Exercise Psychology, 35, 551-562. https://doi.org/10.1123/jsep.35.6.551.

Morina, N., Deeprose, C., Pusowski, C., Schmid, M., & Holmes, E. A. (2011). Prospective
mental imagery in patients with major depressive disorder or anxiety disorders. Journal
of Anxiety Disorders, 25, 1032-1037. https://doi.org/10.1016/j.janxdis.2011.06.012.

Morris, T. (1997). Psychological skills training in sport: An overview (2nd ed.). Leeds:
National Coaching Foundation.

Moscovitch, D. A., Gavric, D. L., Merrifield, C., Bielak, T., & Moscovitch, M. (2011).
Retrieval properties of negative vs. positive mental images and autobiographical
memories in social anxiety: Outcomes with a new measure. Behaviour Research and

Therapy, 49, 505-517. https://doi.org/10.1016/j.brat.2011.05.009.

91



Nolen-Hoeksema, S., & Aldao, A. (2011). Gender and age differences in emotion regulation
strategies and their relationship to depressive symptoms. Personality and Individual
Differences, 51, 704-708. https://doi.org/10.1016/j.paid.2011.06.012.

O' Connor, D. B., Thayer, J. F., & Vedhara, K. (2021). Stress and health: A review of
psychobiological processes. Annual Review of Psychology, 72, 663-688.
https://doi.org/10.1146/annurev-psych-062520-122331.

Paivio, A. (1985). Cognitive and motivational functions of imagery in human performance.
Canadian Journal of Applied Sport Science, 10, 225-28S.

Parkinson, B., & Totterdell, P. (1999). Classifying affect regulation strategies. Cognition &
Emotion, 13, 277-303. https://doi.org/10.1080/ 026999399379285.

Pictet, A., Coughtrey, A. E., Mathews, A., & Holmes, E. A. (2011). Fishing for happiness: The
effects of generating positive imagery on mood and behaviour. Behaviour Research and
Therapy, 49, 885-891. https://doi.org/10.1016/j.brat.2011.10.003.

Pile, V., Williamson, G., Saunders, A., Holmes, E. A., & Lau, J. Y. (2021). Harnessing
emotional mental imagery to reduce anxiety and depression in young people: An
integrative review of progress and promise. The Lancet Psychiatry, 8, 836-852.
https://doi.org/10.1016/s2215-0366(21)00195-4.

Polizzi, C. P., & Lynn, S. J. (2021). Regulating emotionality to manage adversity: A systematic
review of the relation between emotion regulation and psychological resilience. Cognitive

Therapy and Research, 1-21. https://doi.org/10.1007/s10608-020-10186-1.

92



Quinton, M. L., Cumming, J., Allsop, J., Gray, R., & Williams, S. E. (2016). Imagery meaning
and content in golf: Effects on performance, anxiety, and confidence. International
Journal of Sport and Exercise Psychology, 16, 382-397.
https://doi.org/10.1080/1612197x.2016.1242150.

Quinton, M. L., Cumming, J., & Williams, S. E. (2018). Investigating the mediating role of
positive and negative mastery imagery ability. Psychology of Sport and Exercise, 35, 1-9.
https://doi.org/10.1016/j.psychsport.2017.10.011.

Quinton, M. L., Veldhuijzen van Zanten, J., Trotman, G. P., Cumming, J., & Williams, S. E.
(2019). Investigating the protective role of mastery imagery ability in buffering
debilitative stress responses. Frontiers in Psychology, 10, 1657,
https://doi.org/10.3389/fpsyg.2019.01657.

Richardson, A. (1969). Mental imagery. New York: Springer.

Robin, N., Dominique, L., Toussaint, L., Blandin, Y., Guillot, A., & Le Her, M. (2007).

Effects of motor imagery training on service return accuracy in tennis: The role of
imagery ability. International Journal of Sport and Exercise Psychology, 2, 175-186.
https://doi.org/10.1080/1612197X.2007.9671818.

Sapolsky, R. M. (1996). Stress, glucocorticoids, and damage to the nervous system: The current
state of confusion. Stress, 1, 1-19. https://doi.org/10.3109/ 10253899609001092.

Schneiderman, N., Ironson, G., & Siegel, S. D. (2005). Stress and health: Psychological,
behavioral, and biological determinants. Annual Review of Clinical Psychology, 1, 607—

628. https://doi. org/10.1146/annurev.clinpsy.1.102803.144141.

93



Seery, M. D. (2011). Challenge or threat? Cardiovascular indexes of resilience and
vulnerability to potential stress in humans. Neuroscience & Biobehavioral Reviews,
35, 1603-1610. https://doi.org/10.1016/j.neubiorev.2011.03.003.

Seligowski A.V., Lee D. J., Bardeen J. R., & Orcutt H. K. (2015). Emotion regulation and
posttraumatic stress symptoms: A meta-analysis. Cognitive Behaviour Therapy, 44, 87—
102. https://doi.org/10.1080/16506073.2014.980753.

Selye, H. (1974). Stress without distress. In G. Serban (Ed.), Psychopathology of Human
Adaptation (pp. 137-146). Boston, MA: Springer US. https://doi.org/10.1007/978-1-
4684- 2238-2_09.

Short, S. E., Bruggeman, J. M., Engel, S. G., Marback, T. L., Wang, L. J., Willadsen, A., &
Short, M. W. (2002). The effect of imagery function and imagery direction on self-
efficacy and performance on a golf putting task. The Sport Psychologist, 16, 48-67.
https://doi.org/10.1123/tsp.16.1.48.

Simonsmeier, B. A., & Buecker, S. (2017). Interrelations of imagery use, imagery ability, and
performance in young athletes. Journal of Applied Sport Psychology, 29, 32-43.
https://doi.org/10.1080/10413200.2016.1187686.

Stopa, L., Brown, M., & Hirsch, C. (2012). The effects of repeated imagery practice on self-
concept, anxiety and performance in socially anxious participants. Journal of
Experimental Psychopathology, 3, 223-242. https://doi.org/10.5127/jep.021511.

Thayer, R. E., Newman, J. R., & McClain, T. M. (1994). Self-regulation of mood: Strategies for
changing a bad mood, raising energy, and reducing tension. Journal of Personality and

Social Psychology, 67, 910-925. https://doi.org/10.1037/0022-3514.67.5.910.

94



Thomas, O., Hanton, S., & Jones, G. (2002). An alternative approach to short-form self-report
assessment of competitive anxiety: a research note. International Journal of Sport
Psychology, 33, 325-336.

Trotman, G. P., Williams, S. E., Quinton, M. L., & Veldhuijzen Van Zanten, J. J. C. S. (2018).
Challenge and threat states: Examining cardiovascular, cognitive and affective responses
to two distinct laboratory stress tasks. International Journal of Psychophysiology, 126,
42-51. https://doi. org/10.1016/j.ijpsycho.2018.02.004.

Turner, M. J., Jones, M. V., Sheffield, D., & Cross, S. L. (2012). Cardiovascular indices of
challenge and threat states predict competitive performance. International Journal of
Psychophysiology, 86, 48-57. https://doi.org/10.1016/j.ijpsycho.2012.08.004.

Turner, M. J., Jones, M. V., Sheffield, D., Slater, M. J., Barker, J. B., & Bell, J. J. (2013).
Who thrives under pressure? Predicting the performance of elite academy cricketers
using the cardiovascular indicators of challenge and threat states. Journal of Sport &
Exercise Psychology, 35, 387-397. https://doi.org/10.1123/jsep.35.4.387.

Turner, M. J., Jones, M. V., Sheffield, D., Barker, J. B., & Coffee, P. (2014). Manipulating
cardiovascular indices of challenge and threat using resource appraisals. International
Journal of Psychophysiology, 94, 9-18. https://doi.org/10.1016/}.ijpsycho.2014.07.004.

Vealey, R. S., & Walter, S. M. (1993). Imagery training for performance enhancement and
personal development. Applied Sport Psychology: Personal Growth to Peak
Performance, 2, 200-221.

Wang, M., & Saudino, K. J. (2011). Emotion regulation and stress. Journal of Adult

Development, 18, 95-103. https://doi.org/10.1007/s10804-010-9114-7.

95



Ward Jr, J. H. (1963). Hierarchical grouping to optimize an objective function. Journal of the
American Statistical Association, 58, 236-244.
https://doi.org/10.1080/01621459.1963.10500845.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief measures
of positive and negative affect: the PANAS scales. Journal of Personality and Social
Psychology, 54, 1063-1070. https://doi.org/10.1037/0022-3514.54.6.1063.

Webb, T. L., Miles, E., & Sheeran, P. (2012). Dealing with feeling: a meta-analysis of the
effectiveness of strategies derived from the process model of emotion regulation.
Psychological Bulletin, 138, 775. https://doi.org/10.1037/a0027600.

White, A., & Hardy, L. (1998). An in-depth analysis of the uses of imagery by high-level slalom
canoeists and artistic gymnasts. The Sport Psychologist, 12, 387-403.
https://doi.org/10.1123/tsp.12.4.387

Williams, S. E., Cooley, S. J., and Cumming, J. (2013). Layered stimulus response training
improves motor imagery ability and movement execution. Journal of Sport and Exercise
Psychology. 35, 60—71. https://doi.org/10.1123/jsep.35.1.60.

Williams, S. E., & Cumming, J. (2011). Measuring athlete imagery ability: The sport imagery
ability questionnaire. Journal of Sport and Exercise Psychology, 33, 416-440.
https://doi.org/10.1123/jsep.33.3.416.

Williams, S. E., & Cumming, J. (2012a). Challenge vs. threat: Investigating the effect of
using imagery to manipulate stress appraisal of a dart throwing task. Sport & Exercise

Psychology Review, 8, 4-21. https://doi.org/10.53841/bpssepr.2012.8.1.4.

96



Williams, S. E., & Cumming, J. (2012b). Sport imagery ability predicts trait confidence, and
challenge and threat appraisal tendencies. European Journal of Sport Science, 12, 499-
508. https://doi.org/10.1080/17461391.2011.630102.

Williams, S. E., & Cumming, J. (2015). Athlete imagery ability: A predictor of confidence
and anxiety intensity and direction. International Journal of Sport and Exercise
Psychology, 14, 268-280. https://doi.org/10.1080/1612197X.2015.1025809.

Williams, S. E., Cumming, J., & Balanos, G. M. (2010). The use of imagery to manipulate
challenge and threat appraisal states in athletes. Journal of Sport and Exercise
Psychology, 32, 339-358. https://doi.org/10.1123/jsep.32.3.339.

Williams, S. E., Fergus, T. A., & Ginty, A. T. (2023). Development and Validation of the Ease
of Imagery Questionnaire. Manuscript submitted for publication.

Williams, S. E., Quinton, M. L., Veldhuijzen van Zanten, J. J., Davies, J., Mdéller, C., Trotman,
G. P., & Ginty, A. T. (2021). Mastery imagery ability is associated with positive anxiety
and performance during psychological stress. Frontiers in Psychology, 12, 568580.
https://doi.org/10.1080/17461391.2011.630102.

Williams, S. E., Veldhuijzen van Zanten, J. J. C. S., Trotman, G. P., Quinton, M. L., & Ginty, A.
T. (2017). Challenge and threat imagery manipulates heart rate and anxiety responses to
stress. International Journal of Psychophysiology, 117, 111-118.
https://doi.org/10.1016/j.ijpsycho.2017.04.011.

Windgassen, S., Moss-Morris, R., Goldsmith, K., & Chalder, T. (2018). The importance of
cluster analysis for enhancing clinical practice: an example from irritable bowel
syndrome. Journal of Mental Health, 27, 94-96.

https://doi.org/10.1080/09638237.2018.1437615.

97



Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta
Psychiatrica Scandinavica, 67, 361-370. https://doi.org/10.1111/j.1600-

0447.1983.th09716.x.

98



Appendix 1: Information Sheet and Consent Form (Study 1)

Baylor University
Psychology and Neuroscience

Consent Form for Research

PROTOCOL TITLE: Emotions and health
PRINCIPAL INVESTIGATOR: Annie Ginty, PhD
SUPPORTED BY: Baylor University

Purpose of the research: The main objective of this study is to investigate how emotions relate
to stress and health.

Study activities: Participants in this study will provide responses to short surveys. The entire
process should take no longer than 25 minutes.

Risks and Benefits: There are no anticipated risks to this research; however, it is possible that
providing answers about your emotions, health, or stress may prove uncomfortable. If you feel
uncomfortable, you may end the experiment at any time. There are no anticipated benefits to this
research, although participation in this research will help researchers better understand emotions,
stress, and health.

Confidentiality: All questionnaire data will be collected through Qualtrics. Qualtrics data is
stored on an encrypted server. In addition, no identifying information (e.g., name, birthdate) will
be collected. Authorized staff of Baylor University may review the study records for purposes
such as quality control or safety.

SONA Credit: If you are taking an Intro Psychology or another course that has SONA
requirements, you will receive compensation in the form of 1 research credit for completing the
study through SONA. All participants will receive the same amount of credit.

Questions or concerns about this research study: You can call the researcher(s) with any
concerns or questions about the research.
e Primary Investigator Name: Annie T. Ginty, Ph.D.
o Address:
o Phone #:
o Fax#:
o Email:

If you have questions about your rights as a research participant, or wish to obtain information,
ask questions, or discuss any concerns about this study with someone other than the
researcher(s), you may contact the Baylor University IRB through the Office of the Vice Provost
for Research at or
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Taking part in this study is your choice. You are free not to take part or to stop at any time for
any reason. No matter what you decide, there will be no penalty or loss of benefit to which you
are entitled. If you decide to withdraw from this study, the information that you have already
provided will be kept confidential. Information already collected about you cannot be deleted.

By continuing with the research and completing the study activities, you are providing your
consent.
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Appendix 2: Demographics Form (Study 1)

Are you male, female, or prefer not to specify?

O Male O Female [ Prefer not to answer

What is your age?

Please select the appropriate square with regards to your ethnicity:

OHispanic or Latino [ Not Hispanic or Latino

Please select the appropriate square with regards to your race:

0 American Indian or Alaska Native

[ Asian

[ Black of African American

[J Native Hawaiian or Other Pacific Islander
0 White

[0 Mixed/Other (please specify):

Do you have any chronic illnesses/diseases/conditions?
Ll Yes LINo

If yes, please state what

Are you on any continuous medication?

O Yes O No

If yes, please state what
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Appendix 3: Ease of Imagery Questionnaire (Study 1 & 2)

The purpose of this questionnaire is to obtain information about your ability to generate images of things
experienced in everyday life. For each item, bring the image to your mind and then use the scale

provided (1=very hard to image to 7=very easy to image) to rate how easy it is for you to form the

1mage.

Please be as accurate as possible and take as long as you feel necessary to arrive at the proper ratings for
each 1mage. There are no right or wrong answers, as we are simply interested in your responses.

1 2 3 4 5 6 7
L +~ 5 S| = i<t
= o s R =
EY| 29| zo8 =S 328y gy
8 B ©
How easy is 1t for you to image. .. E‘ = s = g ,§ = B g § = é = g =
> @ Zg|” >
1. Giving up when things are not going 1 ) 3 4 5 6 7
well.
2. Th_e positive gmotlons you feel when 1 ’ 3 4 5 6 7
doing something you enjoy.
3. C arrying on with a task when it 1 ) 3 4 5 6 7
proves difficult.
4. The unease assqc1?ted with an 1 ’ 3 4 5 6 7
unenjoyable activity.
5. The fee.lmgs associated with doing 1 ) 3 4 5 6 7
something fun.
6. Giving up on a task when it proves
difficult. 1 2 3 4 5 6 7
7. The negative emotions associated ,
with a bad day. : . s g 2 8 )
8. Remapnng confident in a difficult 1 ’ 3 4 5 6 7
situation.
9. Thg exc1teme.nt. associated with an 1 ) 3 4 5 6 7
enjoyable activity.
10.Giving up in the face of adversity. 1 2 3 4 5 6 7
11.The negative emotions you feel when ,
doing something you dislike. ! 2 3 4 > 6 /
12. Staying motivated when something is 1 ’ 3 4 5 6 7
hard.
13.The positive emotions associated with 1 ) 3 4 5 6 7
a good day.
14.Being defeated by a setback. 1 2 3 4 5 6 7
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How easy is it for you to image...

15.The emotions felt when something
negative happens.
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Appendix 4: Extended Emotion Regulation Questionnaire (Study 1)

Please use the scale below to tell us how much you agree or disagree with the following
statements

1. When I want to feel a more

positive emotion (such as joy), I 1 2 3 4 5 6 7
change what I'm thinking about.

2. I control my emotions by
physically changing the situation 1 2 3 4 5 6 7
I’m .

3. When I want to feel a positive
emotion, I try to physically put

myself in situations or places that I 1 2 3 4 > 6 7
know make me feel good.
4. Tkeep my emotions to myself. 1 2 3 4 5 6 7]
5. When I want to feel less negative
emotion (such as sadness or anger), 1 2 3 4 5 6 7

I change what I'm thinking about.

6. Whenever I am faced with an
undesired emotion, I try to take my
mind off it by thinking about ! 2 3 4 3 6 7
something irrelevant.

7. Focusing on the boring parts of
emotional experiences helps me get 1 2 3 4 5 6 7
past unwanted feelings.

8. If I do not like how I am feeling, I

try to change my surroundings. 1 2 3 4 5 6 7
9. When I am feeling positive
emotions, I am careful not to 1 o) 3 4 5 6 7

express them.

10.When I'm faced with a stressful
situation, I make myself think
about it in a way that helps me stay 1 2 3 4 5 6 7
calm.
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11.I manage my emotions by focusing
on the unemotional parts of an
experience.

12.1 distract myself from emotions
that I do not want to feel

13.1 control my emotions by not
expressing them.

14.1 try to focus on the neutral parts of
intense experiences in order to
control my emotions.

15. Whenever I am frustrated, I try to
think about something else in order
to let myself cool off.

16.1 focus on the mundane aspects of
emotional experiences if I do not
want to feel my emotions strongly.

17.1 control my emotions by changing
the way I think about the situation
I'm in.

18.1 control the emotions I am feeling
by distracting myself from them.

19.When I want to feel more positive
emotion, I change the way I'm
thinking about the situation.

20.When I am feeling negative
emotions, I make sure not to
express them.

21.1f something is upsetting me, I try
to think about something else.

22.When I want to feel less negative
emotion, I change the way I'm
thinking about the situation.
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Appendix 5: Perceived Stress Scale (Study 1)

The questions in this scale ask you about your feelings and thoughts during the last month. In
each case, you will be asked to indicate how often you felt or thought a certain way.

In the last month:

How often have you been upset because of
something that happened unexpectedly?

3 How often have you felt nervous and “stressed”? 0 1 2 3 4

How often have you felt that things were going your 0 1
way?

How often have you been able to control irritations in

your life? 0 1 2 3 4

How often have you been angered because of things
that were outside of your control?
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Appendix 6: Hospital Anxiety and Depression Scale (Study 1)

This questionnaire is designed to help us understand how you feel. Read each item and circle the
reply which comes closest to how you have been feeling in the past week. Don’t take too long
over your replies, your immediate reaction to each item will probably be more accurate than a
long thought-out response.

1. 1 feel tense or ‘wound up’ Most of the | A lot of the | From time to Not at all
time time time,
occasionally
2. |1 still enjoy the things I used to Definitely as | Not quiteso | Only alittle | Hardly at all
enjoy much much
3. 1l getasort of frightened feeling Very Yes, but not | A little, but it Not at all
as if something awful is about to | definitely & too badly doesn’t
happen quite badly worry me
4. | can laugh and see the funny Asmuchas | | Not quite so Definitely Not at all
side of things always could | much now not so much
now
5. Worrying thoughts go through A greatdeal | A lotofthe | From time to Only
my mind of the time time time but not | occasionally
too often
6. | feel cheerful Not at all Not often Sometimes Most of the
time
7. | can sit at ease and feel relaxed Definitely Usually Not often Not at all
8. I feel asif I am slowed down Nearly all the | Very often Sometimes Not at all
time
9. 1 getasort of frightened feeling Not at all Occasionally | Quite often Very often
like ‘butterflies’ in the stomach
10. I have lost interest in my Definitely I don’t take I may not | take just as
appearance as much care | take quite as | much care as
as | should much care ever
11. | feel restless as if | have to be Very much Quite a lot Not very Not at all
on the move indeed much
12. 1 look forward with enjoyment As much as Rather less Definitely Hardly at all
to things ever I did |thanlusedto | lessthanl
used to
13. | get sudden feelings of panic Very often Quite often Not very Not at all
indeed often
14. 1 can enjoy a good book or radio Often Sometimes Not often Very seldom

or TV program
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Appendix 7: Birmingham Study Information Sheet (Study 2)

Dear Participant,
Thank you for considering taking part in this study, which has been approved by the University
of Birmingham’s Ethical Review Committee.

What is the study about?
This study seeks to investigate the influence of imagery on aspects of psychological stress and
wellbeing.

Who can take part?

Anyone aged 18-35 can take part if they are proficient in understanding English, do not have a
hearing impairment that would prevent them from listening to a set of audio instructions, and do
not have a medically diagnosed mental health condition.

What will my participation involve?

If you are willing to participate, you will be asked to complete a laboratory visit in the School of
Sport, Exercise and Rehabilitation Sciences which will last no longer than 2 hours. During the
visit you will listen to three different imagery scripts describing a scenario you may experience
in your daily life and then answer some questions about how the imagery made you feel. You
will then be asked to complete some questionnaires which will measure different traits and
dispositions. Although some people may consider the scenarios to be imagined as stressful in
nature, and some questions to be of a sensitive nature (e.g., assessing your stress levels), the
imagery and questionnaires completed are no more demanding than questions and activities
experienced in daily living. You are also free to stop imaging any scenario you are not
comfortable with and can choose not to answer any question you find distressing or do not wish
to answer. If you require any additional support with some of the issues linked to mental health
in this study, appropriate contact details are provided at the bottom of this information sheet.

What will happen to the responses | provide?

Our overall findings will be used to understand how things like imagery can influence feelings
and responses and how this relates to certain personality characteristics. All your personal data
will remain confidential and will be solely used for academic purposes. Consequently, we
would be grateful if you were honest in your responses to the guestionnaires. In accordance
with the Data Protection Act (2018) data from this study will be kept for a period of ten years
following completion of the project. Questionnaires and computer files containing processed data
will be kept securely in a locked filing cabinet and will only be accessed by the researchers.
After this time period, all the data collected will be destroyed. No identifiable information will
be published on any participant meaning you will not be individually identified in any
publication.

Do I have to take part?

It is up to you if you take part. Your participation in this study is voluntary and you may
withdraw at any time up to two weeks after you complete the study, without giving a reason or
any negative consequences. If you choose to withdraw from the study, please contact us (contact
details provided below) to inform us of your decision. The deadline for withdrawing from the
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study is 2 weeks after you have completed the study. If you choose to withdraw before this time,
your data will be destroyed and not included in the study. A brief summary giving an overview
of the findings will be available upon request at the end of the study.

What are the benefits and risks?

Participants who take part in the study can receive a £10 Amazon voucher as a thank you for
participating. Alternatively, if you are a first year or second year student in the School of Sport,
Exercise & Rehabilitation Sciences, you can elect to receive 2 research hours when you have
completed the study (rather than receive a £10 Amazon voucher). You will be asked to indicate
at the start of the study whether you would prefer to receive the £10 Amazon voucher or the
research hours. If you are a student in another school within The University of Birmingham that
offers renumeration for taking part in research, you may also be able to claim 2 hours of research
credits. Eligibility for this is dependent on schools so please email us to check whether your
school qualifies for the research hours. The risks of taking part in this study are no more than
those of day to day stressors. All information that we collect will be strictly confidential.

Can | change my mind?

If, at any point before or during the study, you wish to withdraw, then you may do so. You do
not need to give any reason for this as you do not need to take part. If you decide to withdraw,
the data that we collected from you will be destroyed and will not be used for the study.

Who else is taking part?
We will be recruiting other individuals who like you fit the inclusion criteria.

Do | have to sign anything?

Yes, if you agree to participate, we will ask you to sign a Consent Form. This is to show that you
have understood what is involved and that you have read this Information Sheet. After you have
signed the consent form you can still withdraw at any time without having to give us an
explanation.

If you want to find out more about this study, please feel free to contact us.
Alex Tyra Lead Researcher

Sarah Williams Project Supervisor

In the event that you wish to seek advice and/or information as a result of completing the study,
here are some recommended sources: a) your GP, b) the Birmingham and Solihull Mental Health
NHS Foundation Trust on 0121 301 0000, website: www.bsmhft.nhs.uk. If you are a student at
the University of Birmingham, you can also access the Mental Health and Wellbeing Services.
For information about their services and online resources, please have a look at this link:
https://intranet.birmingham.ac.uk/student/welfare/mental-health/index.aspx. Or Tel 0121
4145130. Furthermore, this is an online self-referral process at
https://intranet.birmingham.ac.uk/student/welfare/mental-health/personalised-
support/access.aspx
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Appendix 8: Birmingham Consent Form (Study 2)

To be completed by the participant:

Initial to

consent

I confirm that I have read and understand the information sheet and have had
the opportunity to ask questions.

All questions have been answered to my satisfaction.

I understand that my participation is voluntary and that I am free to withdraw at
any time up to two weeks after completing the study without giving any
reason or my rights being affected.

I consent to participating in the study.

I give consent for the data that I provide to be used for research purposes.

Please select whether you would like to receive the £10 Amazon voucher or the 2 research hours
on completion of the study:

£10 Amazon Voucher D 2 Research Hours D

If you would like to receive a summary of the study findings please initial below and provide
your email address (please note, this is a summary of all the study findings rather than your own
individual results).

Initial to

consent

I would like to receive a summary of the results of the study.

Emal:

If you have any more questions about the study, please feel free to contact us on the details on
the information sheet.

Print DAME e
Signed e

DAt e
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Appendix 9: Baylor Information Sheet and Consent Form (Study 2)

PROTOCOL TITLE: Imagery and Wellbeing
PRINCIPAL INVESTIGATOR (PI): Alexandra T. Tyra & Dr. Annie T. Ginty
SUPPORTED BY: Baylor University

Invitation to be Part of a Research Study

You are invited to be part of a research study. This consent form will help you choose whether or
not to participate in the study. Feel free to ask if anything is not clear in this consent form.

Important Information about this Research Study

Things you should know:

e The purpose of the study is to investigate the influence of imagery on aspects of
psychological stress and wellbeing.

e In order to participate, you must be between 18-35 years old and meet the following
inclusion criteria: proficient in understanding English, do not have a hearing impairment
that would prevent you from listening to a set of audio instructions, and do not have a
medically diagnosed mental health condition.

e If you choose to participate, you will be asked to attend a single laboratory visit on
Baylor University’s campus, specifically the Baylor Behavioral Medicine Laboratory
(BSB.A356). This will take approximately 1.5 hours.

¢ During the laboratory visit you will: listen to three different imagery scripts describing a
scenario you may experience in your daily life and then answer some questions about
how the imagery made you feel. You will then be asked to complete some questionnaires
which will measure different traits and dispositions.

e Risks or discomforts from this research are minimal but may include stress that is
typically experienced in everyday life.

e The possible benefits of this study include learning more about yourself.

Taking part in this research study is voluntary. You do not have to participate, and you
can stop at any time.

More detailed information may be described later in this form. Please take time to read this entire
form and ask questions before deciding whether to take part in this research study.

| Why is this study being done?
The purpose of the study is to investigate the influence of imagery on aspects of psychological
stress and wellbeing.

| What will happen if I take part in this research study?

If you agree to take part in this study, we will answer any questions you have regarding your
participation in the study and ask you to sign the consent form before we do any study
procedures.

Study Visit
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The visit will take approximately 1.5 hours to complete. At this visit, we will ask you to do the
following procedures:
e Read the approved consent form and discuss any further questions you have.
¢ Complete questionnaires on a tablet about your current mood, mental, and emotional
health.
e Listen to three different imagery scripts describing a scenario you may experience in your
daily life.
e Complete more questionnaires on a tablet regarding your thoughts and feelings about the
imagery scenario after listening to each script.
e Complete some final questions on a tablet about different traits and dispositions.

| How long will I be in this study and how many people will be in the study? |
Participation in this study will last approximately 1.5 hours. During this time, we will ask you to
make 1 study visit to Baylor Sciences Building A.356. About 200 subjects will take part i this
research study.

| What are the risks of taking part in this research study?
There are some risks you might experience from being in this study. They are as follows:
e Imagery: You will be asked to imagine scenarios which may be considered by some to
be stressful. You will be free to stop imaging if ever it becomes too stressful.
¢ Questionnaire/Survey Risks: You may be uncomfortable with some of the questions
and topics we will ask about. You do not have to answer any questions that make you
feel uncomfortable.
e Deception: As part of this research, you will not be told about some of the study details.
If you were told these details at the beginning of the study, it could change the research
results. If you decide to be part of the study, you will be given an explanation of what
information was withheld from you at the end of your study participation.
¢ Loss of Confidentiality: A risk of taking part in this study is the possibility of a loss of
confidentiality. Loss of confidentiality includes having your personal information shared
with someone who is not on the study team and was not supposed to see or know about
your information. The researcher plans to protect your confidentiality. The researchers’
plans for keeping your information private are described later in this consent form.

Are there any benefits from being in this research study?
You may or may not benefit from taking part in this study. Possible benefits include learning a
more about yourself. Others may benefit in the future from the information that is learned in this
study. Information from this study may be used to develop interventions to help people cope with
stress.

How Will You Protect my Information?

A risk of taking part in this study is the possibility of a loss of confidentiality. Loss of
confidentiality includes having your personal information shared with someone who is not on the
study team and was not supposed to see or know about your information. The researcher plans to
protect your confidentiality.
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We will keep the records of this study confidential by keeping all data stored with codes instead
of your actual name. The key to the codes will be kept on an encrypted file only available to the
PI and main study research assistants. We will make every effort to keep your records
confidential. However, there are times when federal or state law requires the disclosure of your
records.

The following people or groups may review your study records for purposes such as quality
control or safety:
e Representatives of Baylor University and the BU Institutional Review Board
e Federal and state agencies that oversee or review research (such as the HHS Office of
Human Research Protection or the Food and Drug Administration)

The results of this study may also be used for teaching, publications, or presentations at
professional meetings. If your individual results are discussed, your identity will be protected by
using a code number or pseudonym rather than your name or other identifying information.

| Will information you collect about me be used for future research studies? |
Information collected from you as part of this research may be shared with the research
community at large to advance science and health. We will remove or code any personal
information that could identify you before the information is shared with other researchers to
ensure that, by current scientific standards and known methods, no one will be able to identify
you from what is shared.

| Will I be compensated for being part of the study? |
We will give you 2 research hours for taking part in this study.

| What other choices do I have if I do not take part in this study? |
You may choose not to take part in this research study. If you are taking this study to receive
research course credit and decide after the session begins that you would no longer like to
participate, you will still earn your research credit for the amount of time you participated in the
study.

Is it possible that I will be asked to leave the study?
The researcher may take you out of this study without your permission. This may happen
because:
e The researcher thinks it is in your best interest
e You can’t make the required study visits
e Other administrative reasons

Your Participation in this Study is Voluntary
Taking part in this study is your choice. You are free not to take part or to withdraw at any time
for any reason. No matter what you decide, there will be no penalty or loss of benefit to which
you are entitled. If you decide to withdraw from this study, the information that you have
already provided will be kept confidential. You cannot withdraw information collected prior to
your withdrawal.
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If you are a Baylor student or faculty/staff member, you may choose not to be in the study or to
stop being in the study before it is over at any time. This will not affect your grades or job status
at Baylor University. You will not be offered or receive any special consideration if you take
part in this research study.

Contact Information for the Study Team and Questions about the Research
If you have any questions about this research, you may contact Alexandra T. Tyra by email

or phone ( ). You may also contact Dr. Annie T.
Ginty by email or phone ( ).

Contact Information for Questions about Your Rights as a Research
Participant

If you have questions about your rights as a research participant, or wish to obtain information,
ask questions, or discuss any concerns about this study with someone other than the
researcher(s), please contact the following:

Baylor University Institutional Review Board
Office of the Vice Provost for Research
Phone:

Email

Your Consent

Optional Consent to be Contacted for Participation in Future Research
I give the researchers permission to keep my contact information and to contact me for future
research projects.

YES NO Initials

By signing this document, you are agreeing to be mn this study. We will give you a copy of this
document for your records. We will keep a copy with the study records. If you have any questions
about the study after you sign this document, you can contact the study team using the information
provided above.

I understand what the study is about and my questions so far have been answered. I agree to take
part in this study.

Signature of Subject Date

I have explained the research to the subject and answered all his/her questions. I will give a copy
of the signed consent form to the subject.

Signature of Person Obtaining Consent Date
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Appendix 10: Birmingham Demographics Form (Study 2)
Please fill in the blank or tick the appropriate response.

1.Gender:  Male [ |  Female [ | Other (please state):
2. Current Age: Years

3. Ethnicity:

|:| Asian (including Asian British, Indian, Pakistani, Bangladeshi, Chinese, any other Asian background)
D Black (including Black British, African, Caribbean, any other black background)

[ ] Mixed/multiple ethnicities (incl. Asian and Black, Asian and White, Black and White, other mixed
background)

[_] White (including White British, White Irish, any other white background)

[] Gypsy or Irish Traveler

[] Other (please state):

4. What is your postcode of your main address where you spend the most time?

5a. Are you a student? Yes[ ] No[ ]

5b. If yes, what degree are you studying?
[] Undergraduate
[] Master’s
[1 PhD
[] Other (please state):

6. Would you say your health is...

Poor [ ]  Fair [ ] Good [ | VeryGood [ |  Excellent [ ]
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Appendix 11: Baylor Demographics Form (Study 2)
Please fill in the blank or tick the appropriate response.

What gender do you identify as?

[ ] Male [ | Female Other (please state):
2. What is your current age? Years
3. Ethnicity:

D Asian (including Indian, Pakistani, Bangladeshi, Chinese, any other Asian background)
[] Black (including African, Caribbean, any other black background)

[] Mixed/multiple ethnicities (incl. Asian and Black, Asian and White, Black and White, other mixed
background)

[ White (including White European or any other white background)

[] Hispanic or Latino

[] Other (please state):

4. What is the zip code of your main address where you spend the most time?

5a. Are you a student? Yes[ ] No[ ]

5b. If yes, what degree are you studying?
[] Undergraduate
[ Master’s
[J PhD
[] Other (please state):

6. Would you say your health is...

Poor [ ]  Fair [] Good [ | VeryGood [ ]  Excellent [ ]
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Appendix 12: Post-Imagery Manipulation Checks (Study 2)
Please answer the following questions in relation to the imagery you just performed.

1. To what extent did you image the scenario as described?

o+ [ 2 | 3 | 4 | 5 | 6 | 7 |
Not at all Somewhat Exactly
as as as
described described described

If you did not image the scenario as it was described, please explain how your imagery differed
from that described in the script:

2. How easy was it for you to image the scenario described to you?

.+ | 2 | 3 | 4 | 5 | & | 7 |
Very hard  Hardto  Somewhat  Neither  Somewhat Easyto  Very easy
to image image hard to easy nor easy to image to image
image hard to image
image

3. How stressful was the scenario you imaged?

.+ | 2 | 3 | 4 | 5 | 6 | 7 |
Not at Somewhat Very
all stressful stressful
stressful

4. Rate the extent to which felt the imaged scenario as challenging or threatening?

.+ | 2 | 3 | 4 | 5 | & | 7 |
Completely Equally Completely
threatening challenging challenging

(not at all and (not at all
challenging) threatening threatening)
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Appendix 13: Immediate Anxiety Measures Scale (Study 2)

The following questionnaire asks you to rate how anxious you felt during the imagery. There are
two main types of anxiety which are sometimes experienced. These are cognitive anxiety (the
mental component) and somatic anxiety (the physical component). In order to answer as
accurately as possible please bear the following definitions in mind:

Cognitive Anxiety: Is the mental component of anxiety and may be characterized by thoughts
such as concerns or worries about your performance of the task, for example about the way you
may perform or the importance of the task.

Somatic Anxiety: Is your perception of your physical state and may be characterized by
symptoms such as physical nervousness, butterflies in the stomach, tense muscles, and increases

in heart rate.

Self Confidence: Is how confident you are of performing well in the task and may be
characterized by factors such as achieving your goals and performing well under pressure.

Below are 3 statements reflecting the thoughts and feelings you may have experienced during the

imagery. Each statement requires a response from each of the 2 sections. Section 1 asks you to
respond to the level of cognitive anxiety, somatic anxiety, and self-confidence (see definitions);
Section 2 then asks whether you regarded these feelings as positive or negative in the scenario
that you imaged. Read each statement carefully and then circle the appropriate number in each of
the 2 sections.
Please answer the 3 questions with regards to how you felt during the imagery.

Section 1 Section 2
To what extent were you experiencing [ Did you regard these feelings as being positive
anxiety and confidence (1.e., what or negative in relation to performance in the
level)? 1magery scenario?
. Very Very
g::;lg‘;he f:;?t at Extremely || debilitative Unimportant Jfacilitative
o (Negative) (Positive)
1. Iwas
cognitively 1 3 4 6 | 7 -3 -2 -1 0 +1 | +2 +3
anxious
2. I'was
somatically 1 3 4 6 | 7 -3 -2 -1 0 +1 | +2 +3
anxious
3. 1 was self- 1 3| 4 6 |70 3 | 2|10 |+ |+]|
confident
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Appendix 14: State Emotion Regulation Items (Study 2)

We would like to ask you some questions about how you controlled (that is, regulated and
managed) your emotions during the imagery. The questions below involve two distinct aspects of
your emotional life. One is your emotional experience, or what you feel like inside. The other is
your emotional expression, or how you show your emotions in the way you talk, gesture, or
behave. Although some of the following questions may seem similar to one another, they differ
in important ways. For each item, please answer using the following scale:

| tried to see the scenario as positive as possible.

o Ji o 3 4 s
Not at Extremely
all

During the imagery, | controlled my emotions.

o 1 s 3 4 s
Not at Extremely
all
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Appendix 15: Positive and Negative Affect Schedule (Study 2)

This scale consists of a number of words that describe different feelings and emotions. Read each
item and then circle the appropriate rating to indicate how you felt during the imagery
scenario:

1 2 3 4 5
— = £ >
G 2 2 = ©
z < | £ 3 &
1. Interested 1 3 4 5
2. Distressed 1 % 4 5
3. Excited 1 2 3 4 5
4. Upset 1 2 3 4 5
5. Strong 1 2 3 4 5
6. Guilty 1 2 3 4 5
7. Scared 1 2 3 4 5
8. Hostile 1 2 3 4 5
9. Enthusiastic 1 2 3 4 5
10. Proud 1 2 3 4 5
11. Irritable 1 2 3 4 5
12. Alert 1 2 3 4 5
13. Ashamed 1 2 3 4 5
14. Inspired 1 % 3 4 5
15.Nervous 1 2 3 4 5
16.Determined 1 2 3 4 5
17. Attentive 1 2 3 4 5
18.Jittery 1 2 3 4 5
19. Active 1 2 3 4 5
20.Afraid 1 2 3 4 5
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Appendix 16: Emotional Pleasantness Item (Study 2)
How pleasant would you rate these feelings/emotions?

4 3 J2 Ja Jo |a 2 |3 |a

Extremely Extremely
unpleasant pleasant
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Appendix 17: Imagery Scripts (Study 2)
Challenge Script

Imagine that you have to give a presentation as part of your degree programme... you arrive at
the venue and see everyone already sitting in their seats... you see them all staring towards the
front of the room where you will be standing to deliver your presentation... you see the member
of staff overseeing the presentation motion you to the front of the lecture theatre beside the
computer... all eyes are on you as you make your way to the front and get into position ready to
begin your talk... you’ve never noticed the size of the room before or how many people it fills...
hundreds of eyes are all staring back at you, ready to evaluate your presentation and what you
have to say.

You feel your heart racing and your breathing becomes more rapid...... As you wait at the front
of the lecture theatre, you feel a knot in your stomach...... the audience members are staring at
you, some are whispering to each other as they wait for the session to start...

The lecturer is still setting up for the session... everything feels like it is happening in slow
motion...... you hear muffled whispers from the audience and can see them staring at you...

You can feel your heart beating faster than usual and you are aware of the butterflies in your
stomach...... But you know these feelings are your body’s way of getting ready to prepare and
perform a very good presentation...... You feel nervous which indicates the importance of your
presentation...... But you are confident that you can cope with the situation... You have
practiced lots meaning you feel well prepared...

You notice your throat is very dry so you take a sip of water...... you feel your heart pounding as
adrenaline courses through your veins...... You are filled with confidence...you feel in complete
control...and know you are ready to deliver a good presentation......

You are confident that you are capable of meeting the challenge...and are determined that you
can cope...... you savour the opportunity to demonstrate to the audience your knowledge of the
topic area you are presenting on.

The lecturer is finally ready for you to begin...... Your racing heart and the adrenaline coursing
through your body tell you that you are indeed ready...... You know you will overcome the
challenge and give a great presentation...... You are eager to demonstrate your knowledge and
how well you can speak about it. You relish this opportunity to show everyone just how good a
student you are..........

.... This is the end of the imagery script. Please now remove your headphones and let the
researchers know the imagery has finished....
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Threat Script

Imagine that you have to give a presentation as part of your degree programme... you arrive at
the venue and see everyone already sitting in their seats... you see them all staring towards the
front of the room where you will be standing to deliver your presentation... you see the member
of staff overseeing the presentation motion you to the front of the lecture theatre beside the
computer... all eyes are on you as you make your way to the front and get into position ready to
begin your talk... you’ve never noticed the size of the room before or how many people it fills...
hundreds of eyes are all staring back at you, ready to evaluate your presentation and what you
have to say.

You feel your heart racing and your breathing becomes more rapid...... As you wait at the front
of the lecture theatre, you feel a knot in your stomach...... the audience members are staring at
you, some are whispering to each other as they wait for the session to start...

The lecturer is still setting up for the session... everything feels like it is happening in slow
motion...... you hear muffled whispers from the audience and can see them staring at you...

You can feel your heart beating faster than usual and you are aware of the butterflies in your
stomach...... You know these feelings are your body’s way of being unprepared and you will
perform a very poor presentation...... You feel nervous which indicates the importance of your
presentation...... you don’t feel confident that you can cope with the situation... You have
practiced lots but you do not feel well prepared...

You notice your throat is very dry so you take a sip of water...... you feel your heart pounding as
adrenaline courses through your veins...... You are filled with panic...you feel completely
helpless...and know you are not ready to deliver a good presentation......

You are certain that you are not capable of meeting the challenge...and you are convinced you
cannot cope...... you feel this is a scenario that will demonstrate to the audience your lack of
knowledge on the topic area you are presenting on.

The lecturer is finally ready for you to begin...... Your racing heart and the adrenaline coursing
through your body tell you that you are not at all ready...... You know you will mess up and give
a terrible presentation...... You are fearful of demonstrating your poor knowledge and
inadequacy at public speaking. You see this situation as one to show everyone just how poor a
student you are......

.... This is the end of the imagery script. Please now remove your headphones and let the
researchers know the imagery has finished....
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Neutral Script

Imagine that you have to give a presentation as part of your degree programme... you arrive at
the venue and see everyone already sitting in their seats... you see them all staring towards the
front of the room where you will be standing to deliver your presentation... you see the member
of staff overseeing the presentation motion you to the front of the lecture theatre beside the
computer... all eyes are on you as you make your way to the front and get into position ready to
begin your talk... you’ve never noticed the size of the room before or how many people it fills...
hundreds of people are ready to evaluate your presentation and what you have to say.

You see the lecturer trying to get the computer to work properly on the projector...... As you
wait at the front of the lecture theatre, you put your bag down and take off your jacket...... the
audience members are staring at you, some are whispering to each other as they wait for the
session to start...

The lecturer is still preparing for the session... you see the audience setting up their notebooks
and laptops to take notes...... you hear them whispering and can see them looking towards the
front...

You notice a thin streak of sunlight coming in through a small gap in the blinds and spreading
across some of the audience...... You open your bag and rummage around for your phone... you
pull it out and make sure it is on silent...... you then take out a pen and notebook just in case you
need to note anything down after the presentation... You put these on the table next to the
computer......

You can see the lecturer still trying to sort the computer...... You get out your water bottle and
take a sip of water...... You look down at the floor where you are standing and think about your
presentation and what you are going to say......

In a moment you will be able to begin the presentation and tell the audience about the topic area
you are presenting... you notice that the sun must have gone behind a cloud as the streak of
sunlight through the gap in the blinds has disappeared...

The lecturer is finally ready for you to begin...... You make your way over to the lecturer so
they can introduce you to the audience...... You place your water bottle down on the table at the
front and look at the computer which is now set up properly... You look around the lecture
theatre and can see everyone is ready for the session to being. As soon as you have been
introduced you can begin your presentation....

.... This is the end of the imagery script. Please now remove your headphones and let the
researchers know the imagery has finished....
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