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ABSTRACT

Introduction: A central assumption in the Acceptance and Commitment Therapy (ACT) model is
that greater psychological flexibility (PF) requires the ability to notice (interoception) and appraise
emotion. However, interoceptive accuracy (1A), defined as the convergence between subjective
(reported) and objective (measured) bodily states, has not yet been objectively assessed alongside
PF. The aims of this thesis were to explore the relationship between PF and the detection and

regulation of emotion in a non-clinical sample, in order to test the theoretical basis of ACT.

Method: Interoception was assessed using a heartbeat detection task, where participants are asked
to count their own perceived heartbeats in a given timeframe over six intervals. This is compared
against an objective (recorded) number of heartbeats to give an IA score. Participants also rated
their subjective confidence in each interval on a visual analogue scale, which was calculated
against A to ascertain Interoceptive State Prediction Error. PF was assessed by the Acceptance and
Action Questionnaire 11. Alexithymia (difficulty identifying and describing emotion), mood and
emotion regulation was also measured using questionnaires. Interoceptive sensibility (an
individual’s subjective perception of their interoceptive abilities) was assessed using body
awareness and dissociation subscales of the Scale of Bodily Connection Questionnaire.

Results & Discussion: There was no significant positive correlation found between PF and
interoceptive accuracy, and methodological limitations and possible explanations for this are
discussed. Replicating previous findings, PF was significantly negatively correlated with
alexithymia, meaning that one’s subjective ability to identify and describe emotion improves
alongside PF. PF was negatively associated with body dissociation but was not correlated with
body awareness. Significant relationships were revealed between PF and both emotion regulation
strategies in the predicted direction. Further research is also recommended following ACT

treatment to investigate the nature of any relationship between PF and bodily emotion.
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INTRODUCTION

This thesis presents a body of research examining various components of emotion processing
and the relationships between them. Initially, the current study was focussed on understanding
difficulties in emotion processing in people who experience non-epileptic seizures. However, due
to problems recruiting a clinical sample, the focus was switched to another valuable research
question that could be answered within the non-clinical control group - regarding the psychological
flexibility model which underlies the Acceptance and Commitment Therapy (ACT) model. The
existing experimental design involved assessing psychological flexibility as well as measuring
facets of emotion processing in an in depth, objective way. ACT specifically aims to improve
psychological flexibility, a multi-faceted concept which includes one’s ability to notice embodied
emotional states as a central feature (Hayes, 2016; McCracken & Morley, 2014). Thus to validate
the psychological flexibility model, an investigation into various aspects of emotion processing and

psychological flexibility is presented.

1. Initial Plans and Change of Focus

The initial starting point for the research described in this thesis was an investigation of the
bodily detection of emotion (interoception) in people who experience non-epileptic seizures (NES).
NES is a common functional neurological disorder (FND), characterised by paroxysmal events
resembling epileptic seizures, but lacking the corresponding abnormal electrophysiological brain
activity (Reuber, Mitchell, Howlett, Crimlisk, & Griinewald, 2005). Considered ‘psychogenic’,
there is not yet a clear consensus on causal factors or underlying pathology, although altered neuro-
cognitive, behavioural and psychological processes have been implicated in the development of
NES (van der Kruijs et al., 2012). Starting with Freud, who characterised these incidents as the
result of abreacted intra-psychic conflict (Breuer & Freud, 1956), aberrant emotional processing
has long been central in explanatory models of medically unexplained symptoms (MUS) such as
NES. For example, a cognitive behavioural model of MUS (Deary, Chalder & Sharpe, 2007)
presents a symptom maintenance cycle featuring emotional difficulties (characterised as

physiological sensitisation and distress intolerance) as fundamental alongside illness beliefs.
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Figure 1: Representation of emotional processing in the maintenance of non-epileptic
seizures. Figure by Graham (2016), reproduced with permission.

Figure 1 shows a simplified version of the components of emotion processing, and how this
may be affected in NES. In response to a stressor, the body becomes physiologically aroused, and
then one becomes aware of an emotional response. For example, trembling hands and shallow
breathing is subsequently recognised as anxiety. Given the human predisposition to return to a state
of homeostasis, one is then motivated to respond by using strategies to regulate this emotion, for
example, using self-talk, or slowing and deepening breathing. However, for those with NES, there
is an understanding that this process is altered at one or more stages. This means that emotion is
not successfully regulated, leading to the occurrence of non-epileptic seizures either as a way of
dissociating, i.e., to separate oneself from the presence of the stimuli causing the emotion (Roberts
& Reuber, 2014), or as a learned response to alleviate the discomfort of prolonged autonomic
arousal (Stone & Carson, 2013).

Studies have shown that a subgroup of individuals with NES struggle with accessing adaptive
regulatory strategies for difficult emotions, selecting goal-directed behaviours and being in control
of their feelings and actions (Brown et al., 2013). Novakova, Howlett, Baker, and Reuber (2015)
found under-regulation and over-suppression of emotions using self-report measures,
substantiating the concept that avoidance of emotional experience is a problem for those with NES.
Psychological flexibility is theoretically connected to these concepts of emotion processing and
regulation, defined as “the capacity to persist or to change behavior in a way that (a) includes
conscious and open contact with thoughts and feelings, (b) appreciates what the situation affords,
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and (c) is guided by one’s goals and values” (McCracken & Morley, 2014, p. 225). Increasing
psychological flexibility is a central aim of ACT, and there is a promising evidence base for ACT
as a psychological treatment for medically unexplained symptoms including FND (Graham,
O’Hara, & Kemp, 2018; Hann & McCracken, 2014; Westin et al., 2011). Although so far there has
been limited experimental investigation into the connection between psychological flexibility and
NES, evidence has shown experiential avoidance (demonstrating a lack of one aspect of
psychological flexibility) to be correlated with anxiety in NES (Dimarco, Dawson, Roberts,
Brown, Moghaddam, & Reuber, 2014). This presents emerging evidence for the role of

psychological flexibility as an important factor in NES.

There also is substantial evidence for emotional recognition deficits in NES. For example,
Myers, Matzner, Lancman, Perrine, & Lancman (2013) showed a high prevalence of alexithymia,
which involves difficulty identifying and labelling feelings, in individuals with NES. Alexithymia
can be understood as top-down emotional processing, whilst also fundamental to emotion
recognition is the bottom-up ability to detect and appraise bodily signals, known as interoception.
Interoceptive accuracy refers to the ability to accurately detect bodily sensations, and can be
assessed objectively using experimental paradigms such as a heartbeat detection task (Schandry,
1981). This task is a well-validated measure of interoception, sensitive to individual differences
(Ainley, Tajadura-Jimenez, Fotopoulou, & Tsakiris, 2012; Domschke, Stevens, Pfleiderer, &
Gerlach, 2010). It involves participants attempting to connect with their beating heart, and count or
guess how many heartbeats they experience within a set timeframe. Simultaneously, actual heart
rate is objectively recorded using electrocardiogram (ECG), allowing the counted figure
(subjective detection) to be compared with the recorded (actual) number of beats (Schandry, 1981).
Interoceptive accuracy is therefore operationally defined as the discrepancy (error) between these

figures.

Despite the evidence to suggest impairment of emotional processing in NES, interoception has
not yet been measured objectively in this group. This is an important omission because
interoception is a primary process in emotion processing, on which all other aspects of emotion
identification, appraisal and regulation depend (Farb et al., 2015). It therefore may be that this is a
central deficit in NES. The initial aim of this research project was to investigate the process of
detection and regulation of emotion in people with NES. To test the hypothesis that interoception is
impaired in NES compared to controls, the aim was to undertake group comparisons on a heartbeat
detection task (Schandry, 1981) between people with NES (N=30) and non-clinical controls (N
=30). Further objectives included the exploration of differences between these groups in
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alexithymia, psychological flexibility, interoceptive sensibility and emotion regulation.

Questionnaire measures were selected to investigate these variables.

Unfortunately, due to the changes in NHS service parameters it proved impractical to recruit a
clinical sample within the timeframe of this thesis. At this stage a non-clinical group had been
recruited and tested (N =30) and it was thought that there were interesting and unanswered
questions within this group, particularly whether interoception correlated with psychological
flexibility in a way suggested by the ACT model. Therefore, the focus of the project shifted to
explore the relationships between detection and regulation of emotion, and psychological
flexibility. The ACT model (outlined in detail in the following section) has made clear suggestions
pertaining to the capacity and willingness to notice and appraise bodily sensation and this is
inherent within the construct of psychological flexibility (Harris, 2009). However, the relationship
between psychological flexibility and the elemental aspects of emotion processing such as
interoceptive accuracy have not yet been assessed. Therefore, it was felt that this was a significant
area for further examination of the theories underlying ACT. It was agreed that recruitment to the
clinical group would be ceased, and instead recruitment of the current sample would be extended.
Given that small effect sizes were expected, prior to undertaking any statistical analysis the
decision was made to extend the sample to another thirty participants (total N=60).
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+ Met with supervisor Dr Chris Graham and commenced initial discussions around
area of research; interoception and non-epileptic seizures (NES).

» Dr Donna Lloyd joined team as supervisor; research contract and training plan
completed.

« Research question, title and paradigm finalised: An examination of interoceptive
processes in hon-epileptic seizures.

—/

» Made contact with Lead Neurologist and research nurse in local NHS Trust
regarding becoming a field supervisor and collaborator, by supporting recruitment of
patients with NES.

* Received ethical approval for control group testing from School of Psychology
Research Ethics Committee (SOPREC), and commenced recruitment.

—/

* April 2017 submitted ethical application to IRAS Research Ethics Committee.
« Received approval July 2017 and opened recruitment via neurology team.

* No referrals for recruitment received; started to develop ideas for alternate research
directions, should recruitment be unsuccessful by Jan 2018.

N/

J

By January no participants had been referred to researcher.

« Decision made to instead extend the control group up to 60 participants by March
2018, as it was felt that there were unanswered questions within this non-clinical
sample, which may also inform future NES research.

« Decided to instead focus on psychological flexibility and detection and regulation of
emotion.

 Submitted amendment to SOPREC to extend control testing and recommenced
testing once approved. /

Figure 2: Brief outline of events and changes throughout the current project.

2. Literature Review

The aim of the current research is to investigate the relationship between psychological

flexibility and the detection and regulation of emotion in a non-clinical sample, in order to test the

theory underpinning the ACT model. The ensuing chapter will start by describing and outlining

current literature contextualizing the key areas under investigation within the project. This will

include a brief examination of theories of emotion, going on to connect this to the psychological

flexibility model, and finally to ACT, as a tool for the development of psychological flexibility.

The chapter will conclude by summarising the background research and stating the aims and

hypotheses of the current project.

12



2.2 Emotion
2.2.1 Theories of Emotion

Emotion is widely accepted as a key part of psychological therapy, common across the full
range of therapeutic approaches and theoretical models. For example, in ACT, the process of
allowing emotion to be noticed and fully experienced, without defence, in the current moment is a
central component of therapeutic work (Blackledge & Hayes, 2001). Within many CBT models,
identifying one’s feelings in a particular situation is often a key component of understanding what
is driving and reinforcing maladaptive beliefs as well as behaviour (Greenberg, 2008). In intensive
short term dynamic psychotherapy, experiential emotion processing is crucial in recognising,
confronting and ultimately overcoming maladaptive psychological defences in order to resolve
intrapsychic conflict (Davanloo, 1979). Physical sensations in the body are highlighted as being a

strong indicator of different emotions in all of these examples.

It has been asserted as early as the 19" century by the James-Lange theory of emotion that
physiological experiences are primary to emotion processing (James, 1884). Following Charles
Darwin’s (1872) evolutionary theories of emotion as an adaptive response to the environment,
William James proposed, controversially at the time, that our emotional responses occur following
direct physiological responses to our environment (Dalgleish, 2004). James (1884), and
subsequently physiologist Carl Lange (1885) posited that, whilst our physiology directly and
automatically responds to a stimulus, our emotions are dependent upon our interpretation of those
bodily reactions. For example, standing up to give a public speech may cause symptoms of anxiety
in the body, such as shaking hands, dry mouth, racing heart, etc. According to the James-Lange
theory, the observation and interpretation of this bodily response is what leads one to understand

that they feel anxiety, or fear. “I am trembling, therefore I feel afraid” (James, 1884).

Hence, the capacity to notice and evaluate bodily sensations is theorised to be central to our
ability to recognise, label and regulate emotion. Even the word ‘feeling’ itself implies bodily
sensation. The specific role of the body in sensing and identifying emotion has been open to debate
over the years. However, the centrality of physiology to emotional experience is now widely
accepted and has been evidenced in experimental research into perception of bodily state, often
referred to as interoception (Domschke et al., 2010; Fistos, Gramann, Herbert, & Pollatos, 2012;
Hanley, Mehling & Garland, 2017; Pratt, 2014).
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2.2.2 Bottom-up Emotion Processing: Interoception

Drawing on these early theories of emotion, interoception has come to be understood as a key
factor in emotion processing (Fiistos et al., 2012). It has been defined by Farb et al. (2015) as “an
iterative process, requiring the interplay between perception of body states and cognitive appraisal
of these states to inform response selection” (p. 1). Despite James’ early postulation of
interoceptive processes being central to the experience of emotion (James, 1890), it has taken
experimental psychology some time to catch up to characterising and observing interoceptive
ability, and the study of interoception is currently experiencing a resurgence (Murphy, Catmur &
Bird, 2018). As outlined below (Box 1), interoception is a multi-faceted concept. Interoceptive
processes involve both the detection of physiological states in the body — ‘bottom-up’ emotional
processing — and the ‘top-down’ associated cognitive awareness and analysis of these signals
(Hanley, Mehling & Garland, 2017). Figure 3 illustrates the role of interoception within the wider
emotional processing loop presented earlier (in Fig. 1).

Autonomic Arousal

N
Interoception

“recelving and appraising boddy sensation”

S

Emotion
Recognition

Figure 3: Representation of the role of interoception in emotional processing. Figure by
Graham (2016) reproduced with permission.

2.2.2.1 Measurement of Interoception
Interoception has been primarily experimentally assessed by measuring the sensitivity to
noticing cardiac signals (i.e., awareness of the heart beating). One’s heartbeat is an internally

perceptible interoceptive event, as well as being externally measurable using non-invasive means,
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making it a functional way to assess interoception (Herbert, Muth, Pollatos & Herbert, 2012). The
heartbeat detection task involves a comparison between a participant’s internal count of their own
heart beating and an objectively recorded number of heartbeats during a short timeframe of
between twenty-five and forty-five seconds (Schandry, 1981). This is repeated across six time
periods, and participants must use interoceptive signals and mental tracking rather than
exteroceptive cues such as pulse checking (Pratt et al., 2011). This discrepancy between subjective
(counted) and objective (recorded) heartbeats is calculated to give an interoceptive accuracy score
between zero and one. A higher score indicates that one’s tracked estimate of heartbeats is closer to
the objective number recorded, i.e., less error, therefore better accuracy (Pollatos et al., 2008).
This method has been evidenced as a reliable and valid indication of an individual’s general
interoceptive awareness (Tsakiris, Tajadura-Jiménez, & Constantini, 2011). Cardiac awareness has
also been demonstrated to be correlated with the capacity to notice changes in other organs of the
body, indicating that heartbeat awareness is representative of broader interoception (Herbert et al.,
2012; Whitehead & Drescher, 1980).

Box 1. Some measurable facets of interoception, adapted from Farb et al. (2015) and Garfinkel et
al. (2015)

1. Interoceptive accuracy: the convergence between subjective (reported) and objective (measured)
bodily states —e.g., heart rate, temperature. Often measured using heartbeat detection (tracking) task
(Schandry, 1981), where participants count their own perceived heartbeats, which is compared against
an objective (recorded) number of heartbeats in a given timeframe, and/or heartbeat discrimination task
(Katkin, Reed, & Deroo, 1983), during which participants assess whether a tone sounded is
synchronous or asynchronous with their heart beating.

2. Interoceptive awareness: metacognitive insight into the accuracy of one’s own accuracy in
perceiving bodily changes, for example, confidence in one’s own accuracy of interoceptive responses
on heartbeat detection tasks (Garfinkel et al., 2015).

3. Interoceptive sensibility: an individual’s subjective ability to describe his or her own emotional state.
This can be measured with questionnaires, for example, the Scale of Bodily Connection (SBC) (Price &
Thompson, 2007).

2.2.2.2 Studies Measuring Interoception in Mental Health Conditions

Research exploring various mental health difficulties has highlighted the complex role of
interoception in emotion within these conditions. Dunn et al. (2010) explored interoceptive
accuracy using a heartbeat detection task described earlier (Schandry, 1981) in those experiencing

anxiety and depression. Findings supported the hypothesis that interoceptive accuracy - the ability
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to accurately count the number of heartbeats within a given timeframe as compared to actual
recorded heartbeats increased significantly with anxiety-specific arousal symptoms. However, this
relationship was moderated by anhedonia symptoms: as anhedonia increased, the association
between arousal and superior interoception became less marked. In other studies, a positive
association has also been found between interoceptive awareness and trait anxiety in healthy
individuals (Pollatos et al., 2007), and in clinical samples with a range of anxiety disorders
including social anxiety, panic disorder and generalised anxiety disorder (Domschke, Stevens,
Pfleiderer, & Gerlach, 2010; Ehlers & Breuer, 1996; Pineles & Mineka, 2005).

In a review of the literature on the relationship between anxiety and heightened interoceptive
awareness, Domschke et al. (2010) concluded that this sensitivity to feared bodily responses and
resultant reactivity to the perception of threat to self may contribute to the development and
perpetuation of anxiety symptoms. However, the authors also criticised some of the limited
research for an over-reliance on self-report questionnaire measures, given that, without objective
physiological assessment, true accuracy cannot be determined (only subjective beliefs around
interoceptive ability). This highlights the importance of further research using objective measures
of interoception such as heartbeat detection or discrimination, to deepen our understanding of the
mechanisms involved. Furthermore, in a more recent study using a heartbeat-tracking task to
compare interoceptive accuracy in individuals with body dysmorphic disorder (BDD), anxiety, and
non-clinical controls, interoceptive accuracy was not heightened in people with anxiety compared
to the other two groups (Pratt, 2011). Given the reported reliability and validity of heartbeat
detection as a measure of interoceptive accuracy (Ainley et al., 2012; Domschke et al., 2010), the
variation in methods of assessment and over-reliance on subjective measures in studies of anxiety

may partly explain the disparity in findings (Domschke et al., 2010; Pratt, 2011).

Interoceptive accuracy is reduced in some eating disorders, including anorexia nervosa
(Pollatos et al., 2008). This effect was also found in a group of individuals with BDD who
performed significantly worse on a heartbeat detection task than non-clinical controls (although not
significantly poorer than those with anxiety; Pratt, 2014). The effect was further emphasised when
the participants completed the same task in front of a mirror to explore the impact of self-focussed
attention during interoceptive processing. Whilst use of a mirror has been previously shown to
enhance interoceptive accuracy in individuals with normally lower accuracy levels by improving
self-focussed attention (Ainley et al., 2012), this was actually detrimental for those with BDD as
compared to both other groups (Pratt, 2014). This interesting finding points to the complex and
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malleable nature of interoception as a multidimensional construct, which may be manipulated

differentially on various levels in different individuals.

2.2.3 Top-down Emotion Processing: Alexithymia

Another component of emotion processing is concerned with the cognitive identification and
appraisal of feelings. Alexithymia is a multifaceted construct incorporating: difficulties with
identifying, labelling and describing the experience of emotion; differentiating bodily sensations of
emotion; limited imaginative thinking, and; a tendency towards a stimulus bound, externally-
oriented thinking style (Taylor, Bagby & Parker, 2003). It therefore impacts upon various levels of
emotional processing; primarily ‘top-down’ appraisal, as well as psychological mindedness, social
attachments and interpersonal relating. The concept of alexithymia, in keeping with the James-
Lange theory of emotion, refers to the difficulties in noticing, identifying and appraising visceral
sensations as emotional experiences, following physiological arousal in response to stimuli. The
opposite of alexithymia is referred to as emotional literacy, denoting a greater ability in identifying,
labelling and describing feelings using language. This is also conceptually a key element of
psychological flexibility, requiring the ability and willingness to notice and remain in contact with

private events, including emotional feelings.

Various studies have demonstrated a relationship between alexithymia and impaired
interoceptive accuracy across different interoceptive domains aside from cardiac perception, such
as taste, muscular effort, respiratory awareness and cardiac perception (Murphy, Brewer, Catmur &
Bird, 2017; Murphy, Catmur & Bird, 2018; Shah et al., 2016). Low alexithymia has been also
shown to support better psychosocial and psychological functioning and better quality of life in the
general population (Beroccal et al., 2009; Modesti, Furrer & Malti, 2009). This relationship has
been suggested as evidencing atypical interoception as an underlying ‘common factor’ across
psychopathology or pervasive distress generally, in a dimensional rather than categorical or

diagnostic context (Murphy et al., 2017).

Shah, Hall, Catmur and Bird (2016) conducted a similar interoceptive accuracy study to that of
Garfinkel et al. (2015) on people with autism spectrum condition but assessed and controlled for
alexithymia using the 20-item Toronto Alexithymia Scale (TAS-20; Bagby, Parker & Taylor,
1994). They found that there was no difference between those with autism and controls when
groups were matched on alexithymia, suggesting that alexithymia, not autism, is associated with
poorer interoceptive accuracy. In addition, in a recent study involving novel tests of interoception,

high alexithymia was found to be associated with reduced accuracy in utilising interoceptive cues
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in three different domains; on a respiratory task, a task of muscular exertion, and on a taste task

(Murphy, Catmur & Bird, 2018), regardless of presentation of autism, anxiety or low mood.

‘Difficulty Identifying Feelings’ and ‘Difficulty Describing Feelings’ refer to two well-
validated subscales (DIF and DDF, respectively) of the TAS-20 (Bagby, Parker & Taylor, 1994)
and as constructs, form a major component of alexithymia. Research into difficulty identifying and
describing feelings (DIDF) suggests that distress is related to the way in which an individual
chooses to approach and respond to adversity, rather than the adverse circumstances themselves
(Landstra, Ciarocchi, Deane, Botes & Hillman, 2013). This suggests that alexithymia informs one’s
behaviour in how one approaches and copes with the impact of hardship. Once an individual is able
to appraise distress as an emotional response to such hardship, they are better equipped to explore

ways to manage, or ‘regulate’ emotion.

2.2.4 Emotion Regulation

Whilst interoception and emotional literacy refer to key aspects of emotional processing, the
next step of emotional experience is concerned with how one then chooses to manage, or regulate
emotion. Emotional regulation refers to the process by which an individual employs strategies in
order to manage the fluctuation of emotion in response to internal or external stressors (Thompson,
1994). Gross and John (2003) conducted a study into the functionality of two well-defined emotion
regulation strategies. The first, Cognitive Reappraisal, indicates the attempt to reinterpret one’s
situation or emotions, “with its emphasis on controlling the personal meaning that events have for
the individual” (p. 361), and secondly, Expressive Suppression refers to the attempt to suppress
emotions “with its emphasis on controlling one’s behavioral responses to these events” (p. 361,
Gross & John, 2003). Reappraisal is associated with greater experience and expression of positive
emotion and less expression of negative emotions. It is also related to greater wellbeing and
interpersonal functioning. In contrast, those who tend to employ suppression experience and
express lesser positive and increased negative feelings. Suppression is also associated with poorer

interpersonal functioning and wellbeing (Gross & John, 2003).

The choice of specific strategy of regulation and the evaluation of how useful they are is a
highly individual matter, influenced by personality, experiences and learning throughout life
(Gross & John, 2003). Different therapies approach the regulation of emotion in slightly different
ways. For example, CBT approaches often advocate cognitive reappraisal and restructuring.
‘Thought records’ are a popular way of taking note of frequently experienced negative and

automatic thoughts, examining the emotional impact of them, and appraising the ‘evidence’ for and
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against the thought being supported by ‘fact’, such as past experience. One is then supported to
explore alternative or more balanced thoughts, and then rate the emotional impact again (Rupke,
Blecke, & Renfrow, 2006). In contrast, an ACT approach to emotion regulation is to simply select
those strategies which work for the individual in enabling them to live life in congruence with their
values (Hayes et al., 2006). However, inflexible use of suppression as a strategy would be
inconsistent with the psychological flexibility model, given that the model emphasises openness to
experience feelings and thoughts. In contrast, the process of cognitive reappraisal involves
deciding how to respond to thoughts, which necessitates observing cognition at a distance as

encouraged in ACT, in order to reframe (Gross & John, 2003).

2.3 The Psychological Flexibility Model and ACT

The current section aims to provide a detailed overview of key components of the
psychological flexibility model, on which the ACT approach is based. Contextual examples will be
outlined of how these qualities function, overlap and feature in people’s emotional lives. Links will
be drawn between sub-processes of psychological flexibility and emotional processes, including
bodily perception (interoception), linguistically identifying and describing emotion (alexithymia)
and regulation. Designed as the vehicle with which to improve psychological flexibility, ACT will
be described and linked to emotion processing. Finally, the concluding section will summarise the

connections between all variables, leading into the aims and hypotheses of the current study.

2.3.1 Psychological Flexibility

Psychological flexibility describes the ability to make open and conscious contact with the
current moment, and to adapt or persist in behaviour in order to serve personal valued ends (Hayes
et al., 2006). The psychological flexibility model acknowledges two core sources of information or
influence, which interact in order to contribute towards the selection of behaviour patterns
(McCracken & Morley, 2014). The first, direct experience, refers to the way in which one takes in
information about the self and the world through bodily senses and feelings directly. The second
set of influences is understood as more cognitive in nature, incorporating language and verbal-
based means of comprehension, appraisal and mental analysis. As such the model “fully integrates
cognitive and environmental influence as the core process of both healthy and problem behaviour”
(McCracken & Morley, 2014, p. 9).

The model proposes that psychological flexibility is a key behavioural process which helps to
explain wellbeing and distress in humans. Kashdan and Rottenberg (2010) refer to psychological

flexibility as a “fundamental aspect of health”, and there is a large body of research emphasising
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the fundamental role of psychological flexibility in psychological wellbeing in a range of
psychological presentations. Indeed conversely, psychological inflexibility has been shown to be
indicative of increased psychological distress (A-tjak, et al., 2015; Gonzalez-Fernandez et al.,
2017; Fledderus, Bohlmeijer, Smit, & Westerhof, 2010; Kashdan & Rottenberg, 2010; Levin et al.,
2012; McCracken & Gutiérrez-Martinez, 2011; Merwin et al., 2011; Wicksell, Olsson & Hayes,
2010). Psychological flexibility includes several converging sub-processes (summarised in Table
1).

Acceptance within the context of psychological flexibility is understood as an “active and
aware embrace of those private events occasioned by one’s history”, including cognitions and
emotions, without making attempts to moderate or avoid them (Hayes et al., 2006, p. 7).
Experiential avoidance, as the opposing position, occurs when an individual is unwilling or unable
to remain connected to certain (often unpleasant) private events, such as feelings, physiological
sensations, thoughts, memories, and so on, and instead makes attempts to alter the form of
frequency of such events and/or the contexts in which they occur. Often, this avoidance will result
in a behavioural or affective cost, if not in the short term, then in the form of longer-term
psychological harm. For example, an individual who becomes anxious in social situations might
find themselves start to experience bodily signs of anxiety when approaching a social event.
Unpleasant, anxious thoughts and memories related to their social performance in the present or
past may also be activated. A person who has a greater tendency towards experiential avoidance
may block or avoid contact with these unpleasant experiences in a number of ways, for example,
by deciding very early on that they will not consider attending, or perhaps by using substances to
limit the experience of anxiety. This alleviates the immediate threat of experiencing anxious
thoughts and feelings, but may have a number of unintended consequences. By attempting to keep
thoughts and feelings at a controlled distance it increases the tendency to predict one’s feelings
prior to actual experience, and potentially make judgements about one’s (in)ability to cope and
subsequent behavioural response or strategy based on inaccurate predictions (Gonzalez-Fernandez
etal., 2017). In a review of the evidence, Chawla and Ostafin concluded that experiential
avoidance has been shown to play a significant role in the development and maintenance of various
forms of poorer psychological functioning; including substance misuse relapse, severity of
symptoms in specific difficulties such as phobias, and mediating the relationship between trauma

and psychological distress (2007).
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Table 1: A taxonomy of the six sub-processes of psychological flexibility.

Acceptance Being open to allow experiences (pleasant and unpleasant) to come and go.

Making room for thoughts and feelings rather than resisting or avoiding.
Cognitive Taking a position of stepping back and recognising that thoughts are
defusion separate from the events that they describe.

Contact with
the present

Being present in the current moment; fully conscious of the here and now,
e.g. mindfulness.

moment

Self-as- Taking the position of the ‘observing’ self, in order to notice what is being

context experienced in one’s inner and outer world; ‘meta-awareness’, or ‘pure
awareness’.

Values Central to ACT is identifying meaningful values for living; our own
judgement of what comprises our ‘chosen life direction’.

Committed This involves “doing what it takes” to live congruently with our identified

action values.

Acceptance, which etymologically comes from the verb, to take, is an alternative to this
pattern of experiential avoidance (Blackledge & Hayes, 2006). It actively allows space for feelings
and other private events to be received or taken, and be felt exactly as they are until they pass. This
requires a kind of curiosity, to tune in to the body and mind and notice what is being felt, whilst
recognising the context in order to make sense of the experience. This is a central process of ACT,
where the therapy goal is often shifted from feeling better to feeling better; that is, increasing one’s
capacity to make full contact with what is being felt, rather than to try and resist or transform those
feelings. Again, within the concept of acceptance as an important process in psychological
flexibility, importance is placed upon one’s ability to connect with and accurately notice one’s

interoceptive experiences, which has not yet been objectively measured.

According to Relational Frame Theory (RFT) which underpins ACT, language plays a
significant role in the ways in which individuals come to understand, contextualise and relate to
their private experiences (Hayes et al., 2006). One element of psychological inflexibility emerges
from a rigidity and literality of the application of language and cognition to direct contingencies,
resulting in an impaired ability to adapt or persevere with behaviours in a way consistent with

valued ends. In other words, the language attributed to cognitive events is interpreted literally and
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factually without question, and therefore maybe permitted to guide behaviour in an inflexible and
potentially unhelpful manner, irrespective of the environmental context. This concept is coined
cognitive fusion, referring to the fixed way in which one might be inexorably attached, or fused, to
the unquestioned ‘truth’ of their thoughts. Cognitive fusion sustains experiential avoidance,
keeping one seemingly ‘safe’ from unpleasant private events. Returning to the previous example,
the social avoider might think to themselves “I am rubbish in social situations; I can’t help but
embarrass myself”. Being fused to this statement, believing unquestionably in its reality,
understandably leads one to physically or experientially avoid the situation, seeking strategies to

reduce contact with unpleasant feelings.

However, cognitive defusion, as developed in ACT, allows one to create space and more
objective questioning of thoughts and predictions such as these. Taking a position of recognising
that a thought is merely a thought, and may or may not be true enables the individual to be more
critical of the content, and also to acknowledge the feelings associated with having that thought. “I
am having a thought that I am rubbish and that I won’t be able to help but embarrass myself” infers
more distance between oneself and one’s thoughts, and gives space to recognise the feeling — fear
and anxiety — that is embedded within the thought. It is no longer certain and fixed truth, but an
unresolved feeling, which requires validation, care and regulation. One can take a step away from
the preoccupation or ‘stuckness’ with one’s thoughts, and pay attention to other influences and
sources of information, such as the bodily experience of emotion. There is a move away from
‘overthinking’ and relying on language-based conceptualisations of self, past and future, which are
often negative and cautionary, leading individuals to disconnect from what it is they want and

value in life, beyond respite from psychological suffering (Hayes et al., 2006).

Contact with the present moment is self-explanatory and as referred to previously, represents
the importance of flexibly connecting to the current time, the here-and-now, rather than allowing
one’s focus to drift disproportionately to ruminating on the past or worrying about one’s future
(Hayes et al., 2006). It is similar to the moment-by-moment non-judgemental awareness of
mindfulness meditation, interacting with the other processes of psychological flexibility to allow
open and conscious engagement with psychological events as they occur (Hayes et al., 2006).
Significance is placed on noticing what is actually there, without prediction or judgement, which

again emphasises the need for interoceptive processes to be available and relatively accurate.

Self-as-context, or self-as-observer, embodies a perspective in which one is able to notice

private events such as feelings and thoughts without being either defined by or directly harmed by
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being in contact with them (McCracken & Morley, 2014). This position effectively requires

flexible present focus and fosters both acceptance and defusion (Hayes et al., 2006).

The two final processes core to ACT and psychological flexibility are connected to one’s
ability to identify their own individual life direction or values, and the ways in which they can
commit to action, which will propel them towards valued ends (Harris, 2009). The former
psychological flexibility sub-processes described are not intrinsic end goals; acceptance, defusion,
present moment focus and self-as-observer are processes which serve to equip one to move
effectively towards identifying personal values and ultimately to act in a way which is consistent
with them living a meaningful, values-congruent life (Hayes et al., 2006). VValues may consist of
life directions such as friendship, family, work — or anything considered of importance to the
individual — whereas committed action refers to smaller or larger steps or goals to action which
support values-based living. The approach differs to more problem-focussed therapies by
developing what is valued by the individual and how they can make this part of life bigger, rather
than trying to reduce the frequency, form or impact of the symptoms or problem directly (Harris,
2009).
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Figure 4: The ACT ‘Hexaflex', from Hayes et al. (2006).

There is a body of evidence for each of the six aspects of psychological flexibility contributing
to overall wellbeing (Levin et al., 2012). These aspects are often presented in the form of a
‘hexaflex’ (Fig. 4), which demonstrates the interlinking connections of the six core processes
(Harris, 2009). As shown in Figure 4, these processes can be grouped into two different clusters;
those concerned with mindfulness and acceptance, and those involved in commitment and
behaviour change (Hayes et al., 2006). The current study is concerned with the first set of
processes; specifically acceptance, defusion, present moment focus and self-as-observer. This is
because these most clearly relate to emotion processing; more specifically, they describe an
individual’s abilities in remaining open to, objectively noticing and accepting their thoughts and
feelings in the moment. ‘Thoughts’ in this context refer to all manner of cognitive experiences, and

‘feelings’ encompasses all aspects of the experience of emotion including physiological sensations
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(interoception). Given that psychological flexibility involves first noticing and detecting emotional
states, detection of bodily state is considered a fundamental component of psychological flexibility
(McCracken & Morley, 2014). The current research aims to investigate this assertion by using an

objective measure of interoception.

2.3.2 Acceptance and Commitment Therapy (ACT)

ACT is a psychotherapy based on the psychological flexibility model, aiming to improve an
individual’s psychological flexibility. ACT is focussed on encouraging the development of the six
core sub-processes (Table 1) described in detail above, which enable the individual to accept and
cope with the pain of life and instead redirect energy into ‘values-congruent living’, (i.e., living in
line with one’s values; Harris, 2008; Hayes et al., 2006). ACT is often termed a ‘third wave’
therapy, which refers to its position within the wider context of the historical development of

cognitive and behavioural therapies.

The first generation or ‘first wave’ of behaviour therapy focussed on changing behaviour via
simple reinforcement and conditioning. The development of Cognitive Behaviour Therapy (CBT)
shifted attention onto changing thoughts and cognition (Hayes, Luoma, Bond, Masuda, & Lillis,
2006). However, despite the popularity of ‘second wave’ CBT, it has been postulated that effective
treatment may not need to focus primarily on actively challenging or changing cognition and that
some problems are less suited to this approach (Longmore & Worrell, 2007; Worrell & Longmore,
2008). Arguably, CBT focuses on helping an individual to challenge and change the content of
their thoughts rather than the relationship they have with these thoughts, concentrating on what
rather than how a person is thinking and approaching thoughts (Ciarrochi & Bailey, 2008;
Gaudiano, 2008). The development of ‘third wave’ therapies saw a return to more radical
behaviourist approaches, in the form of functional behavioural analysis with a contextual basis
(Hayes et al., 2006), but this time applied to thoughts and thinking, rather than just overt
behaviours. ACT is a well-researched and utilised example of such third wave therapies, and
evidence for efficacy of ACT is promising in treating many psychological and mental health
difficulties (Hayes et al., 2006; Levin, Hildebrandt, Lillis & Hayes, 2012).

ACT is based on the premise that the experience of emotion — both pleasant and distressing —
is a normal and expected part of human life, but that this experience can be distorted and enhanced
by normal cognitive processes. This may ultimately lead individuals to engage in problematic
behaviours in the pursuit of avoiding or attenuating those unpleasant emotions (Blackledge &

Hayes, 2001; Harris, 2006). In contrast to the more traditional medical model that mental ‘illness’
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is caused by psychopathology that must be cured, the philosophy in ACT is that individuals are all
subject to context. As such, when faced with the inevitable trials and tribulations of human life, the
way in which one responds can either enable them to manage psychological pain, or cause more
pain and suffering (McCracken & Morley, 2014). ACT asserts that whilst pain is an inevitable and
functional part of human existence, it is the struggle to resist, diminish and rid oneself of this pain
that brings about lasting suffering (Blackledge & Hayes, 2001; Harris, 2009). ACT is a
transdiagnostic approach. Thus, the underlying theory is designed to be applicable across all
individuals by aiming to explain the processes underlying psychological wellbeing as well as
distress (Hayes et al., 2006).

When examining the efficacy of a particular psychotherapeutic approach, it is important to
consider the cogency of its underlying theoretical model (Levin et al., 2012). In ACT, this has been
frequently embarked upon via laboratory-based investigations of components of the psychological
flexibility model. Extending treatment outcome research, these studies allow further examination
of the process of change, exploring “whether changes in outcome are functionally related to
changes in theoretical processes” (p.742, Levin et al., 2012). In a meta-analysis of 66 such studies,
Levin et al. (2012) reported significant positive effect sizes for acceptance, present moment focus,
values, and mindfulness conditions over inactive conditions. This offers support for the utility and
theoretical coherence for treatment components proposed by the psychological flexibility model.
The authors also observed significantly larger effect sizes when treatment conditions incorporated
experiential methods, for example, exercises or metaphors, than in those conditions employing a
more didactic approach. This empirical support for the principles underlying ACT is significant;
however, there is a gap in the research of psychological flexibility studies incorporating objective

measures of bodily or emotional awareness such as the heartbeat detection task.

Given their roots in behavioural science, cognitive and behavioural approaches have always
valued clear outcome measures in assessing baseline (or pre-therapy) functioning and post-
intervention changes. In order to measure psychological flexibility, the Acceptance and Action
Questionnaire was developed (Bond et al., 2011). The second version (AAQ-II) has since been
developed to improve upon on its psychometric properties and is predictive of a range of outcomes
including depression, substance misuse, anxiety and stress (Bond et al., 2011). The AAQ-II has
been criticised for neglecting certain aspects of psychological flexibility such as committed action,
instead foregrounding statements focussing on experiential avoidance/acceptance, and fusion
(Francis, Dawson, & Golijani-Moghaddam, 2016). However, as described previously in this

chapter, the current study is most concerned with acceptance, fusion, present awareness and self-
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as-observer as relating to noticing and appraising bodily emotion, of which the AAQ-I11 is an
appropriate measure. Additionally, the AAQ-II is the most frequently used measure of
psychological flexibility clinically and in research, allowing greater opportunity for comparison
with other findings.

2.3.3 The Role of Emotional Processing and Interoception within Psychological
Flexibility and ACT

ACT is a third wave contextual behavioural therapy, which is growing in popularity and
developing a promising evidence base for a range of psychological and health difficulties (Hayes et
al., 2006; Levin at al., 2012). The goal of therapy is to develop a client’s psychological flexibility.
Reflecting back on the definition of this term as “the capacity to persist or to change behaviour in a
way that includes (a) conscious and open contact with thoughts and feelings, (b) appreciates
what the situation affords, and (c) serves one’s goals and values” (McCracken & Morley, 2014, p.
225), the key premise under investigation in this study is the clause (a) highlighted in bold. So a
central assumption in the psychological flexibility model and thus, ACT, is that greater
psychological flexibility requires the ability to notice and use feelings for information (Hayes et al.,
2006). Emotional events are respected as being a natural and inevitable part of human experience,
to be noticed and accepted in the context in which they arise, without judgement or avoidance.
Within ACT, one’s ability to notice emotional events as they occur without defence plays a key
role in being able to make thoughtful decisions on how to act, in a way which appreciates the
contextual limitations and serves one’s values effectively (Blackledge & Hayes, 2001; Harris,
2008). The psychological flexibility model asserts that two distinct set of influences impact on
behavioural responses; direct, ‘bottom-up’ experience through bodily senses and feelings, and “top-
down’ cognitive and linguistics means of appraisal and analysis. The process by which individuals
detect and appraise emotion within the body is known as interoception (Farb et al., 2015). With
direct experience of physiological sensations and bodily emotion at the centre of the way behaviour
is coordinated, conceptually it follows that it would be advantageous, if not crucial, for information
arising from this direct experience to be accessible when needed as well as accurate in the present

moment.

A central tenet of the psychological flexibility model is that the ways in which humans
naturally develop verbal constructions of events can actually keep them separate from the events
themselves. If one is kept insulated or distanced from experiencing events directly, it becomes

impossible to persist or change appropriately to act in a way that is truly responsive to the context
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external to these verbal and mental processes (McCracken & Morley, 2014). The human mind is a
complex and powerful tool, capable of manipulating the experience of emotion, which can serve as
a proxy for emotion itself. If trusted upon too much to analyse all events and experiences through
language, past memories, etc., however, it is unreliable. Therefore, the capacity to connect to and
accurately perceive experiences directly within the body — interoception — is asserted to be an
important and intrinsic part of psychological flexibility. Despite these assertions, and the centrality
of ‘noticing experience’ in psychological flexibility and in ACT, as yet, there has been no objective
assessment of whether there is a relationship between interoception and psychological flexibility.
This relationship has not yet been investigated experimentally, using an objective measure of
interoception such as cardiac perception, currently the most commonly used method (Domschke et
al., 2010).

Garfinkel et al. (2015) found that in a sample of people with autism spectrum conditions, there
was a discrepancy between objective interoceptive accuracy on a heartbeat tracking task (in which
the autism group performed significantly poorer) and subjective interoceptive sensibility as shown
by scores on the awareness section of Porges’ Body Perception questionnaire. In other words, those
with autism demonstrated an over-inflated perception of their own interoceptive ability, in contrast
to the objective accuracy measure. This discrepancy, between poorer interoceptive accuracy and
subjective over-confidence, was associated with deficits in emotion sensitivity and anxiety
symptoms. From an ACT perspective, this impact on psychological wellbeing would be consistent
with what might be expected from an overreliance on predictions or judgements about perceived
bodily emotion over actual and direct experience with sensation. Conceptually, psychological
flexibility might be indicated as playing a role within this relationship; however, this was not

measured within the study.

Mindfulness practice is commonly used within ACT as a technique to acquaint one with the
capacity to slow down, notice and defuse from thoughts and emotions. Relatively short
mindfulness courses have been shown to offer some utility in improving subjective interoceptive
ability (Parkin et al., 2014). Furthermore, evidence suggests that interoceptive awareness and
dispositional mindfulness — a key skill developed within ACT — are strongly correlated and share
considerable variance, and both constructs are associated with increased psychological wellbeing
(Hanley, Mehling & Garland, 2017). These findings were based on self-report measures alone and

therefore warrant further exploration using objective measures of interoceptive accuracy.

Alexithymia, referring to difficulties identifying and describing feelings, has previously been

found to be associated with reduced interoceptive accuracy (Shah et al., 2016; Murphy, Catmur &
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Bird, 2018). However, little is known about the specific role — if any — of psychological flexibility
in interoceptive accuracy and subjective sensibility. The model would suggest that increased
psychological flexibility should be associated with less error between subjective confidence in
interoceptive ability, and actual interoceptive accuracy (i.e., smaller interoceptive state prediction
error (ISPE)). That is, those who are more open to experiencing embodied emotion might be
predicted to have greater insight into their capacity to accurately detect bodily sensation. However,
the relationships between these concepts are as yet unclear, as are the specific roles they may play

in emotional detection and regulation.

The range of often conflicting findings on interoception in psychological wellbeing (and
conversely, distress) described here and earlier in this chapter suggests more complexity than a
simple one-dimensional relationship between the two. This conclusion is worthy of note;
particularly in the context of psychological flexibility given its attempts in providing an
explanation not for distress itself but for how one understands and approaches distress and
wellbeing. That is, an individual can be high in psychological flexibility and still experience
anxiety, distress, low mood, and so on. In fact, the model would assert not that one can, but that
one certainly will experience the full range of emotions, and that this is not intrinsically good or
bad, healthy or pathological (Hayes et al., 2006). However, psychological flexibility involves the
ability to notice embodied processes as they arise, suggesting that good enough interoceptive

accuracy is a prerequisite for developing psychological flexibility.

Findings from Landstra et al. (2013) offer some insight into the relationship between
alexithymia, psychological flexibility and psychological wellbeing. In a large study of men who
were HIV positive and undergoing anal cancer screening, both psychological flexibility (assessed
using the AAQ-II) and difficulty identifying and describing feelings (assessed via those subscales
of TAS-20) were reliable predictors of depression, anxiety, stress and health related quality of life
(Landstra et al., 2013). Psychological flexibility and alexithymia were highly negatively correlated,
suggesting overlap between the two variables (Landstra et al., 2013), and the effect of
psychological flexibility on mental health was fully mediated by alexithymia. This suggests that
identifying and describing feelings from a cognitive, top-down perspective plays an important role
in how psychological flexibility impacts on overall psychological wellbeing. However, there was
no examination within the study of bottom-up emotional processing (interoception) and how this,

alongside alexithymia, may interact with psychological flexibility and mental wellbeing.

A key aspect of emotion processing relates to the choices an individual makes in regulating

their emotions. The importance of successful interoceptive awareness has been implicated in
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selecting successful regulation strategies. Fustds, Gramann, Herbert, and Pollatos (2012) showed
that the better one’s interoceptive accuracy is, the more successful they were at applying an
emotion regulation strategy (i.e., reappraisal) in response to negative emotion. In order for an
individual to make thoughtful choices about how best to regulate their emotion, they must first
have the interoceptive abilities necessary to both receive accurate information about their

embodied feelings, and to make well-balanced evaluations about their emotional state in context.

This is not to say that it is therefore necessary, or even optimal, for an individual to be
focussed on their interoceptive processes at all times. ACT takes a pragmatic approach to
wellbeing (i.e. ‘do what works’), and as such, emphasis is placed on having the capacity to tune
into and receive accurate interoceptive information as and when it is needed. Just as it is not
possible or necessary to maintain constant mindfulness, interoceptive accuracy can be
conceptualised as a useful source of information about one’s emotional state; utilising one’s ability
to notice events. This ‘tuning in’ is utilised by the heartbeat detection task (Schandry, 1980), which
requires participants to selectively attend to interoception for short periods at a time. This
‘noticing’ is an important component of psychological flexibility; using in-the-moment awareness
of feelings, as opposed to a reliance on cognitively predicting or judging what emotion might be
experienced (Hayes et al., 2006). Interoception is proposed as a way of noticing and experiencing
emotion as it occurs in the body, and so it follows that it should be important for this information to
be accurate in order to provide a good basis on which to make responsive decisions on how to act
in line with one’s values. However, there is currently a gap in the research investigating links

between psychological flexibility and the bodily experience of emotion.

3. Aims and Hypotheses

The aim of the current research is to explore the relationship between psychological flexibility
and the detection and regulation of emotion in a non-clinical sample in order to test the theoretical
basis of ACT. A central assumption in the psychological flexibility model and thus, ACT, is that
greater psychological flexibility requires the ability to notice experiences, including one’s feelings
and thoughts (Hayes et al., 2006; McCracken & Morley, 2014). Given that psychological flexibility
includes the ability to notice emotion, we aimed to test this theory using an objective measurement
of interoceptive accuracy. Further aims included understanding the relationships between
interoception and psychological flexibility with other processes involved in emotion and the ability
to identify and describe feelings and strategies in regulating emotion. It would provide further

validation of the ACT model if widely understood emotion regulation strategies (cognitive

30



reappraisal and expressive suppression) correlate with psychological flexibility in theoretically

consistent ways.

3.1 Primary Hypothesis
1. Individuals higher in psychological flexibility (as evidenced by a lower score on the AAQ-
I1) will be more accurate on a heartbeat detection task as shown by a higher interoceptive

accuracy score (Schandry, 1981).

3.2 Secondary Hypotheses
1. Individuals higher in psychological flexibility will show less discrepancy between objective
interoceptive accuracy on a heartbeat detection task and associated confidence ratings, i.e.,

lower Interoceptive State Prediction Error (ISPE).

2. Individuals higher in psychological flexibility will score higher on the Scale of Bodily
Connection on the Body Awareness Scale and lower on the Dissociation Scale, indicating

higher trait interoceptive sensibility.

3. The relationship between interoceptive accuracy and psychological flexibility will be
mediated by scores on the Difficulty Identifying and Describing Feelings (DIDF) subscales
of the 20-item Toronto Alexithymia Scale (TAS-20).

4. Individuals higher in psychological flexibility will score lower on the expressive

suppression subscale of the Emotion Regulation Questionnaire (ERQ).

5. Individuals higher in psychological flexibility will score higher on the cognitive reappraisal
subscale of the ERQ.
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METHOD

1. Design

A within-subjects correlational design was used to examine the relationship between the
detection (interoception) and regulation of emotion, and psychological flexibility in a non-clinical,

adult population.

2. Ethical Clearance

Ethical approval was granted by the School of Psychology Research Ethics Committee
(SoPREC) (see Appendix A).

3. Participants and Recruitment

A power calculation (using G*Power; Faul, Erdfelder, Lang, & Buchner, 2007) was conducted
prior to data collection to establish the necessary sample size required to detect an effect. However,
the current study was novel, as no previous studies have investigated interoception and
psychological flexibility. Therefore, power was calculated using a previous study which shared the
most similar methodology available and also investigated interoception and alexithymia (Shah et
al. (2016). The authors reported a medium effect size (r=0.36) between interoception and
alexithymia. For an alpha level of 0.05 and power of 0.80 it was estimated that 46 participants

would be required to detect an effect of this size in the current study.

Non-clinical (‘healthy’) adults (N =60) were recruited from the University of Leeds. They
were recruited using the School of Psychology participant pool, the Leeds psychology voluntary
participation email list (PSYCLEEDS-VOL list) (see Appendix B), and via posters on campus (see
Appendix C). The participant pool included undergraduate and postgraduate students, university
staff, researchers and alumni, from various departments and schools. The participants self-selected
from a list of inclusion and exclusion criteria (below) and contacted the researcher to sign up for
the study. Participants all received either 4 participant pool credits or a £5 Love2Shop voucher as

recompense for their time.
Inclusion criteria

Aged between 18-70 years old.
Exclusion criteria

Those with any of the following:
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1. A diagnosis of a neurological condition, which may affect emotional processing, interoception

or understanding (e.g., epilepsy, a dementia) or functional neurological condition such as NES.

2. Diagnosis of an illness that may cause peripheral neuropathy (e.g., multiple sclerosis, diabetes).
3. A diagnosis of learning disability.

4. Unable to speak and understand English language.

5. Presence of skin allergies likely to be irritated by the electrodes (e.g., contact dermatitis,

eczema). This is to avoid the risk of any harm to participants caused by the electrodes.

Criteria one to three were set as a result of the initial research question, to select a healthy
control group in contrast to the NES group and to exclude any condition/medical diagnoses that
could affect their performance in the study. Criterion four was included as there are not well-

validated translated versions of the psychometric questionnaires.
4. Measures

A psychophysiological heartbeat detection task was carried out as an objective measure of
interoceptive accuracy. Participants also rated their confidence in accurately detecting their
heartbeats on each trial, in order to indicate error between perceived (subjective) and actual
(objective) interoceptive ability. Paper questionnaire measures were used to explore participants’
mood, psychological flexibility, emotional identification and regulation. All measures are

described in more detail below.

4.1 Initial demographic data gathering
1. Age (date of birth subtracted from date of testing).
2. Gender.

3. Body Mass Index (BMI) — calculated from weight and height measurement (BMI = kg/m?).

4.2 Psychophysiological tasks
4.2.1 Heartbeat detection task (HBDT) (Schandry, 1981)

The heartbeat detection task (Garfinkel et al., 2015; Schandry, 1981) is frequently used to
investigate interoceptive accuracy and awareness (Farb et al., 2015). Here, participants are asked to
focus on the experience of their heart beating within their bodies. Just before starting the test,
participants are asked to sit quietly, close their eyes and focus internally to detect their heart

beating. Electrodes are attached to the right wrist and both ankles to record the number of
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heartbeats using electrocardiography (ECG; BIOPAC Systems, Inc). Participants are given the
following instructions, “without manually checking, please silently count the heart beats you feel
in your body from the time that / say ‘start’ until I say ‘stop’”. Participants complete a time
interval of 25, 35, and 45 seconds twice in a random order, completing 6 intervals overall. The
participant reports the number of counted heartbeats at the end of each trial, which is recorded by
the researcher onto an Excel data spreadsheet on the University desktop computer in the lab, as
well as the number of actual heartbeats in the given timeframe recorded by the BIOPAC system,
which was not shared with the participant, in order to prevent them from correcting performance or

guessing on the basis of feedback.

Analysis: Interoceptive accuracy is calculated for each participant as the mean score across the

six HBDT trials using the formula:

[recordedbeats— countedb eats]j

1
Accuracy=— 1-
y 62( recordedbeats

This provides a heartbeat detection score from 0 to 1, with high scores indicating small
amounts of error. Mean scores for non-clinical groups have been reported as between 0.6-0.7
(Garfinkel et al., 2015), 0.73 (SD 0.13) (Pratt, 2011), and 0.69 (SD 19.78) (Shah et al., 2016).

4.2.2 Interoceptive State Prediction Error (ISPE)

The ISPE was defined operationally as the difference between objective interoceptive
accuracy on the HBDT, and subjective interoceptive awareness in the form of confidence ratings
given during the task. At the end of each interval, participants were asked to mark a cross on a
paper version of a visual analogue scale of 10cm to indicate their confidence in accurately
detecting their heartbeat (see Appendix F). The scale ranged from ‘total guess’ (Ocm), indicating
no heartbeat awareness, and ‘complete confidence’ (10cm), indicating full perception of heart beat
(Garfinkel et al., 2015). Scores were averaged over six trials for each participant to give an overall

mean confidence rating. These scores were converted into z-scores using the formula:

Z X— i Interoceptive error scores were calculated for each participant as the average
o  difference between total counted and recorded scores across all six intervals on the
heartbeat detection task. The same formula was used to standardise interoceptive error z-scores
(described above). In order to enable direct comparison to the confidence z-scores, the error scores
were defined operationally as accuracy scores, i.e. the lower the error, the higher the accuracy.

Therefore, these were inverted to calculate accuracy.
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The z-scores of interoceptive accuracy were subtracted from the standardised confidence
scores, resulting in ISPE scores, demonstrating the discrepancy between subjective belief about
accuracy (confidence), and actual accuracy scores. A negative number indicates under confidence
compared to actual accuracy performance, whereas a positive score shows overconfidence
compared to actual performance, as in Garfinkel et al. (2015). Scores closest to zero indicate least
error between assumed and actual accuracy performance. Additionally, a further calculation made
all ISPE scores positive, so that general error could be investigated without accounting for valence
of under- or overconfidence. All scores therefore were above zero, with lower scores indicating

less error.

4.3 Questionnaire measures
4.3.1 Scale of Bodily Connection (SBC) (Price & Thompson, 2007)

The SBC (see Appendix G) is a 20-item questionnaire, which measures trait interoceptive
sensibility (Farb et al., 2015). It consists of two sub-scales, assessing body awareness (BA) and
body dissociation (BD). For example, “If there is tension in my body, I am aware of the tension”
looking at body awareness, and “My body feels frozen, as though numb, during uncomfortable
situations” indicating body dissociation. Items are scored on a 5-point scale, ranging from 0, “not
at all”, to 4, “all of the time.” The two subscales are uncorrelated, and outcomes are calculated by
averaging the scores on each to give a score of 0-4, with higher BA scores indicating higher bodily
awareness, and higher BD scores indicating high bodily dissociation. Mean scores in a non-clinical
population have been reported as 3.36 (SD 0.66) for BA and 2.07 (SD 0.63) for BD (Price &
Thompson, 2007). Internal consistency of the items in the current sample was calculated for BA
(0=.82) and BD (a=.52). This questionnaire was administered immediately following the initial
demographic data measurements and prior to the HBDT, to prevent any influence of the task. All
subsequent questionnaires were administered following the HBDT. In selecting this measure for
the current study, various subscales of the Porges’ Body Perception questionnaire (Porges, 1993)
were also considered, but the SBC was favoured for a number of reasons. The Porges’
questionnaire was considered to have less face validity in representing interoception, given that the
many items refer to exteroceptive experiences rather than interoceptive, such as noticing watering
eyes and hearing digestive noises. The SBC was considered to be more relevant to interoception in
more general emotional experiences rather than being limited to stress (anxiety) only and is shorter,

therefore bearing less participant load.
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4.3.2 Generalized Anxiety Disorder-7 item scale (GAD-7) (Spitzer, Kroenke, Williams, &
Lowe, 2006).

The GAD-7 is a 7-item questionnaire, which measures current anxiety symptoms (see
Appendix K). Participants rate the extent to which they have been “bothered by” 7 common
anxiety symptoms over the preceding 2 weeks, for example, “feeling nervous, anxious or on edge”,
or “becoming easily annoyed or irritable”. Answers range on a 4-point frequency scale, from 0 (not
at all) to 3 (nearly every day), and total scores range from 0 to 21. Severity of anxiety is indicated
by 0-5 (minimal/non-clinical), 6-10 (mild), 11-15 (moderate) and 16-21 (severe) (Kroenke et al.,
2010). The GAD-7 is a well-validated and efficient tool for assessing generalized anxiety (Kroenke
et al., 2010; Spitzer et al., 2006), and has been adopted by the Improving Access to Psychological
Therapies (IAPT) initiative in services nationwide. Internal consistency of the items in the current
sample was calculated (a=.83). It was important to capture participants’ anxiety levels to enable

categorisation of the sample (e.g., as being “non-clinical”).

4.3.3 Patient Health Questionnaire-9 item scale (PHQ-9) (Kroenke, Spitzer, & Williams,
2001)

The PHQ-9 is a 9-item questionnaire measuring current symptoms of low mood and
depression (see Appendix K). Participants rate the extent to which they are bothered by 9 common
depressive symptoms over the preceding 2 weeks, including “little interest or pleasure in doing
things” and “feeling down, depressed or hopeless”. Answers range on a 4-point scale indicating
frequency, from 0 (not at all) to 3 (nearly every day), and total scores ranging from 0 to 27.
Severity of depressive symptoms is indicated by 0-5 (minimal/non-clinical), 6-10 (mild), 11-15
(moderate) and 16-27 (severe) (Kroenke et al., 2010). The PHQ-9 is a well-validated and efficient
tool for assessing depression (Kroenke et al., 2010), and has also been adopted by the Improving
Access to Psychological Therapies (IAPT) initiative in services nationwide alongside the GAD-7
for anxiety. Internal consistency of the items in the current sample was calculated (0=.74). As with
the GAD-7 above, it was essential to capture participants’ depression levels to accurately enable

categorisation of the sample’s psychological wellbeing generally.
4.3.4 Acceptance and Action Questionnaire — Il (AAQ-I1) (Bond et al., 2011)

The AAQ-II is a 7-item questionnaire which measures psychological flexibility inclusive of
experiential avoidance (see Appendix H) with good reliability and validity: the mean Cronbach’s o
coefficient is .84 (.78-.88), and 3- and 12-month test—retest reliability is 0.81 and 0.79, respectively

(Bond et al., 2011). Participants are asked to rate how true each of 7 statements are for them on a 7-
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point scale from 1 (never true) to 7 (always true), for example, “my painful experiences and
memories make it difficult for me to live a life that | would value” and “I’m afraid of my feelings”.
Higher scores indicate lower levels of psychological flexibility, and previous research has indicated
a significant correlation between higher scores on the AAQ-I1 and psychological distress, thought
suppression and work absences. Mean scores in a non-clinical population have been reported as
18.51 (SD 7.05), and 28.3 (SD) in a clinical population of substance misusers, whilst scores of >
24-28 suggest a current clinical level of distress (Bond et al., 2011). Internal consistency of the
items in the current sample was calculated (a=.88). Several widely-used ACT-focussed measures
are specific to treatment of a particular clinical presentation (e.g. chronic pain), and thus not
appropriate for the current sample. The Comprehensive assessment of ACT processes (CompACT,;
Francis, Dawson, & Golijani-Moghaddam, 2016) was considered as an alternative to the AAQ-I1.
Whilst this would be a useful alternative measure and certainly an option for replication of the
current study, the AAQ-I1 remains the most widely used, gold standard of psychological flexibility
assessment at the current time. This allows greater opportunity for comparison with existing

research.

4.3.5 Toronto Alexithymia Scale-20 (TAS-20) (Difficulty Identifying Feelings and
Difficulty Describing Emotions subscales) (Taylor, Bagby, & Luminet, 2000)

The TAS-20 measures three aspects of emotion recognition: Difficulty Identifying Feelings
(DIF), Difficulty Describing Feelings (DDF), and Externally Oriented Thinking (EOT). The DIF
and DDF sub-scales (see Appendix I) were administered but the EOT was excluded because it has
shown poor psychometric properties in previous studies (Brown et al., 2013; Haviland, 1996). This
also reduced the participant burden, as the questionnaire involved just 12 items. Participants are
asked to indicate the extent to which they agree with a statement on a 5-point scale from 1
(strongly disagree) to 5 (strongly agree), for example, “I am often confused about what emotion |

b

am feeling”, “I have feelings that I can’t quite identify” (DIF), and “it is difficult for me to find the
right words for my feelings”, “people tell me to describe my feelings more” (DDF). One item is
reverse scored, and summing scores results in a score from 5 to 35 for DIF and 5 to 25 for DDF,
where higher scores indicate higher difficulty. Mean scores in a non-clinical population have been
reported as 14.38 (SD 5.21) for DIF and 12.50 (SD 4.20) for DDF (Parker, Taylor & Bagby, 2003).
In order to form one score for DIDF, the scores were then combined as in Landstra et al. (2013),
where Cronbach’s alpha for the 12-item DIDF scale was reported a = 0.88. Internal consistency of

DIDF scales in the current sample was calculated (0=.68).
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4.3.6 Emotion Regulation Questionnaire (ERQ) (Gross & John, 2003)

The ERQ is a 10-item questionnaire, which records the extent to which people use two types
of strategies to regulate their emotions: Cognitive Reappraisal and Expressive Suppression (see
Appendix J). Participants are asked to indicate the extent to which they engage with each of the
regulation strategies by responding to 10 statements on a 7-point scale from 1 (strongly disagree) to
5 (strongly agree), for example, “When I want to feel less negative emotion (such as sadness or
anger), | change what I’'m thinking about” (reappraisal), and “I control my emotions by not
expressing them” (suppression). Calculating mean item scores for each subscale results in overall
scores for reappraisal and suppression, with higher scores indicating greater use of the strategy.
Males are likely to engage in suppression more than females: mean cognitive suppression scores in
a non-clinical population were 3.64 (SD 1.11) for men and 3.14 (SD 1.18) for women. Males and
females score similarly for reappraisal, with a mean of 4.60 (SD 0.94) for men and 4.61 (SD 1.02)
for women (Gross & John, 2003). Internal consistency of the items in the current sample was

calculated for reappraisal (a=.80) and suppression (a=.74).

5. Procedure

Participants were allocated a one-hour testing slot in the Senses Laboratory within the School
of Psychology, UoL. The lab is a small, quiet ground floor room, to allow participants to focus on
the task. They were then asked to read the information sheet (see Appendix E) and consent form
(see Appendix D), and had an opportunity to ask the researcher any questions before committing to
participate. After signing the consent form, participants’ height and weight was measured, and their
gender and date of birth recorded by the researcher. They were then asked to complete the
interoceptive sensibility questionnaire (SBC). They then completed the heartbeat detection task
(described above), with output from the ECG recorded via the BIOPAC program onto the lab
desktop computer with the monitor facing away from participants. Participants rated their
confidence at the end of each trial on a 10cm visual analogue scale. They then completed paper
questionnaires related to mood (GAD-7, PHQ-9), labelling and regulation of emotion (TAS-20,
ERQ), and an assessment of their psychological flexibility (AAQ-II). Individual responses were
recorded onto the Excel data spreadsheet on the lab computer by the researcher. Finally,
participants were debriefed on the purpose of the study, and thanked for their participation.

6. Data Analysis

Data is presented quantitatively in format, and after anonymisation, analysed using Statistical
Package for Social Sciences (SPSS) version 21 on a university desktop. It was tested for
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assumptions of normality using Kolmogorov-Smirnov tests to determine whether parametric or
non-parametric tests are most appropriate. Zero-order correlation-coefficients were calculated and

reported in order to present overall observed relationships between focal variables.

One-tailed correlational analysis was carried out between interoceptive accuracy and scores on
the AAQ-II, in order to test for a significant positive relationship between interoception and
psychological flexibility as predicted by the primary hypothesis. Given the unknown relationships
between these variables, two-tailed analysis was considered, but one-tailed was ultimately selected
due to the aims in testing the relationships predicted by the psychological flexibility model.
Moving onto the secondary hypotheses, further one-tailed correlational analyses were conducted to
test for the predicted relationships between psychological flexibility (AAQ-11 scores) and ISPE
(calculated as described in section 4.2.2), interoceptive sensibility (scores on body awareness and
body dissociation scales of the SBC), alexithymia (TAS-20 scores), and both strategies of emotion
regulation (ERQ). If significant relationships are shown between all three variables of
psychological flexibility, alexithymia and interoception, a mediation analysis will be conducted to
investigate whether the relationship between psychological flexibility and interoception is

mediated by alexithymia, as predicated by the fourth secondary hypothesis.
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RESULTS

1.Descriptive Statistics and Tests of Normality
Prior to analysis, one participant was removed due to having an improbable interoceptive
accuracy score, likely due to administration or measurement error. Table 2 shows the whole sample

descriptive statistics.

The sample (N =59) was checked for parametric assumptions, which indicated non-normal
distributions for the following tests: GAD-7, PHQ-9, AAQ-II, TAS-20 DIDF subscales and body
dissociation subscale of the SBC, which all yielded significant values on Kolmogorov-Smirnov
tests (p<0.05). For this non-clinical sample, a negatively skewed distribution was seen due to their
function in assessing a large range of subclinical to severe clinical presentation of which our
population were at the predominantly subclinical end. Therefore, non-parametric tests were

considered most appropriate for analysis.
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Table 2: Descriptive statistics for the whole sample on all measures and comparison norms from a different non-clinical population.

Sample Mean (SD) (N=59)

Sample Range

Population Norm Mean* (SD)

Age

BMI (kg/m?)
Accuracy Score
Mean Confidence Rating
GAD-7

PHQ-9

AAQ-II

ERQ Reappraisal
ERQ Suppression
TAS DIF

TAS DDF

SBC Body awareness

SBC Body dissociation

30.6 (12.8)
22.8 (4.5)
0.65 (0.17)
4.1 (2.5)
5.9 (4.0)
4.6 (3.3)
17.2 (7.0)
5.1(0.9)
3.1(1.2)
13.2 (3.9)
10.8 (6.1)
2.5 (0.6)
0.9 (0.5)

18.6-69.5

16.3-43.1

0.37-1.0

0.0-8.4

0-18

0-15

7-40

2.7-7.0

1.0-5.8

7-24

5-47

0.9-3.6

0.1-3.6

0.73 (0.13)

0-5 Non-clinical, 6-10 Mild
0-5 Non-clinical
18.51 (7.05)

Male =4.60 (0.94) Female =4.61 (1.02)
Male =3.64 (1.11) Female =3.14 (1.18)
14.38 (5.21)

12.5 (4.20)

3.36 (0.66)

2.07 (0.63)

* NB ‘Population Norms’ shown in final column have been taken from other papers as detailed under measures used, in the section 4 of the methods chapter.
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Table 3: Spearman’s Rho correlation-coefficient matrix for all focal variables.

ACCUIECY  GAD.7  PHQ9  AAQ-I ERQ ERQ taspipr SBCBody - SBCBody
Score Reappraisal ~ Suppression awareness  dissociation
Agcclgraecy ] 0.119 0.106 -0.178 0.167 0.096 -.001 0.054 0.117
GAD-7 0.119 ; 0.558%* 0.511%* -0.059 0.186 0.514%* 0.076 0.337%*
PHQ-9 0.106 0.558%* ; 0.477%* -0.089 0.339%* 0.364%* 0.055 0.369%*
AAQ-II -0.178 0.511%* 0.477%* ; -0.309%* 0.238* 0.434%* -0.022 0.305%*
ERQ
. 0.167 -0.059 -0.089 -0.309%* ; 0.134 -0.005 0.323** 0.157
Reappraisal
ERQ
. 0.096 0.186 0.339%* 0.238* 0.134 ; 0.372%* 0.006 0.255*
Suppression
TAS DIDF -.001 0.514%* 0.364** 0.434%* -0.005 0.372%* ; -0.061 0.381%*
SBC Body 0.054 0.076 0.055 -0.022 0.323** 0.006 -0.061 ; 0.271*
awareness
dS.BC Body 0.117 0.337** 0.369%* 0.305%* 0.157 0.255* 0.381%* 0.271* ;
Issoclation

*Denotes correlation is significant at the p < 0.05 level, **denotes correlation is significant at the p < 0.01 level.
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2.Primary Hypothesis: Interoceptive Accuracy
Spearman’s Rho correlation analysis revealed no significant relationship between
interoceptive accuracy and AAQ-II scores (rho =-0.178, p=0.089). There was a weak
negative correlation between the two variables. As lower AAQ-I1 scores represent higher
psychological flexibility, this indicated that as psychological flexibility increased,
interoceptive accuracy became better, but this was not a significant effect. Therefore, the

primary hypothesis was rejected.
3.Secondary Hypotheses

3.1 Interoceptive State Prediction Error (adapted from Garfinkel et al., 2015).

Interoceptive state prediction error (ISPE) was calculated as defined in section 4.2.2 of
the methods chapter. A similar metric was used as that of Garfinkel et al.’s (2015) calculation
of Interoceptive Trait Prediction Error (ITPE). ISPE ranged from negative scores, indicating
under-confidence in beliefs about performance during the heartbeat detection task compared
to actual accuracy scores, and positive, representing over confidence compared to actual
accuracy. The secondary hypothesis stated that individuals higher in psychological flexibility
would show lower ISPE. Spearman’s rho was used to analyse the relationship between ISPE
and psychological flexibility (AAQ-I11), which revealed no significant correlation (rho =
0.145, p=0.137).

Secondly, the ISPE scores were made positive, in order to represent overall error from
zero upwards, i.e., the total error whether over or under-confident. There was no correlation
between ISPE and psychological flexibility (AAQ-11) (rho = -0.068, p=0.306). Therefore, the
secondary hypothesis was rejected: no relationship was found between interoceptive state
prediction error and psychological flexibility.

3.2 Interoceptive Sensibility

There was no significant relationship between Body Awareness (BA) and psychological
flexibility (rho = -0.022, p=0.435). However, the Body Dissociation (BD) score was
significantly positively correlated with scores on the AAQ-I1 (rho = 0.305, p=0.009),
indicating that body dissociation increases as psychological flexibility decreases. Therefore,
the third hypothesis that individuals lower in psychological flexibility would score lower on

BA and higher on BD subscales was partially supported.
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3.3 Alexithymia

In order to test the hypothesis that the relationship between psychological flexibility and
interoception was mediated by alexithymia, a correlation analysis was first carried out to
explore the relationship between psychological flexibility, interoceptive accuracy and
alexithymia (DIDF). A significant positive relationship was found between alexithymia and
AAQ-II scores (rho = 0.434, p<0.001). This indicated that as psychological flexibility
increased, difficulties in identifying and describing feelings reduced.

However, there was no significant relationship between alexithymia and interoceptive
accuracy (rho =-0.001, p=0.498) in addition to the non-significant correlation between
psychological flexibility and interoceptive accuracy, as stated above. Therefore, alexithymia
did not mediate the relationship between psychological flexibility and interoceptive accuracy,

and the fourth hypothesis was rejected.

3.4 Emotion Regulation: Expressive Suppression

There was a significant positive relationship revealed between the suppression subscale
of the ERQ and scores on the AAQ-I1 (rho = 0.238, p=0.035). This indicated that those
higher in psychological flexibility scored lower in expressive suppression, supporting the
fifth hypothesis.

3.5 Emotion Regulation: Cognitive Reappraisal

A significant negative relationship was shown between the reappraisal subscale of the
ERQ and AAQ-I1I scores (rho =-0.309, p=0.009). Therefore, individuals higher in
psychological flexibility scored higher in cognitive reappraisal, and the sixth hypothesis was

accepted.
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DISCUSSION

The following chapter summarises the research project, and presents the results in
relation to the hypotheses outlined in the introductory chapter. Strengths, limitations and
possible areas of future replication and research are outlined and findings are discussed in the

context of previous research.

1. Discussion of Main Findings

The aim of the current research was to explore the relationship between psychological
flexibility and the detection and regulation of emotion in a non-clinical sample in order to test
the model underlying ACT. The model suggests that a vital component of psychological
flexibility is the ability to maintain “conscious and open contact with thoughts and feelings”
(McCracken & Morley, 2014, p. 225). Therefore, the current aim was to test this theory using
an objective measurement of interoceptive accuracy. Further aims included understanding
the relationships between interoception and psychological flexibility with other processes

involved in emotion, such as alexithymia, and strategies in regulating emotion.

Correlation analysis revealed no significant relationship between interoceptive accuracy
and scores on the AAQ-I1, and the primary hypothesis was therefore rejected. This finding
does not provide support for the underlying premise of the psychological flexibility model,
which emphasises the importance of the connection to the body in being open and accepting
of experiences including emotions, and mindful of one’s responses including those within the
body (Harris, 2009; Hayes et al., 2006). However, though non-significant, there was a trend
towards a correlation in the direction predicted in that, as psychological flexibility increased,
interoceptive accuracy improved. There are a number of considerations to be made in

interpreting this null finding.

Interoception is difficult to operationalise for the purposes of research. Whilst cardiac
perception has been the most frequently used methodology and is advantageous in lending
itself to objective measurability and subjective perception, it is not without criticism
(Desmedt, Luminet, & Corneille, 2018). Findings on the relationship between heartbeat
detection and psychological wellbeing have been mixed, perhaps suggesting that improved
ability to detect heart rate accurately can relate differentially to emotional experience and is
not intrinsically good or bad. The current study used a well validated method of cardiac
perception (Ainley et al., 2012; Garfinkel et al., 2015). The task procedure dictated that
participants were relaxed and comfortable in order to count heartbeats at their resting rate as
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the method dictates. However, in the context of measuring psychological flexibility and the
workability aspect of this trait, it may have been more relevant to assess interoceptive
accuracy at a point at which it would be functionally useful to notice one’s internal emotional
state, for example, when anxious. It may be that someone high in psychological flexibility
becomes more aware of and connected to internal bodily changes such as heart rate only
when there is a salient emotional event to be noticed, depending on the context they find
themselves in. This explanation could fit with the contradicting evidence presented in the
literature thus far (see section 2.2.2.2 of the introductory chapter), and highlights the unique
ethical and methodological challenges to further research into this aspect of the model.
However, it may offer a possible ACT-consistent explanation for the null finding within the

current design.

Furthermore, a recently published paper investigating the validity of the heartbeat
detection task has invited caution when using the task to draw conclusions about
interoceptive accuracy (Desmedt, Luminet, & Corneille, 2018). The authors found that
accuracy greatly reduced when the task was repeated in an adapted way by asking
participants to only report those heartbeats that they definitely experienced interoceptively,
rather than using non-interoceptive cues, e.g. estimation of resting heart rate. They argued
that even this second method is not reliable in terms of interoceptive accuracy, due to
potentially confounding individual differences in decision thresholds for reporting detected
heartbeats. Therefore, despite the advantages of conducting objective interoceptive accuracy
assessment over questionnaire measures (Ainley et al., 2012; Garfinkel et al., 2015;
Schandry, 1981), the present study used only one method examining interoception - cardiac
detection - that could, like the AAQ-II as a measure of psychological flexibility, be criticised
regarding its validity. Recent developments have been made in assessment of other
interoceptive domains of ability and dimensions of measurement, such as taste sensitivity,
muscular effort and respiratory output (Murphy et al., 2017). This presents exciting
opportunities for further exploration of the relationship between psychological flexibility and

multi-domain interoception.

In addition, there is evidence to suggest that knowledge and beliefs about heart rate can
impact on cardiac interoceptive accuracy (Ring, Brener, Knapp, & Mailloux, 2015). For this
reason, there was no feedback given to participants throughout the study about their actual
heart rate or their accuracy in counting to limit the opportunity for self-correction. There were
six intervals of various time periods presented in a randomised order, and the participants
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were not given any indication of how long each interval lasted to minimise the possibility of
guessing the number of expected heartbeats within the time allotted. However, there was no
way to control for participants’ pre-existing knowledge and beliefs about heart rate, which
may be a potential unmeasured confound. Individuals who track their heart rate, e.g., whilst
exercising, may have performed differently to those who had no prior knowledge. In future
research using the heartbeat detection task it would be recommended for this to be controlled
for. One suggestion to minimise this would be by incorporating an assessment of a different
domain of interoception, such as taste, muscular exertion, or respiratory awareness (Murphy,
Catmur, & Bird, 2018).

Furthermore, the measurement of psychological flexibility presents certain challenges to
research design. Despite the popularity and usability of the AAQ-I1I in a large body of
research as well as in clinical settings, there are obvious limitations to using a self-report
measure, particularly to assess a relatively esoteric and contextual trait as psychological
flexibility. The nature of reporting one’s own flexibility (or lack thereof) in itself requires a
level of self-awareness, and any self-report measure is subject to personal bias. That is, one
must be aware of the relationship they are having with thoughts and feelings, and fully
understand the impact that this is having in their lives, in order accurately to assess that this is
a problem for them. The questionnaire necessitates a level of insight into problems that
someone low in psychological flexibility would be assumed not to have. Issues of construct
validity have also been raised with the AAQ-II in terms of the overlap with the measurement
of psychological wellbeing (Wolgast, 2014), and the authors concluded that a primary
problem of attempting to measure psychological flexibility is in capturing “a dynamic and

shifting psychological process with a static and global self-report measure” (p. 838).

2. Discussion of Secondary Findings

Interoceptive state prediction error was calculated in a way similar to the method
designed by Garfinkel et al. (2015), who developed an interoceptive trait predictive error as a
trait (rather than state) measure of interoceptive sensibility. The authors presented only the
error values ranging from negative values (indicating under-estimation by the participant of
their objective accuracy) to positive values (an over-estimation of accuracy). Although this
was replicated in the current study, using a state measure of confidence relating to the
specific task itself, there was no significant relationship of this measure with psychological
flexibility. Arguably, the more valid operational definition of prediction error was determined
as absolute error, where the negative scores are inverted to give a measure of prediction error
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without the scale of under or over-confidence. Again, there was no significant relationship
between psychological flexibility and absolute interoceptive state prediction error, indicating
that error may not be an important factor in psychological flexibility as measured by the
AAQ-I1I. However, again this may be interpreted with caution due to the limited range of the
non-clinical sample and methodological considerations aforementioned. It may be that for
those with larger prediction error, or across a larger, more diverse sample, an effect might

have emerged.

Trait interoceptive sensibility was assessed using the Scale of Bodily Connection. Whilst
body awareness was not significantly correlated with psychological flexibility, body
dissociation was significantly positively correlated with AAQ-II scores, indicating that as
psychological flexibility improves, body dissociation decreases. The body awareness
subscale was designed to assess sensory awareness, the capacity to identify and experience
bodily states and sensations (Price & Thompson, 2007). Given the overlap between the
concepts of body awareness and psychological flexibility, the null finding is interesting.
Mean scores on both body awareness and body dissociation subscales in this sample were
notably different to those previously reported, even in a non-clinical population (Price &
Thompson, 2007). The sample presents as being lower in body awareness and lower in body
dissociation than comparable populations. Anecdotally, comments and questions from the
participants during the process of completing this questionnaire indicated that there may have
been some confusion about the meaning of the items. Reflecting back on the items of the
body awareness scale, whilst the Cronbach’s alpha coefficient demonstrated good internal
consistency, some of the items may assess constructs slightly adrift of pure internal bodily
awareness. Some items may be seen as referring to more external bodily sensation
(exteroception), for example, “l am aware of internal sensation during sexual activity”, or to
the way in which one responds to or regulates emotion; “I distract myself from feelings of
physical discomfort” rather than one’s subjective beliefs about interoceptive ability
(sensibility). This result is consistent with that found between AAQ-II scores and objective
interoceptive accuracy, and as such the aforementioned difficulties with the AAQ-I1 may
have also contributed to the null finding, in not adequately touching upon those aspects of
psychological flexibility pertaining to bodily awareness (Wolgast, 2014).

The body dissociation subscale is concerned with assessing the process by which internal
bodily experiences are blocked and avoided, as well as the functional separation of mind

from body, particularly with regard to painful or traumatic experiences (Price & Thompson,
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2007). Improved psychological flexibility has previously been shown to reduce expressive
suppression and dissociative symptoms of post-traumatic stress disorder (Dick, Niles, Street,
DiMartino & Mitchell, 2014). Whilst this finding is supportive of previous research, it might
be that this questionnaire focussed more on the overall concept of dissociation than avoidance
within the body specifically, assessing something slightly different from the intended concept
of interoceptive sensibility. As discussed, Wolgast (2014) suggests that the AAQ-I1 largely
measures distress, and it could be argued that the body dissociation scale of the SoBC also
measures a kind of embodied distress. Therefore, the significant correlation may be simply
the result of both tapping into a latent distress process. In addition to this, the Cronbach’s
alpha coefficient for the body dissociation scale indicated that internal consistency of the
items was relatively low, suggesting a lack of correlation between variables and a lack of
clarity around the construct being measured. These findings should therefore be interpreted

with caution.

Landstra et al., (2013) found that both alexithymia and psychological flexibility, which
were significantly negatively correlated, were reliable predictors of depression, anxiety, stress
and health related quality of life. The current study replicated the finding that psychological
flexibility was negatively associated with difficulties identifying and describing feelings. This
finding suggests overlap between these two constructs. For example, both appear to involve
awareness of emotion. However, in contrast to previous studies (Murphy et al., 2017,
Murphy, Catmur & Bird, 2018; Shah et al., 2016), there was no significant relationship
between alexithymia and interoceptive accuracy. There may be several methodological and
theoretical reasons for this finding, part of which has already been touched upon in terms of
the limitations of the heartbeat detection task as a means for assessing interoception. In
addition, the current sample was a non-clinical group, scoring lower on the difficulty
identifying and describing feelings subscales than even the non-clinical population norms
previously presented (Bond et al., 2011). Therefore, it would be reasonable to conclude that
the present sample were relatively low in alexithymia and not representative of a large range
of scores. It might be that this connection to interoceptive accuracy only becomes apparent

for more clinical levels of alexithymia.

In support of hypotheses four and five, both emotion regulation strategies were
significantly correlated with psychological flexibility in the predicted directions. Firstly,
those higher in psychological flexibility scored lower on the expression suppression subscale
of the ERQ, indicating that they tended away from suppressing the expression of their
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emotion. This is supportive of the psychological flexibility model underlying ACT, which
advocates for the open experience of emotion (Harris, 2009). According to the model, it is
important for one to be openly aware and accepting of emotional experiences in order to live
in a values-consistent way, responding flexibly according to context (Hayes et al., 2006). It
therefore follows that in order to do this, it would necessitate a willingness to express rather

than suppress emotions in the way described on the subscale, either privately or otherwise.

Those scoring higher in psychological flexibility on the AAQ-II also scored higher on
the cognitive reappraisal subscale of the ERQ. Reappraisal as a skill draws on some aspects
of psychological flexibility, in that one must first notice thoughts as thoughts before choosing
whether to reframe them, for example, as more positive. Therefore, the model would predict
that higher psychological flexibility would improve one’s ability to step back, notice and
potentially choose to flexibly reappraise a thought or belief. In contrast to more traditional
CBT, where one could argue that the idea of cognitive restructuring often involves re-
evaluating the content of thoughts to better align cognition with an external ‘truth’ or reality,
ACT encourages metacognitive skills such as reappraising the utility of engaging with a
thought; “does engaging with this particular thought move me towards or away from my
values?” The ERQ cognitive reappraisal subscale includes both of these elements in a way
that is difficult to tease out individually, for example in the statements “when I’'m faced with
a stressful situation, 1 make myself think about it in a way that helps me stay calm”, and
“when I want to feel more positive emotion, | change the way I'm thinking about the
situation”. However, the strategy requires cognitive defusion as a starting point, and therefore

the relationship with psychological flexibility was as predicted.

3. Additional Limitations and Recommendations for Future Research

As discussed, there are limitations to the current design and as such caution is advised in
the interpretation of the current findings. A number of the measures in the current study were
trait self-report questionnaires, which as described earlier are limited in capacity to assess
constructs which are experiential and contextual in nature, and reliant upon awareness. There
is scope for further research using alternate and emerging measures of psychological
flexibility and interoception outside of cardiac perception, including a psychological

flexibility measure focussing on awareness.

There are also some limitations to be considered about the sample in this study. Although

the sample included mixed gender, it was predominantly female. This is important because
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gender differences have been acknowledged in some aspects of emotion processing. For
example, in emotion regulation, different norms are presented for males than females for both
clinical and non-clinical samples (Price & Thompson, 2011). There are also observed
neurological sex differences in emotion processing (Hamann & Canli, 2004; McRae,
Ochsner, Mauss, Gabrieli, & Gross, 2008; Wrase et al., 2003). Therefore the current sample
might be considered somewhat heterogenous in an important sense. There may have been
important unmeasured confounding variables in the sample, such as level of education,

socioeconomic background, cultural differences, etc.

The sample was also limited to a non-clinical population. This is a valid choice in terms
of the psychological flexibility model, which considers that psychological processes are
common to all, rather than discrete categories of ‘psychopathological’ or ‘healthy’,
individuals are on a continuum that changes with one’s situation. Nonetheless, it may be that
there was not sufficient variability across the measures such as alexithymia, etc., to show
significant relationships, particularly where effect sizes are small. Therefore, replication on a

broader population and with clinical groups is suggested.

The ACT approach to regulation of emotion is to advocate the flexible use of strategies
which work well for the individual in practice, rather than to be directive on what is
objectively considered ‘bad’ or ‘good’ (Hayes et al., 2006). Therefore, within the model, it is
not so much that reappraisal or suppression as a strategy is inflexible in itself, rather that the
inflexible use of any response would be observed to be unhelpful. For example, if an
individual was suddenly to find herself hit by a wave of emotion, such as grief, in a socially
precarious situation such as in a professional meeting, it might be most helpful for her to
suppress such feelings until such a point that she feels psychologically safe to express and
explore them. However, if she continued to suppress these feelings regardless of the context
and refuse to accept or experience them (i.e., experiential avoidance), it would be expected
that this might start to cause her more distress and difficulty in the long term. Indeed, this
finding perhaps highlights a difficulty in assessing the psychological flexibility model using
observational designs. The inflexible overuse of one particular strategy in all or most
situations, regardless of its workability, goes against the idea of psychological flexibility. A
more psychologically flexible approach would involve thinking about responding to the
context in a way which serves one’s values (Hayes et al., 2006). Therefore, as with

psychological flexibility itself, it is difficult to assess this esoteric concept accurately, as the
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model is more concerned not so much with emotion regulation strategies themselves, but the

flexibility with which they are applied.

ACT emphasises the power of experience and embodiment within the therapy room,
moving away from the intellectualising cognitive approaches of traditional CBT (Hayes et al.,
2006). Whilst the current findings were not significant, the relationship between interoception
and psychological flexibility followed the direction predicted, and there are a number of
possibilities discussed here as to why the current method may not have revealed a significant
correlation supportive of the underlying model. Perhaps the clearest way of improving
interoceptive accuracy may be via mindfulness techniques, although there has previously
been a mixed picture of the efficacy in mindfulness alone for increasing objective
interoceptive accuracy. Parkin et al (2014) showed that an intensive experiential mindfulness
course (either an 8 week Mindfulness Based Cognitive Therapy or Mindfulness Based Stress
Reduction course), whilst not showing an objective improvement, significantly increased
confidence in cardiac perception. Hanley, Mehling and Garland (2017) presented evidence of
the correlation between interoceptive awareness and dispositional mindfulness, although used
only self-report measures. Whilst the evidence shows that a mindfulness intervention alone
might struggle to improve objective interoceptive accuracy, further research is needed to
determine whether a more comprehensive ACT intervention, with its goal in increasing
psychological flexibility, could improve interoceptive ability. In this sense, mindfulness alone
could be considered a relatively narrow approach, but a more multifaceted ACT approach,
inclusive of all aspects of psychological flexibility, may reveal whether there is a relationship
with interoception at all, and if so, whether it is accuracy that is important or some other
component, such as confidence. This would offer a useful test of the hypothesised link

between interoception and psychological flexibility.

4. Non-Epileptic Seizures

In terms of non-epileptic seizures, the current study presents findings that would be
useful to explore within a clinical sample. One study has demonstrated that experiential
avoidance — a key element of psychological flexibility — is correlated with anxiety in NES
(DiMarco et al., 2014). Given the substantial evidence for emotional recognition deficits in
NES, the question of how interoception may feature in this pathway remains pertinent.
Research has shown a high prevalence of alexithymia in NES (Myers et al., 2013) which,

based on the current findings, may also correlate with limited psychological flexibility in this
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group. Further research on this population is needed to develop an understanding of the key

areas of emotion processing difficulties.

5. Conclusion

Although support was shown for the position of the psychological flexibility model
towards emotion regulation, the current study did not find evidence to support the primary
idea under study: that a crucial part of psychological flexibility involves the ability to
accurately notice experiences including in the body (interoception). However, there are clear
limitations in the methodology of this novel study and therefore further operationalisation and
investigation into these concepts is warranted. Future replications should focus on developing
and utilising various means of assessing interoception and psychological flexibility,
increasing sample size, and broadening the sample population to include clinical groups such
as those experiencing non-epileptic seizures.

53



REFERENCES

A-tjak, J. G., Davis, M. L., Morina, N., Powers, M. B., Smits, J. A., & Emmelkamp,
P. M. (2015). A meta-analysis of the efficacy of acceptance and commitment therapy for
clinically relevant mental and physical health problems. Psychotherapy and
Psychosomatics, 84(1), 30-36.

Ainley, V., Tajadura-Jimenez, A., Fotopoulou, K., & Tsakiris, M. (2012). Looking
into myself: Changes in interoceptive sensitivity during mirror self-observation.
Psychophysiology, 49, 1504-1508. doi: 10.1111/j.1469-8986.2012.01468

Berrocal, C., Pennato, T., & Bernini, O. (2009). Relating coping, fear of uncertainty
and alexithymia with psychological distress: The mediating role of experiential avoidance.
Journal of Cognitive and Behavioral Psychotherapies, 9, 149-159.

Bond, F. W., Hayes, S. C., Baer, R. A., Carpenter, K. M., Guenole, N., Orcutt, H. K.,
... & Zettle, R. D. (2011). Preliminary psychometric properties of the Acceptance and Action
Questionnaire—Il: A revised measure of psychological inflexibility and experiential
avoidance. Behavior Therapy, 42(4), 676-688.

Blackledge, J. T., & Hayes, S. C. (2001). Emotion regulation in acceptance and
commitment therapy. Journal of clinical psychology, 57(2), 243-255.

Blakey, S. M., & Abramowitz, J. S. (2016). The effects of safety behaviors during
exposure therapy for anxiety: Critical analysis from an inhibitory learning

perspective. Clinical Psychology Review, 49, 1-15.

Brown, R. J., Bouska, J. F., Frow, A., Kirkby, A., Baker, G. A., Kemp, S., ... &
Reuber, M. (2013). Emotional dysregulation, alexithymia, and attachment in psychogenic

nonepileptic seizures. Epilepsy & Behavior, 29(1), 178-183.

Chawla, N., & Ostafin, B. (2007). Experiential avoidance as a functional dimensional
approach to psychopathology: An empirical review. Journal of Clinical Psychology, 63(9),
871-890.

Ciarrochi, J., & Bailey, A. (2008). A CBT-practitioner's guide to ACT: How to bridge
the gap between cognitive behavioral therapy and acceptance and commitment therapy. New

Harbinger Publications.

54



Craig, A. D. (2004). Human feelings: why are some more aware than others?. Trends

in cognitive sciences, 8(6), 239-241.
Dalgleish, T. (2004). The emotional brain. Nature Reviews Neuroscience, 5(7), 583.

Damasio, A. R. (1996). The somatic marker hypothesis and the possible functions of
the prefrontal cortex. Philosophical Transactions of the Royal Society London B: Biological
Sciences, 351(1346), 1413-1420.

Darwin, C. (1872). The Expression of the Emotions in Man and Animals. London:
John Murray.

Davanloo, H. (1979). Techniques of short-term dynamic psychotherapy. Psychiatric
Clinics, 2(1), 11-22.

Deary, V., Chalder, T., & Sharpe, M. (2007). The cognitive behavioural model of
medically unexplained symptoms: a theoretical and empirical review. Clinical Psychology
Review, 27(7), 781-797. doi: 10.1016/j.cpr.2007.07.002

Desmedt, O., Luminet, O., & Corneille, O. (2018). The heartbeat counting task
largely involves non-interoceptive processes: Evidence from both the original and an adapted

counting task. Biological psychology, 138, 185-188.

Dick, A. M., Niles, B. L., Street, A. E., DiMartino, D. M., & Mitchell, K. S. (2014).
Examining mechanisms of change in a yoga intervention for women: The influence of
mindfulness, psychological flexibility, and emotion regulation on PTSD symptoms. Journal
of Clinical Psychology, 70(12), 1170-1182.

Dimaro, L. V., Dawson, D. L., Roberts, N. A., Brown, I., Moghaddam, N. G., &
Reuber, M. (2014). Anxiety and avoidance in psychogenic nonepileptic seizures: the role of

implicit and explicit anxiety. Epilepsy & Behavior, 33, 77-86.

Domschke, K., Stevens, S., Pfleiderer, B., & Gerlach, A. L. (2010). Interoceptive
sensitivity in anxiety and anxiety disorders: an overview and integration of neurobiological
findings. Clinical Psychology Review, 30(1), 1-11. doi: 10.1016/j.cpr.2009.08.008

Dunn, B. D., Stefanovitch, 1., Evans, D., Oliver, C., Hawkins, A., & Dalgleish, T.
(2010). Can you feel the beat? Interoceptive awareness is an interactive function of anxiety-
and depression-specific symptom dimensions. Behaviour Research and Therapy, 48(11),
1133-1138. doi: 10.1016/j.brat.2010.07.006

55



Ehlers, A., & Breuer, P. (1996). How good are patients with panic disorder at
perceiving their heartbeats? Biological Psychology, 42(1), 165-182.

Farb, N., Daubenmier, J., Price, C. J., Gard, T., Kerr, C., Dunn, B. D., ... & Mehling,
W. E. (2015). Interoception, contemplative practice, and health. Frontiers in Psychology, 6,
763.

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power 3: a flexible
statistical power analysis program for the social, behavioral, and biomedical sciences.
Behavioral Research Methods, 39(2), 175-191.

Fledderus, M., Bohlmeijer, E. T., Fox, J. P., Schreurs, K. M., & Spinhoven, P. (2013).
The role of psychological flexibility in a self-help acceptance and commitment therapy
intervention for psychological distress in a randomized controlled trial. Behaviour Research
and Therapy, 51(3), 142-151.

Francis, A. W., Dawson, D. L., & Golijani-Moghaddam, N. (2016). The development
and validation of the Comprehensive assessment of Acceptance and Commitment Therapy

processes (CompACT). Journal of Contextual Behavioral Science, 5(3), 134-145.

Fistos, J., Gramann, K., Herbert, B. M., & Pollatos, O. (2012). On the embodiment of
emotion regulation: interoceptive awareness facilitates reappraisal. Social Cognitive and
Affective Neuroscience, 8(8), 911-917.

Garfinkel, S. N., Tiley, C., O'Keeffe, S., Harrison, N. A., Seth, A. K., & Critchley, H.
D. (2016). Discrepancies between dimensions of interoception in autism: implications for

emotion and anxiety. Biological Psychology, 114, 117-126.

Gaudiano, B. A. (2008). Cognitive-behavioral therapies: Achievements and
challenges. Evidence-Based Mental Health, 11(1), 5.

Gonzalez-Fernandez, S., Fernandez-Rodriguez, C., Mota-Alonso, M. J., Garcia-
Teijido, P., Pedrosa, 1., & Pérez-Alvarez, M. (2017). Emotional state and psychological

flexibility in breast cancer survivors. European Journal of Oncology Nursing, 30, 75-83.

Graham, C. D. (2016). Diagrams detailing emotion processing in non-epileptic

seizures. (Unpublished work).

56



Graham, C. D., O'Hara, D. J., & Kemp, S. (2018). A case series of Acceptance and
Commitment Therapy (ACT) for reducing symptom interference in functional neurological

disorders. Clinical Psychology & Psychotherapy, 1-8.

Greenberg, L. (2008). Emotion and cognition in psychotherapy: The transforming
power of affect. Canadian Psychology/Psychologie canadienne, 49(1), 49.

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(2), 348.

Hamann, S., & Canli, T. (2004). Individual differences in emotion processing.
Current Opinion in Neurobiology, 14(2), 233-238.

Hanley, A. W., Mehling, W. E., & Garland, E. L. (2017). Holding the body in mind:
Interoceptive awareness, dispositional mindfulness and psychological well-being. Journal of

Psychosomatic Research, 99, 13-20.

Hann, K. E., & McCracken, L. M. (2014). A systematic review of randomized
controlled trials of Acceptance and Commitment Therapy for adults with chronic pain:
Outcome domains, design quality, and efficacy. Journal of Contextual Behavioral
Science, 3(4), 217-227.

Harris, R. (2006). Embracing your demons: An overview of acceptance and

commitment therapy. Psychotherapy in Australia, 12, 70-76.

Harris, R. (2008). The Happiness Trap: How to stop struggling and start living.
Boston, MA: Trumpeter.

Harris, R. (2009). ACT made simple. Oakland, CA: New Harbinger.

Haviland, M. G. (1996). Structure of the twenty-item Toronto Alexithymia Scale.
Journal of Personality Assessment, 66(1), 116-125.

Hayes, S. C. (2016). Acceptance and Commitment Therapy, Relational Frame
Theory, and the Third Wave of Behavioral and Cognitive Therapies. Behavior
Therapy, 47(6), 869-885.

Hayes, S. C., Luoma, J. B., Bond, F. W., Masuda, A., & Lillis, J. (2006). Acceptance
and commitment therapy: Model, processes and outcomes. Behaviour Research and
Therapy, 44(1), 1-25.

57



Herbert, B. M., Muth, E. R., Pollatos, O., & Herbert, C. (2012). Interoception across
modalities: on the relationship between cardiac awareness and the sensitivity for gastric
functions. Public Library of Science One, 7(5), e36646.

Herbert, B. M., & Pollatos, O. (2014). Attenuated interoceptive sensitivity in
overweight and obese individuals. Eating Behaviors, 15(3), 445-448.

James, W. (1884) What is an emotion? Mind 9, 188-205.

Kashdan, T. B., & Rottenberg, J. (2010). Psychological flexibility as a fundamental
aspect of health. Clinical Psychology Review, 30(7), 865-878.kashd

Katkin, E. S., Reed, S. D., & Deroo, C. (1983). A methodological analysis of 3
techniques for the assessment of individual-differences in heartbeat detection.
Psychophysiology, 20(4), 452-452.

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001). The PHQ-9: Validity of a
Brief Depression Severity Measure. Journal of General Internal Medicine, 16(9), 606-613.
doi: 10.1046/].1525-1497.2001.016009606.x

Kroenke, K., Spitzer, R. L., Williams, J. B., & Lowe, B. (2010). The patient health
questionnaire somatic, anxiety, and depressive symptom scales: a systematic review. General
Hospital Psychiatry, 32(4), 345-359.

Landstra, J., Ciarrochi, J., Deane, F. P., Botes, L. P., & Hillman, R. J. (2013). The
psychological impact of anal cancer screening on HIV-infected men. Psycho-
Oncology, 22(3), 614-620.

Lange, C. G. (1885). The mechanism of the emotions. The Classical Psychologists,
672-684.

Levin, M. E., Hildebrandt, M. J., Lillis, J., & Hayes, S. C. (2012). The impact of
treatment components suggested by the psychological flexibility model: A meta-analysis of
laboratory-based component studies. Behavior Therapy, 43(4), 741-756.

Longmore RJ, Worrell M. (2007). Do we need to challenge thoughts in cognitive
behavior therapy? Clin Psychol Rev. 27:173-87.

MacLean, P. D. (1990). The triune brain in evolution: Role in paleocerebral

functions. Springer Science & Business Media.

58



McCracken, L. M., & Gutiérrez-Martinez, O. (2011). Processes of change in
psychological flexibility in an interdisciplinary group-based treatment for chronic pain based

on Acceptance and Commitment Therapy. Behaviour Research and Therapy, 49(4), 267-274.

McCracken, L. M., & Morley, S. (2014). The psychological flexibility model: A basis
for integration and progress in psychological approaches to chronic pain management.
Journal of Pain, 15, 221-234.

McRae, K., Ochsner, K. N., Mauss, I. B., Gabrieli, J. J., & Gross, J. J. (2008). Gender
differences in emotion regulation: An fMRI study of cognitive reappraisal. Group Processes
& Intergroup Relations, 11(2), 143-162.

Merwin, R. M., Timko, C. A., Moskovich, A. A,, Ingle, K. K., Bulik, C. M., &
Zucker, N. L. (2010). Psychological inflexibility and symptom expression in anorexia
nervosa. Eating Disorders, 19(1), 62-82.

Modestin, J., Furrer, R., & Malti, T. (2004). Study on alexithymia in adult non-
patients. Journal of Psychosomatic Research, 56, 707—709. doi:10.1016/S0022-
3999(03)00125-9

Murphy, J., Brewer, R., Catmur, C., & Bird, G. (2017). Interoception and
psychopathology: A developmental neuroscience perspective. Developmental Cognitive

Neuroscience, 23, 45-56.

Murphy, J., Catmur, C., & Bird, G. (2018). Alexithymia is associated with a
multidomain, multidimensional failure of interoception: Evidence from novel tests. Journal
of Experimental Psychology: General, 147(3), 398-408.

Myers, L., Matzner, B., Lancman, M., Perrine, K., & Lancman, M. (2013). Prevalence
of alexithymia in patients with psychogenic non-epileptic seizures and epileptic seizures and
predictors in psychogenic non-epileptic seizures. Epilepsy Behavior, 26(2), 153-157. doi:
10.1016/j.yebeh.2012.11.054

Novakova, B., Howlett, S., Baker, R., & Reuber, M. (2015). Emotion processing and
psychogenic non-epileptic seizures: A cross-sectional comparison of patients and healthy
controls. Seizure, 29, 4-10. doi: http://dx.doi.org/10.1016/j.seizure.2015.03.007

59



Parker, J. D., Taylor, G. J., & Bagby, R. M. (2003). The 20-Item Toronto Alexithymia
Scale: Il1. Reliability and factorial validity in a community population. Journal of
Psychosomatic Research, 55(3), 269-275.

Parkin, L., Morgan, R., Rosselli, A., Howard, M., Sheppard, A., Evans, D., ... &
Dunn, B. (2014). Exploring the relationship between mindfulness and cardiac
perception. Mindfulness, 5(3), 298-313.

Pineles, S. L., & Mineka, S. (2005). Attentional biases to internal and external sources
of potential threat in social anxiety. Journal of Abnormal Psychology, 114, 314-318.

Pollatos, O., Kurz, A. L., Albrecht, J., Schreder, T., Kleemann, A. M., Schopf, V., &
Schandry, R. (2008). Reduced perception of bodily signals in anorexia nervosa. Eating
Behaviours, 9, 381-388. doi:10.1016/j.eatbeh.2008.02.001

Pollatos, O., Traut-Mattausch, E., Schroeder, H., & Schandry, R. (2007).
Interoceptive awareness mediates the relationship between anxiety and the intensity of
unpleasant feelings. Journal of Anxiety Disorders, 21(7), 931-943.

Porges, S. (1993). Body perception questionnaire. Laboratory of Developmental

Assessment, University of Maryland.

Pratt, M. (2014). Interoceptive Awareness and Self-Objectification in Body
Dysmorphic Disorder. (Unpublished doctoral dissertation). Royal Holloway, University of

London, London.

Price, C. J., & Thompson, E. A. (2007). Measuring Dimensions of Body Connection:
Body Awareness and Bodily Dissociation. Journal of Alternative and Complementary
Medicine, 13(9), 945-953. doi: 10.1089/acm.2007.0537

Reuber, M., Mitchell, A. J., Howlett, S. J., Crimlisk, H. L., & Grinewald, R. A.
(2005). Functional symptoms in neurology: questions and answers. Journal of Neurology,
Neurosurgery & Psychiatry, 76(3), 307-314. doi: 10.1136/jnnp.2004.048280

Ring, C., Brener, J., Knapp, K., & Mailloux, J. (2015). Effects of heartbeat feedback
on beliefs about heart rate and heartbeat counting: a cautionary tale about interoceptive
awareness. Biological Psychology, 104, 193-198.

60



Roberts, N. A., & Reuber, M. (2014). Alterations of consciousness in psychogenic
nonepileptic seizures: emotion, emotion regulation and dissociation. Epilepsy & Behavior,
30, 43-49.

Schandry, R. (1981). Heart beat perception and emotional experience.
Psychophysiology, 18(4), 483-488.

Shah, P., Hall, R., Catmur, C., & Bird, G. (2016). Alexithymia, not autism, is

associated with impaired interoception. Cortex, 81, 215-220.

Spitzer, R. L., Kroenke, K., Williams, J. B., & Lowe, B. (2006). A brief measure for
assessing generalized anxiety disorder: the GAD-7. Archives of Internal Medicine, 166(10),
1092-1097. doi: 10.1001/archinte.166.10.1092

Stone, J., & Carson, A. J. (2013). The unbearable lightheadedness of seizing: wilful
submission to dissociative (non-epileptic) seizures. Journal of Neurology, Neurosurgery, and
Psychiatry, 84(7), 822-824. doi: 10.1136/jnnp-2012-304842

Taylor, G. J., Bagby, R. M., & Luminet, O. (2000). Assessment of alexithymia: Self-
report and observer-rated measures. The Handbook of Emotional Intelligence, 301-319.

Taylor, G. J., Bagby, R. M., & Parker, J. D. (2003). The 20-Item Toronto Alexithymia
Scale: IV. Reliability and factorial validity in different languages and cultures. Journal of
Psychosomatic Research, 55(3), 277-283.

Thompson, R. A. (1994). Emotion regulation: A theme in search of
definition. Monographs of the Society for Research in Child Development, 59(2-3), 25-52.

Tsakiris, M., Tajadura-Jiménez, A., & Costantini, M. (2011). Just a heartbeat away
from one's body: interoceptive sensitivity predicts malleability of body-
representations. Proceedings of the Royal Society of London B: Biological
Sciences, 278(1717), 2470-2476.

van der Kruijs, S. J., Bodde, N. M., Vaessen, M. J., Lazeron, R. H., Vonck, K., Boon,
P.,...Jansen, J. F. (2012). Functional connectivity of dissociation in patients with
psychogenic non-epileptic seizures. Journal of Neurology, Neurosurgery, and Psychiatry,
83(3), 239-247. doi: 10.1136/jnnp-2011-300776

61



Westin, V. Z., Schulin, M., Hesser, H., Karlsson, M., Noe, R. Z., Olofsson, U., Stalby,
M., Wisung, G. & Andersson, G. (2011). Acceptance and Commitment Therapy versus
Tinnitus Retraining Therapy in the treatment of tinnitus distress: A randomized controlled
trial. Behaviour Research and Therapy, 49(11), 737-747.

Whitehead, W. E., & Drescher, V. M. (1980). Perception of gastric contractions and
self-control of gastric motility. Psychophysiology, 17(6), 552-558.

Wicksell, R. K., Olsson, G. L., & Hayes, S. C. (2010). Psychological flexibility as a
mediator of improvement in Acceptance and Commitment Therapy for patients with chronic

pain following whiplash. European Journal of Pain, 14(10), 1059-el.

Wolgast, M. (2014). What does the Acceptance and Action Questionnaire (AAQ-II)
really measure?. Behavior Therapy, 45(6), 831-839.

Worrell, M., & Longmore, R. J. (2008). Challenging Hofmann's negative thoughts: A
rebuttal. Clinical Psychology Review, 28(1), 71-74.

Wrase, J., Klein, S., Gruesser, S. M., Hermann, D., Flor, H., Mann, K., ... & Heinz, A.
(2003). Gender differences in the processing of standardized emotional visual stimuli in
humans: a functional magnetic resonance imaging study. Neuroscience Letters, 348(1), 41-
45,

62



APPENDICES

Appendix A: Ethics Approval Email Screenshot

Dear Ekaterini Klepousniotou, ix]
-

Re your ethics application, Investigating interoception using the heartbeat detection task in a heathy population , ethics reference number: PSC-

258,

| am pleased to inform you that the above research application has been reviewed by the School of Psychology Research Ethics Committee and

has been approved.

If the reviewers have left any comments they will appear below.

Primary reviewer comments (if applicable) Jean-Francois Delvenne:

Secondary reviewer comments (if applicable) :

Please note that this approval only relates to the particular version of documentation supplied in this specific application (ethics ref no: PSC-259).

If you wish to make any amendments to the approved documentation, please note that all changes require ethical approval prior to

implementation.

Please note: You are expected o keep a record of all your approved documentation, as well as documents such as sample consent forms, and =

other documents relating to the study. This should be kept in your study file, which should be readily available for audit purposes.

You will be given a two week notice period if your project is to be audited. There is a checklist listing examples of documents to be kept which is

available at hitp://ris.leeds.ac.uk/EthicsAudits.

Yours sincerely,

School of Psychology Research Ethics Committee =
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Appendix B: Recruitment Email to Participant Pool

From: Charlotte Gaukroger Sent:  Fri 18-Aug-17 12:16 PM
To: psydeeds-vol @jiscmail.ac.uk

Ca

Subject: Healthy volunteers required for 1 hour study - receive £5 voucher!

| Message @Par‘ticipant Information Sheet.doox (35 KB) @Poster.ppt (178 KB}
Hiall,

This is an invitation to take part in research to investigate what relationship there is between an individual's ability to notice what is happening in their body (i.e.
their heart beating), and the way they process and cope with their emotions.

We are asking volunteers to give 1 hour of their time to undertake a heartbeat perception task and fill out 6 questionnaires, relating to mood, emotional
processing and coping.

You are eligible to take part provided that you do not have any health conditions (such as epilepsy, dementia or eczema). The tests will be carried out at the
School of Psychology at a time convenient for you. You will receive a £5 Love2Shop voucher for your time.

If you are interested in helping then please read the attached participant information sheet and poster, and contact Charlotte to discuss any questions or how to
get involved.

Thank you,
Charlotte Gaukroger

ps08cg@leeds.ac.uk

This study was given a favourable ethical opinion for conduct by SoPREC (ref: 16-0361, date approved 08/12/2016) and is led by The University of Leeds.

You can unsubscribe from the mailing list at any time by re-visiting https://www.jiscmail.ac.uk/cgi-bin/webadmin? SUBED1=PSYCLEEDS-VOL&A=1, entering your
name and email address and clicking ‘Unsubscribe (PSYCLEEDS-VOL)".
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Appendix C: Recruitment Poster

UNIVERSITY OF LEED

Volunteers wanted for a study
iInvestigating emotional processing
and heart beat perception

-

The expenment will take place in LG.28, in the School
of Psychology at the University of Leeds and total
participation time is approximately 1 hour.
Undergraduate psychology students can receive 4
credits for taking part, and staff members or students
will be offered a £5 Love2Shop voucher.

For more information or to request a participant
information sheet please contact Charlotte Gaukroger
(researcher): psO8cg@leeds.ac.uk
The supervisor of this research is Dr Donna Lloyd:
d.m. lloyd@leeds.ac.uk; tel: 0113 343 7247

This study was given a favourable ethical opinion for conduct
by SoPREC (ref no: XXXX; date approved: XXXX) and is led

by The University of Leeds.
Poster v1 25/11/16
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Appendix D: Consent Form

UNIVERSITY OF LEEDS

Consenttotake partin 'Investigating interoce ption using a heartbeat detection

task in a healthy population’

T
wou agree o
the
sistemant o
the l=ft

| confirm that | have read and understand the paricipant information shest {ref
no: 18-0251; date approved: 08-0=c-2016) explaning the aboversssarch
project and | have had the opportunity toask questions about the project

| und=rsiand that my parbcipaton 5 voluntany and that | am fres to wiihdraw at
amy time without giving any resson and without any negative conssguences. |n
addition, should | not wish to ansaer any particular guestion or guestions, | am
free to decline. Data thathas slready been provided can be removed Tolkowing
withdrawal from the stedy by contaciing the lesd researcher Charlotis
Gavkroger (pslEcgi@iesds ac uk)up until 15 days afier | have taken part in the
studhy.

| give permission for mambsars of the resaanch team to have soocess to my
anonymised responses. | understand thatmy name will mot be linked with the
research materials, and | will not be identified or identifeble in the report or
reports that result from the ressarch. | understand that my responsss will b=
k=pt stricthy confidential.

| agr=e for the data collected from me to be wsed in relevant futurs research in
an anonymised form.

| confirm that | do not have any skin sliergies likehy to beirritated by the
electrodes (g.g., contact dermafitis, eczeama).

| agre= to take part in the sbove ressarch project and will inform the kead
resesrcher should my contsctdetsils changs.

MName of participant:

Participant’s signaturs:

Date:

Mame of Ressarcher:

Researcher's signsturs:;

N =

*To b= signed and dated in the pressnce of the paricipant. Once this has besn signed
biy all parties the participant should receive 3 copy of the information shest and any
other written information provided tothe participants. A copy of the signed and dated
consent farm should be kept with the project’s main documents which must be keptina

securs location.
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Appendix E: Participant Information Sheet

Participant Information Sheet

Investigating interoception using a heartbeat detection task in a healthy
population.

You are being invited to take part in a research study. Before you decide whether or
not you want to take part it is important for you to understand why the research is
being done and what it will involve. Please take time to read the following information
carefully. Talk to others about the study if you wish or ask the lead researcher
(Charlotte Gaukroger) if there is anything that is not clear and you would like more
information. Take time to decide whether or not you wish to take part.

What is the purpose of the project?

The purpose of this study is to investigate what relationship there is between an
individual's ability to notice what is happening in their body (i.e., their heart beating),
and the way they process and cope with their emotions. To do this, we are asking
healthy volunteers to undertake a heartbeat perception task and fill out 6
guestionnaires, relating to mood, emotional processing and coping (please see
further details below).

The experiment will take approximately 1 hour to complete in total. Undergraduate
psychology students can receive 4 credits for taking part, and non-undergraduate
students and staff will receive a £5 love2shop voucher as recompense for your time.

Why have | been chosen?

You have been asked to participate in this study because you are healthy with no
skin allergies, no diagnosis of a neurological condition which may affect emotional
processing, interoception or understanding (e.g. epilepsy, a dementia) and no
diagnosis of an illness that may cause peripheral neuropathy (e.g. multiple sclerosis,
diabetes).

Do | have to take part?

Taking part in this research is entirely voluntary. It is up to you to decide whether or
not to take part. If you do, you will be given this information sheet to keep and be
asked to sign a consent form (which you will be given a copy of to keep). If you
decide to take part and then change your mind, you can do so without giving a
reason. Even if you take part in the experiment, and later decide that you do not
want us to analyse your data, you can let us know within 15 days from participating
in the study and we will remove it from the study.

What will happen to me if | take part and what do | have to do?

If you decide to take part you will be asked to come to room LG.28 in the School of
Psychology for one testing session. After signing the consent form and confirming
that you have no skin allergies or diagnoses as mentioned above, the researcher will
measure your height and weight in order to generate BMI (body mass index). This is
because BMI has been shown to be associated with interoception. You will then be
asked to place a recording electrode on your right wrist and the ankles of your right
and left feet in order to record your heart rate. We will then ask you to count how
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many times you can detect your heart beat within a set time period of less than a

minute each time, giving you feedback after each trial on how you are doing. After
this, we will ask you how confident you felt that you were able to count your heart

beating accurately.

Finally, we will ask you to complete 6 questionnaires:

1. Generalized Anxiety Disorder-7 item scale (GAD-7) — this asks about 7
common anxiety symptoms

2. Patient Health Questionnaire-9 item scale (PHQ-9) — this asks about 9
common symptoms of low mood

3. Toronto Alexithymia Scale-20 (TAS-20) (Difficulty Identifying Feelings and
Difficulty Describing Emotions subscales) — 12 items will look at your ability to
name and describe emotions

4. Emotion Regulation Questionnaire (ERQ) — this has 10 items and asks about
the ways you regulate your emotions

5. Acceptance and Action Questionnaire — Il (AAQ-II) — this has 7 items, and
looks at how you manage your emotions

6. Scale of Bodily Connection (SBC) — this asks about your bodily awareness.

We will then debrief you about the experiment and answer any questions you might
have about the process. The experiment will take no longer than 1 hour including
consent taking and debriefing.

What are the possible disadvantages and risks of taking part?

There are no disadvantages or risks from taking part in this study. The electrodes
have been used several times before in similar research but you must state in the
consent form that you do not have a skin allergy (such as contact dermatitis or
eczema) before we can apply them. The questionnaires being used in the study are
used frequently in clinical and research settings, and some of the questions ask
about potentially sensitive topics such as your mood. If you find this upsetting at any
point please feel free to discuss this with the experimenter.

What are the possible benefits of taking part?

Whilst there are no immediate benefits for those people participating in the project, it
is hoped that that the information we get from studying healthy participants could
help us to better understand the relationship between being connected to one's own
bodily experiences and emotional processing. You may also find that your own
awareness of bodily state and emotional wellbeing is slightly improved.

Will my taking part in this project be kept confidential?

All the information that we collect about you during the course of the research will be
kept strictly confidential. When the study is over, the data we get will be analysed by
the lead researcher. Your data will be given a Participant Identity Number (PIN), so it
will not be possible for anyone to identify your data. Only the lead researcher will
have access to your personal information, which will be stored separately from your
data. If you would like to receive a summary of the findings, we will be happy to send
this to you when it is available. However, we will not be able to give you any specific
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information about your own data, as the data of all the participants who take part in
the study will be analysed as a group and you will not be able to be identified in any
reports or publications.

What will happen to the results of the research project?

The results of this research will be published in peer-reviewed scientific journals,
which will be freely available on-line or you can request a copy of the published
results from the lead researcher (Charlotte Gaukroger). The data collected during the
course of the project might be used for additional or subsequent research; however,
you will not be identified in any report or publication.

Who is organising/ funding the research?
This research is being carried out as part of a Doctorate in Clinical Psychology
qualification, and as such is funded by the Leeds Teaching Hospitals NHS Trust.

Contact for further information

Thank you for taking the time to read through the information. If you have any
guestions or would like further information you can contact the lead researchers by
e-mail or telephone:

The supervisor of this research is Dr Donna Lloyd: d.m.lloyd@Ieeds.ac.uk; tel: 0113
343 7247

You may also contact Charlotte Gaukroger (lead researcher): ps08ca@leeds.ac.uk

If you have been affected by the content of the questionnares
Please feel free to discuss this with the researcher, or alternatively the following
contacts may be helpful for you:

Samaritans: www.samaritans.org or Freephone 116 123

University staff counselling and psychological support service:
staffcounselling@Ieeds.ac.uk or 0113 343 3694

University student counselling service: scc@leeds.ac.uk or 0113 343 4107

This study was given a favourable ethical opinion for conduct by SoPREC (ref:
XXXXX, date approved XX/XX/2015) and is led by The University of Leeds.

Thank you for taking time to read this sheet and for considering taking part in
the study.
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Appendix F: Interoceptive Confidence Visual Analogue Scale*

*N.B. 10cm line was added by hand and photocopied to ensure consistency.
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Appendix G: Scale of Bodily Connection (Price & Thompson, 2007)

SBC
Sy Nimber- Demba:
Insoructions:
Tz questcomie ks sbow your body aoamness and youwr meponss o body awaransas.
For sach stesemant pleass check fhe bon that best answers the way you genanalby fasl
Thers ars oo Gkt ez, plese amwer & raddnlby as yoo can
There ans: o questions sbot o] aciny; pleass consider all sene] acdiity noladmg self-stimebbon. | woo do
ot anEmps in el acthidty, plexse e thone gosivtioms bl
Pleass consider the past tewn muonths as the time for Yo responGE.

Some | Nost | Allof
Tt mit | A Brede | of the | of che | che
0 1 I 3 4

1 ¥ them s fwosson m omy body, 1 am awans of the keseon

!'u'

It iz difBoult for oo to identify ooy emotices

3. I motios that ry bevathing bocmems skalloow whan T 2m nonemes

4. I motics nry emotional responss o canng rech

5. Mhybody Sels feen, s though mom, doring wcomdiombls
Eabons

6. I motios homr my body changes when T am angry

7. Tl 1k [ am Jocking at ory body from cunids of ey body

B. I amxwam of imermal sansation diring weaml acthity
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Appendix H: Acceptance and Action Questionnaire Il (Bond et al., 2011)

AAGHI

Below you will find & st of statements. Please rate how trus each statemsnt i s you by circing & numbsr next o
it. 2 the scalke Delow o maks your chaice,

1 | 2 | 3 | 4 | 5 | 6 | T
rue e rue e e e e

1. My painful expenences and memones make it dificull for me 1o Iive a life that |

wonld vaie.
2. I'm afraid of miy fesings. 1 2 3 4 5 6
3 I'womy about not being alée fo comtnol my womes and feslings. 1 2 3 & 5 &
4. My painful memanes prevent me from having a fulfiling . 1 2 3 4 5 6
5. Emofons cause probiems in my lie. 1 2 3 4 5 6
6. It seems liks most pecple are nandling their lves beter Tan | am. 1 2 3 4 5 6
7. Wornies get in e way of My SUCCess. 1 2 3 4 5 &

This is a ane-factor measure of psychological inflexibility, or experiential avoidance Scors the scale
by sunmming the seven rhemss. Hipher scores equal greater levels of psychalogical imflexdbiliy

Bond F. W. Hayes, 5. C. Basr, B A Carpenter, . M, Guenols, N, Orourt, H K, Waltz T_ &
Zetile, B D. (in press). Preliminary psychometric properiies of the Acceptance and Action
Cuestiommaire — IT; A revized measure of psvchological inflexibility and experiential avoidance.
Bahavior Theramy.
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Appendix I: DIDF Subscales of TAS-20 (Taylor, Bagby, & Luminet, 2000)

Date: 1D #:

TA5-20

Using the scale provided as a guide, indicate how much you agree or disagree with each of
thie following statements by circling the corresponding number, Give only one answer for
each statement.

Circle 1if you STRONGLY DISAGREE
Circle 2 if you MDDERATELY DISAGREE
Circle 3 if you MNEITHER DISAGREE MOR AGREE
Circle 4 if you MODERATELY AGREE
Circle 5 if you STROMNGLY AGREE

STROMGCLY IAODTAETRLY PEITHER MSODETARTRELY STROMCLY

D SRGRER CAZRGRER RGRER EGRER

Itisdifficult for me to find the rlght. words 1 7 3 4 g
for my feelings.

indeestand
#4.* | am able to describe my feelings easily. 1 7 3 4 5

d

-E-:.:| I;lyrsenzatl-::lnzm my 1 7 . 3 4 | g

7.1 am.-;:lﬁen pljlzzl
body.

11.* | find it hard to describe how | feel about 1 7 3 4 5
I

12, don’t know what's going on inside me. 1 7 3 4 5

17.* Itisdifficult for me to reveal my
innermast feelings, even to close friends.
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Appendix J: Emotion Regulation Questionnaire (Gross & John, 2003)

Emodon Regnlarion Jmestdonnsire (ERC)
Gross & John
g

The Eotion Regulation Cuisstionoaze is designed o assess individual diferences in the habitml nse of two
amiotion regnlaticn stedegmes: cognitive reappraisal and expresine sepprecsion.

Cimatien

Grosa, 1.1 & Jobm, Q.. (20403). [ndividnal differemces in tano soootion regnlabon precesses: Implications for
affect, mlatonships, and well-being. Joumal of Personality apd Social Porchologr. 3, 348-3462.

Imztruciions and Tiems

We would lhe to aik you some questons about your ssnotional Bfe. in particulas, bow you coxtrol (et is, regulas
and mamage] your emotions. The questions below invelre taro distinet aspscts of your emoticml life. Ope i your

smotiozal sxperienca, or what yom fesl like inside. The other & your smotiozal sapmessicn, or bow you show your
amotiozs in the way you talk, gesmre, or behave. Althongh some of the following questions may seam windlar to ooe
anciber, they differ in Impostant ways. Foreech ftem, pleass answer using the following scals:

1 ) 3 i 5 B 7
sirengly nemiral siromply
dizazree agree

Whan Iwant to fesl mom posnive amotics (vech & joy or axmsament), [ change whar I'm thonkimg abow.
I ksap oy smotions to oxysalf

ra

1. _ Whan I'want to fesl less meparnye smoton (vech as ssdness or angar), [ change wha m thovbeg abons.
4. WhaenoIam feling pontiee smotions, [ am carefel not to exprass them
5. When I'm fced with 2 stressful sitmton, I male moyself thret abour o i 2 way that belps me stzy calm.
& _ 1contol oy emootons by mor expressing thenr.
7. __  Whan I'want to fesl mom postinve amotion, [ change the way §'m dumlrng about the simation.
£ __  Icontol oy emotons Ty chaemng dhe way § st about the siaton I'm in
. VWbeoIam fealing negoinve eovoticms, [ make sowe oot to express them.
10, Wheo I'want to fesl less ncparnye smoton, I chenge dhe way ['m thirsbiey about the siteatica
Naooe

Do ot changs item onder, as fems | and 3 ot the beginning of the questiczmaire define the terms “posithe smotbon”™
and “megative smotion”.

Scorimg (oo reversals)

isal Fems: 1,3, 5, 7, B, 10; Scppreasion Iems: 2, 4, 8, 9.
Raappral =P
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Appendix K: PHQ-9 and GAD-7 (Kroenke, Spitzer, & Williams, 2001; (Spitzer

et al., 2006)
Participant |D: Date:

GAD-T

Orwar thea last 2 wesks, how oftan have you baan bothansd by any Mara NEaty
of tha following problame? Savaral an hat Feary

1 Fadling narvous, AMHOUS O an =0ga a 1 2 3

()

2 NOT baing 3a 105100 OF COMNal WarTying a 1 2
Warrying 100 much about difirant Tings 0 2
Troutss readng 0 2
Baing 50 rastioss al Ris hard 4 s W 0 1 2
Sacaming azslly anndyad or inritabia a 2
Fasling atraid 25 M samating awiul might hagpan i 2

=l o h =
[E I F R F N

PHG-8
Orwar the last 2 wesks, how often have you bean bothensd by any Mara T
of the rollowing probsme? savaral ian nat pary
Haotat an days he days Day
1 Litie imarsst or Eazswrs I dang Tings a 1 2 3
2 Faaling down, daprassad o hapslass a 1 2 3
3 Trousie tamng o siEying 3sieap, OF SE3NING 100 MU a 1 2 3
4 [Faaling frad or Raving Btia anangy a 1 2 3
5 Pow agpevie OF QvaraIing a 1 2 3
g Fasiing bad aboul yoursall — or al you e 3 Slura or have kat 0 ; 2 3
yoursall or your tamilly doan
7 Troubie conceniraling an Tings, such 3s reading e newspapr o o 1 1 3
wakching alavizian
Mawving or spasking 0 showly Tigl ofer paople could have nolicad?
& Orie apposhia — baing 50 Bdgaty o resBacs thal you have basn a 1 2 3
mewing araund 3 kol mears fhan usual
g Thoughts Thal you woukl be batiar off d=ad or of uring yourssif in 0 ; 2 3

SOma way

Al1 —PH{A fotal scara
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