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Abstract 

Atypical interoceptive and emotional processing increasingly characterise various 

pathophysiologies and psychopathologies, indicating their growing importance in clinical and 

research settings. These functions inform case conceptualisation, treatment, and the 

development of embodied understandings of mechanisms underlying such pathologies. 

Assessing the mind-body connection requires information on three salient constituents: 

subjective interoception, alexithymia, and mind-body beliefs. Each represents a 

transdiagnostic risk factor and determinant of health-promoting behaviours. However, current 

assessment tools lack a unified approach to these factors within existing self-reports and 

conceptualisations. This thesis bridges the gap between mind and body in psychological 

measurement, involving construct and measurement validation with four aims: (1) elucidate 

the salient psychological constituents of the mind-body connection; (2) clarify the association 

between specific aspects of self-reported interoception and alexithymia; (3) develop and 

validate a new self-report questionnaire to measure the hypothesised psychological 

constituents of the mind-body connection; and (4) examine how mind-body connection 

constituents influence typical experiences of positive and negative emotions. To address 

these aims, the research comprises three interrelated studies. 

Paper 1 addresses the first two aims through a systematic review and meta-analysis of 

the association between specific aspects of self-reported interoception and alexithymia at 

global and facet levels. Synthesising findings from numerous studies, this paper quantifies 

this proposed relationship and highlights the intricate interplay between emotional, cognitive, 

and physiological processes. It demonstrates that interoceptive deficits are critical in 

difficulty identifying and describing feelings in alexithymia, warranting their assessment in 

clinical settings. The findings affirm the importance of concurrently capturing subjective 

interoception and alexithymia in self-report measures as salient psychological constituents of 
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the mind-body connection. 

Paper 2 addresses the first and third aims, detailing the development and preliminary 

psychometric evaluation of the Body-Mind Connection Questionnaire (BMCQ), developed to 

operationalise the notion that the mind-body connection involves three salient components: 

(a) Interoceptive Attention, (b) Sensation-Emotion Articulation, and (c) Body-Mind Values. 

The study outlines the item generation process and exploratory factor analyses, which 

established a 3-factor model. Reliability and validity analyses demonstrate the BMCQ’s 

robust psychometric properties, including internal consistency and construct validity. 

Paper 3 addresses the third and fourth aims, validating the BMCQ through 

confirmatory factor analysis and identifying distinct latent mind-body connection profiles. 

These profiles are explored in relation to typical emotional experiences, including emotional 

reactivity and regulation. The findings confirm that the BMCQ reliably captures the three 

components identified in Paper 2. The study also delineates profiles characterised by varying 

levels of mind-body connection and integration, offering insights into the practical 

implications of mind-body connection in daily life and clinical practice. 

The thesis concludes by clarifying the conceptualisation and measurement of 

subjective interoception, leading to proposals for a psychometrically robust construct validity 

framework to promote greater construct-measurement congruence, enhance the reliability and 

validity of assessments, and enable more clinically meaningful interpretations. The BMCQ 

emerges as a valid, reliable tool for assessing mind-body integration, facilitating a more 

unified approach than previously available. The thesis concludes with recommendations for 

individualising treatment based on mind-body connection profiles, promoting adaptive 

interoceptive and emotional functioning in dynamic environments. 
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Chapter 1. Contextualising the Thesis 

Cognitive science has predominantly focused on mental processes as detached from 

the physical body, relegating the body to a secondary role (Wilson, 2002). Indeed, a 

commonly held belief of the mind and the body is that they exist as distinct and separable 

entities (Demertzi et al., 2009; Forstmann & Burgmer, 2015, 2017). While some may 

experience their mind as qualitatively different to their body, this is not biologically 

plausible. Major advancements in neuroscience indicate that cognition is embodied (Friston, 

2010), wherein continual interactions between the environment and the individual’s body and 

brain influence thoughts and feelings to engender situationally appropriate behaviour (Barrett 

& Finlay, 2018). From this perspective, the mind is not confined to the brain, and cognition is 

not solely comprised of abstract computations; rather, the mind emerges from sensorimotor 

systems, with the body playing an integral, centralised role in thoughts, feelings, and 

behaviours (Wilson, 2002). Recognition that the body and mind operate as a connected and 

integrated force has immense implications for physical and psychological health (Farb et al., 

2015; Forstmann et al., 2012). 

Recent developments have highlighted the significance of the body in cognitive 

activity and subsequent behaviours. This shift has led to the emergence of the concept of 

‘embodied cognition’, which posits that cognitive processes are closely intertwined with 

bodily experiences and actions (Niedenthal et al., 2005). Embodiment theory emphasises the 

interconnectedness of the mind and body in shaping behaviour and experiences, embraces the 

notion that thought is inherently linked to behaviour, and emphasises the importance of 

adapting cognitive processes to suit the demands of the current context (Wilson, 2002). This 

perspective challenges dualistic views that separate mental processes from bodily 

experiences, highlighting the inexorable connection between cognition and action (Niedenthal 

et al., 2005). 
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Growing evidence for the role of psychological processes in the onset, progression, 

and recovery from illness is fostering increased acceptance of integrative mind-body 

perspectives in both clinical practice and research (e.g., Brower, 2006; Taylor et al., 2010). 

The ‘mind-body connection’ is a term that has come to represent the link between thoughts, 

feelings, behaviours, and physical and mental health. This term is increasingly employed in 

healthcare settings to provide patients with a framework for understanding how the link 

between the body and the mind can contribute to various conditions and illnesses, such as 

depression and anxiety (Lemon & Wagner, 2013), medically unexplained symptoms (Payne 

& Brooks, 2018; Spurrier et al., 2023), somatic symptom disorder (Kurlansik & Maffei, 

2016; Tuttle et al., 2024), and functional neurological disorder (Jablonski & Lange, 2022; 

Saxena et al., 2020). The term itself is useful, as it readily provides a foundation for 

accessibly conveying complex information regarding brain-body communications when 

smooth versus when disrupted.  

Whilst the defining characteristics of the mind-body connection provide some 

indication of implicated factors and functions, the term is diffuse and currently lacks clarity.  

Elucidating the salient psychological constituents of the mind-body connection could 

therefore facilitate the employment of holistic treatments targeted at cultivating healthy mind-

body connections, thus engendering adaptive functioning in challenging, dynamic 

environments. Doing so is crucial, considering the importance of the mind-body connection 

amongst persons with lived experience of mental health conditions (Jenkinson et al., 2024). 

Operationalising such constructs may further enable researchers and clinicians alike to 

efficiently measure, target, and monitor subjective mind-body perceptions contributing to 

maladaptive functioning. 

Evidence suggests a fundamental component characterising the mind-body 

connection is interoception—the processes by which the nervous system anticipates, senses, 
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interprets, integrates, and regulates signals originating from the body across unconscious and 

conscious levels (Khalsa et al., 2018; Quigley et al., 2021). Atypical interoceptive processing 

has increasingly been characterised as an explanatory mechanism for various conditions and 

diseases (Bonaz et al., 2021; Brewer et al., 2021; Khalsa et al., 2018), thus presenting a 

promising avenue for developing targeted interventions aimed at improving patient 

wellbeing. Interoception is typically conceptualised as a multidimensional construct, 

consisting of objective and subjective aspects accessible to consciousness (e.g., Garfinkel et 

al., 2015; Khalsa et al., 2018; Murphy et al., 2020), although there is no consensus regarding 

the specific interoceptive dimensions. Consequently, a profound lack of convergence 

between interoceptive construct definitions and operationalisation permeates interoceptive 

research (Desmedt et al., 2023). Despite the prominence of objective tests of interoception 

(e.g., heartbeat counting and tracking tasks) in research (Khalsa et al., 2018), these 

assessments often require sophisticated techniques and specialist administration. Conversely, 

interoceptive self-report scales are an economical and practical method for assessing 

subjective interoception, providing critical insights into how individuals perceive and 

interpret their bodily sensations, which can be crucial for understanding various health 

conditions and informing treatments aimed at holistically enhancing adaptive physical and 

emotional functioning. 

Emotions further represent an essential mind-body connection component. Although 

various perspectives exist, it is generally accepted that they constitute psychological states 

which include subjective experience, cognitions, expressive movements and behaviours, and 

physiological changes (Damasio & Carvalho, 2013; Gross & Feldman Barrett, 2011; LeDoux 

& Hofmann, 2018). Emotional dysfunction is a common feature of various psychiatric 

conditions, including anxiety and related disorders (Paulus & Yu, 2012), mood disorders 

(Elliott et al., 2011; Vanderlind et al., 2020), feeding and eating disorders (Kittel et al., 2015; 
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Svaldi et al., 2012), and neurodevelopmental disorders (Nuske et al., 2013). In considering 

how emotions may arise, a longstanding tradition proposes that they are generated through 

the interpretation of physiological changes in context (Critchley & Garfinkel, 2017; James, 

1884; Lindquist, 2013; Schachter & Singer, 1962), therefore inexorably linking interoception 

to such experiences. Despite this connection, these components are disparately captured in 

interoceptive self-report scales that are regarded as proxy measures of the mind-body 

connection in research. 

Alexithymia is a multifaceted trait that arguably exemplifies a mind-body 

disconnection, which is characterised by difficulties in identifying and describing emotions, 

and a tendency towards externally oriented thinking (Luminet et al., 2021; Taylor et al., 

1991). Traditionally, it has been viewed as the culmination of cognitive and emotional 

deficits, leading to poorer physical and psychosocial functioning, and treatment outcomes. 

However, when the facets of alexithymia are inverted, they reflect emotional expertise, 

including the ability to identify and describe feelings and internally oriented thinking, which 

support robust mental representations of emotions (Hoemann et al., 2021). However, recent 

theories propose that alexithymia stems from interoceptive deficits, challenging the 

traditional view of it as merely a cognitive and emotional deficit. It is hypothesised that 

alexithymia reflects a fundamental impairment in interoceptive ability, leading to confusion 

and poor differentiation between bodily and emotional states (e.g., Brewer et al., 2016; Shah, 

Catmur, et al., 2016). Empirical evidence suggests that alexithymia may not occur without 

atypical interoception, which consequently diminishes the recognition, representation, 

articulation, and experience of emotions. Accordingly, enhancing certain interoceptive 

abilities through targeted interventions could reduce alexithymia and improve patient 

outcomes. Despite these prospects and growing interest in this area, no existing scale 

comprehensively measures both interoception and all facets of alexithymia. 
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Moreover, explicit beliefs about the mind-body connection, including whether they 

are seen as integrated or separate, have scarcely been explored in interoception and emotional 

research. These beliefs are important, as they influence the prioritisation of health and 

wellbeing. Research indicates that adults often intuitively endorse dualistic beliefs, viewing 

the mind and body as distinct entities (Demertzi et al., 2009; Forstmann & Burgmer, 2015). 

This dualism can lead to neglecting the body (Forstmann et al., 2012), and is associated with 

reduced engagement in health-promoting behaviours. In contrast, believing in the connection 

between bodily conditions and mental wellbeing is linked to prioritising health-centric values 

(Burgmer & Forstmann, 2018; Forstmann et al., 2012). Overall, mind-body beliefs may 

significantly shape how individuals perceive, promote, and address their health and 

wellbeing. Although there is limited evidence linking these beliefs to interoception and 

alexithymia, measuring them could provide deeper insight into and context for adaptive and 

maladaptive interoceptive and emotional beliefs. 

In Chapter 2, an expanded review of the literature is presented, which contextualises 

hypothesised components of the mind-body connection: interoception, identification and 

articulation of emotions (derived from alexithymia facets), and mind-body beliefs. Concepts 

that are reviewed and analysed in Paper 1, Paper 2, and Paper 3 are expounded on in greater 

detail, including interrelations between alexithymia, emotional reactivity, and emotion 

regulation and their respective associations with interoception. The potential psychological 

components that may underlie the mind-body connection construct are also delineated and 

preliminarily proposed. This chapter concludes by identifying gaps in the literature, whereby 

the majority of interoceptive self-report scales do not holistically capture emotional 

proficiencies nor explicit mind-body connection beliefs and values. Given that embodied 

perspectives on health and wellbeing are increasingly being embraced in clinical and research 
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settings, this presents a clear need to develop a self-report questionnaire which captures such 

psychological constituents. 

Following this expanded literature review, the general methodology adopted in this 

thesis is overviewed in Chapter 3, which outlines the evolution of the systematic review and 

meta-analysis delineated in Paper 1, comprehensively expands on scale development phases 

undertaken to develop a new self-report questionnaire of the mind-body connection, 

discusses the statistical analyses employed in Paper 2 and Paper 3, and summarises how 

statistical assumptions were assessed for each analysis. 

Chapter 4 presents Paper 1, a systematic review and meta-analysis of the association 

between interoceptive self-report scales and alexithymia at global and facet levels involving 

difficulty identifying feelings, difficulty describing feelings, and externally oriented thinking 

(Taylor et al., 1991). This study extends upon the meta-analyses conducted by Trevisan et al. 

(2019), which identified that high alexithymia was associated with poor subjective 

interoceptive accuracy (i.e., inaccurate detection of interoceptive signals) and maladaptive 

interoceptive attention (i.e., hypervigilance toward interoceptive signals), whereas low 

alexithymia was associated with greater awareness of interoceptive sensations and of the 

connection between sensations and emotions—aspects proposed to underly adaptive 

interoceptive attention (Mehling, 2016; Trevisan et al., 2021). Conducting this study was 

imperative, due to the extensive range of interoceptive self-report scales not considered in the 

previous analysis. Additionally, the profound lack of convergence between constructs and 

measurements in interoceptive research has consequently obscured the reliability, validity, 

and generalisability of clinically meaningful findings (Desmedt, Heeren, et al., 2022; 

Desmedt et al., 2023; Trevisan et al., 2021). In doing so, the paper addresses two gaps in the 

literature: it provides further clarity regarding which aspects of subjective interoception 

reinforce or reduce alexithymia at the global and facet level and elucidates the key 
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differences between interoceptive self-report scales based on their association with 

alexithymia. Collectively, these findings underscore the relevance of interoceptive traits in 

alexithymia, indicating a need for these components to be concurrently measured and 

considered in research and psychological interventions for conditions that may benefit from 

enhancing adaptive interoceptive and concomitant emotional processing. 

 Following Paper 1, Paper 2, provided in Chapter 5, addresses a gap in existing 

measurements of the mind-body connection through the development and preliminary 

evaluation of a self-report scale that was developed to capture three salient constituents 

hypothesised to underlie the mind-body connection: interoceptive attention, sensation-

emotion articulation, and body-mind values. In accordance with pre-existing literature and 

the findings of Paper 1, evidence indicates that these constructs are related and may 

collectively impact upon indicators of wellbeing (Brewer et al., 2021). This study is therefore 

an important step toward operationalising the mind-body connection, providing an efficient, 

holistic questionnaire that improves upon existing interoceptive self-report scales disparately 

capturing these constructs through their unification. 

Paper 3 presented in Chapter 6, validates the mind-body connection self-report 

questionnaire that was developed and preliminarily investigated in Paper 2, thus providing 

additional support for this as a psychometrically sound and efficient measure for use in mind-

body research and practice. Moreover, this paper examines how particular mind-body 

connection scale responses impact upon typical reactivity for positive and negative emotions 

and ease of regulation in everyday life. This is an important undertaking, as positive and 

negative emotional experiences can differentially affect the body and the mind—both 

momentarily and longitudinally (Schenk et al., 2018; Willroth et al., 2020)—therein 

highlighting the importance of interoception and emotion for promoting adaptive functioning 

in dynamic environments. This paper addresses several gaps in the literature. First, research 
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examining the association between self-reported interoception and measures of emotional 

reactivity is scarce. Where conducted, correlational or regression-based analysis have 

typically been employed to examine their association (Edwards & Lowe, 2021; Vig et al., 

2022). Whilst illuminative, these techniques do not consider within-sample heterogeneity that 

can differentially affect the outcomes of interest. Secondly, one study has employed cluster 

analysis to explore how response subtypes affect emotional reactivity, wherein clusters 

consisted of self-reported interoceptive aspects only (Yun-Hsin et al., 2023). As alexithymia 

is known to influence emotional reactivity (e.g., Panayiotou et al., 2018; Panayiotou et al., 

2021) and relates to adaptive and maladaptive interoceptive aspects of subjective accuracy 

and attention (Brewer et al., 2016; Trevisan et al., 2019; Trevisan et al., 2021), its omission 

within clusters is problematic. To address these gaps, this study utilised latent profile analysis 

to identify more holistic mind-body connection profiles that include interoceptive 

propensities, emotional capacities, and mind-body connection values together. This provides 

a more nuanced account for individual differences in mind-body connection tendencies and 

conceptualisations and how particular profiles influence the frequency, intensity, persistence, 

and ease of regulating positive and negative emotions in everyday life.  

The final chapter presents a summary of main research findings of the papers 

presented within this thesis, describing the key psychological constituents of the mind-body 

connection, overviews the association between aspects of self-reported interoception and 

alexithymia, the development and validation of the self-report questionnaire assessing the 

mind-body connection, and the influence of mind-body connection profiles on emotional 

reactivity and ease of regulation. Implications and recommendations are provided to improve 

how self-reported interoception and, more broadly, the mind-body connection is 

conceptualised and measured in research. Doing so is argued to promote the cultivation of 
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healthy, adaptive cognitions and values to support effective functioning supporting 

wellbeing. 
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Chapter 2. Expanded Introduction 

2.1.1. Homeostasis and Allostasis 

Our most fundamental task as humans is to survive. Together, the biological 

processes of homeostasis and allostasis provide the foundation for survival and wellbeing by 

ensuring that organisms can maintain internal stability, adapt to changing conditions, and 

effectively respond to stressors and challenges in their ever-changing environments. By 

balancing stability with flexibility, these physiological processes support optimal functioning 

and resilience in the face of diverse threats and demands. 

Homeostasis is a dynamic and ongoing process by which a multitude of integrated 

bodily mechanisms work in concert to maintain physiological parameters (e.g., temperature, 

nutrient levels, pH) within a narrow range, conducive to optimal functioning and survival 

(Carvalho & Damasio, 2021; Craig, 2003a, 2003b; Petzschner et al., 2021). This concept was 

first alluded to by Bernard (1865/1957) in the context of the ‘milieu intérieur’, noting the 

necessity for living systems to maintain various internal variables within narrow ranges. 

Cannon (1939) extended on this notion and introduced the term ‘homeostasis’, emphasising 

the body's ability to maintain internal stability despite external fluctuations. Characterising 

homeostasis as a condition that is relatively constant, Cannon proposed that organisms 

actively regulate physiological mechanisms to ensure a dynamic equilibrium, or ‘steady 

state’, conducive to health and survival. In mammals, these mechanisms include autonomic, 

neuroendocrine, and behavioural mechanisms (Craig, 2003a). 

In the 1940s, homeostatic regulation began to be conceptualised as involving 

feedback mechanisms (Cooper, 2008; Goldstein, 2019). Negative feedback was the first 

contributory process explaining how homeostasis operates (Woods & Ramsay, 2014). This 

entails a reactive strategy in response to external perturbation, whereby deviation from the 
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optimal set-point of a regulated variable is detected, leading to corrective responses aimed at 

returning the variable to its original state (Petzschner et al., 2021). For instance, in the 

regulation of body temperature, if body temperature rises above the set-point, negative 

feedback mechanisms, such as sweating and vasodilation, are activated to bring temperature 

back into the normal range. Conversely, if temperature drops below the set-point, shivering 

and vasoconstriction occur, facilitating raising the temperature to a desirable level (Kurz, 

2008).  

Preserving homeostasis and survival necessitates adaptivity. To be adaptive, 

organisms must interpret information gathered from their sensors about past and present 

environmental conditions and then modify their actions accordingly (Petzschner et al., 2021). 

These actions will influence the environment, thus shaping future sensory inputs. Therefore, 

adaptive behaviour creates a feedback loop involving the environment, sensors, and effectors. 

Whilst homeostatic accounts of physiological regulation entail adaptive aspects, these are 

limited and can be disadvantageous when faced with an ever-changing environment 

(Petzschner et al., 2021). 

Allostasis is an alternative model of physiological regulation, involving the dynamic 

adjustment of homeostatic setpoints through physiological, neural, or behavioural change in 

response to constantly changing internal and external environments (Karatsoreos & McEwen, 

2011; McEwen, 1998; Schulkin & Sterling, 2019; Sterling, 2012; Sterling & Eyer, 1988). 

The dynamic regulation of various bodily systems, including the autonomic nervous system 

(ANS), endocrine system, and immune system, ensures that internal conditions remain within 

an optimal range suited to environmental fluctuations (Sterling & Eyer, 1988). This emphasis 

on flexibility stands in contrast to homeostasis, which aims to maintain physiological 

parameters within a set range. 
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Allostasis has been associated with prospective control, as pre-emptive actions occur 

prior to anticipated homeostatic perturbation, thereby preventing future dyshomeostasis 

(Petzschner et al., 2021). Sterling and Eyer (1988) contended that regulatory processes which 

predict and prevent errors, rather than correct them, are more efficient for effective 

functioning and survival. In this view, survival necessitates the continual intake of metabolic 

and other biological resources, which are required to plan and enact behaviours, to acquire 

resources and to protect against threats (Barrett, 2017b).  

In terms of how allostasis is implemented, Sterling (2012) proposed that the brain 

integrates prior knowledge with incoming sensory data that together facilitate predictions 

regarding what resources are required, based on current environmental conditions. The brain 

subsequently directs effectors to optimise resource distribution. In doing so, the brain 

encodes, consolidates, and updates prior knowledge based on such experiences in the service 

of optimising future resource predictions. An accumulating body of research (see Kleckner et 

al., 2017, for discussion) indicates that visceromotor regions are primarily implicated in the 

implementation of allostasis, which include the amygdala, ventral striatum, insula, 

orbitofrontal cortex (OFC), anterior cingulate cortex (ACC), and medial prefrontal cortex 

(mPFC). In conjunction, primary mediators include hormones of the hypothalamic-pituitary-

adrenal (HPA) axis (e.g., cortisol, epinephrine), catecholamines, and cytokines (McEwen, 

2005). 

Whilst prototypical allostasis is conceptualised as the achievement of optimal and 

efficient operation of key bodily systems with minimal expenditure (Barrett, 2017b), 

allostatic systems can cause dysfunction and impact upon wellbeing when they are over- or 

underactive (McEwen, 2005). The allostatic model has been drawn upon to explain how 

exposure to stressors cumulatively contributes to chronic dysregulation of the internal milieu. 

McEwen and Stellar (1993) introduced the concept of allostatic load to reflect the 'wear and 



 13 

tear' of the body, involving the cost of chronic exposure to elevated or fluctuating immune, 

neuroendocrine, metabolic, and cardiovascular responses resulting from exposure to repeated 

challenges that are experienced as stressful (McEwen, 1998, 2005; Peters et al., 2017). 

Allostatic load may accumulate following four physiological responses: (1) frequent stress—

the magnitude and frequency of responsivity when repeated over the lifespan; (2) failed shut-

down—chronic physiological activity and failure to terminate adaptive autonomic and 

neuroendocrine responses; (3) inadequate response—failure to adequately respond to 

challenge; and (4) failure to habituate to repetition of the same stressor, leading to persistent 

elevation of mediators such as cortisol (McEwen, 1998; McEwen & Gianaros, 2010). As 

such, if an individual's supportive life systems are constantly fluctuating and maladaptively 

operating at metabolically costly levels, this would arguably hinder regaining physiological 

integrity. 

Homeostasis and allostasis are clearly fundamental physiological processes that are 

vital for maintaining physiological integrity, stability, adapting to changes, and promoting 

survival and wellbeing. Over time, each has increasingly been linked to ongoing conscious 

experiences of the physiological condition of the body—interoception (Craig, 2002; Damasio 

& Carvalho, 2013; Kleckner et al., 2017; Petzschner et al., 2021). 

2.1.2. Interoception 

Interoception refers to the collective processes by which the nervous system 

anticipates, senses, interprets, integrates, and regulates signals originating from the body 

across unconscious and conscious levels (Khalsa et al., 2018; Quigley et al., 2021). Although 

terms such as ‘senses’ and 'integrates' imply unidirectional communication from organs to the 

brain, communications between the brain and the body are often bidirectional—further 

inclusive of communications from the brain to other organs and, subsequently, modulation of 

internal body signals sent back to the brain (Chen et al., 2021). Optimum sensing, 
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interpretation, integration, and regulation of internal body signals—irrespective of occurring 

at unconscious or conscious levels—are pivotal for many vital physiological functions, 

including sleeping, breathing, drinking, thermoregulation, and eating, in conjunction with 

psychological phenomena encompassing a spectrum from diverse emotions and feelings to 

motivational drives and adaptive behaviours (Chen et al., 2021; Critchley & Garfinkel, 2017; 

Khalsa et al., 2018). Such understandings, however, have emerged in the context of 

contemporary neuroscience. 

Interoception is a relatively recent concept—first alluded to by Sherrington (1906), 

who referred to the internal surface of the body as interoceptive, in contrast to exteroceptive, 

defined as constituting the external surface in direct contact with physical environment. 

Interest in interoception has fluctuated over time, with various terms proposed to encompass 

the processing of internal bodily states, including coenesthesia and somesthesia (Ceunen et 

al., 2016). In the 1980s, biological psychiatry was proliferated by observations of 

interoceptive dysfunction in panic disorder, although this trend declined following 

clarification that aetiological mechanisms extended beyond one molecular receptor target 

(Khalsa et al., 2018). Recently, investigations concerning interoception have surged, due, in 

part, to findings highlighting its crucial role in homeostatic and allostatic processes (Barrett 

& Simmons, 2015; Craig, 2002; Shaffer et al., 2022). Interoception is thus conceptualised as 

representing an essential factor contributing to momentary and long-term physical and 

psychological wellbeing. 

Initially, interoceptive processing was proposed to involve processing of visceral 

signals that were then associated with the intestine (Sherrington, 1906). Understandings of 

the viscera expanded to subsequently include cardiovascular, respiratory, gastrointestinal, and 

genitourinary systems (Desmedt et al., 2023). Traditional views on interoception held that 

perceptions related to visceral and vasomotor functions, as well as sensations of hunger and 
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thirst, were comparatively less defined and discernible when contrasted with sensations 

typically attributed to the somatosensory system, such as pain, itch, and temperature (Herbert 

& Pollatos, 2012). In line with such views, visceral signals project from the brainstem to the 

thalamus and then to the insula (Craig, 2014). Conversely, primary and secondary 

somatosensory cortices are putatively responsible for processing somatic sensations. These 

anatomical distinctions account for differences in subjective experiences between visceral 

and somatosensory sensations, with the former being more diffuse and the latter more 

localised (Craig, 2002; Desmedt et al., 2023; Herbert & Pollatos, 2012). Thus, pain and 

temperature processing, considered somatic signals, were localised to somatosensory cortices 

and were not encompassed within the definition of interoception. 

In contrast to earlier perspectives, Craig’s (2002) seminal research indicated that 

primates possess a distinct cortical representation of homeostatic afferent activity, 

encompassing all facets of the physiological status across bodily tissues. His findings 

suggested that all bodily sensations are encoded within a novel, phylogenetic system, derived 

from the afferent component of the evolutionarily ancient hierarchical homeostatic limb 

responsible for maintaining bodily integrity. As such, this system evolved from older neural 

pathways that originally served basic homeostatic functions, including thermoregulation, 

fluid balance, and energy levels, now integrating various bodily sensations contributing to 

our overall sense of internal bodily states.  

This expanded conceptualisation of interoception departed from its original narrow 

definition limited to visceral sensations, instead encompassing the perception of the body's 

physiological state within the context of ongoing activities, closely intertwined with 

motivated behaviours aimed at homeostatic regulation (Craig, 2003a, 2009b, 2014). 

Interoceptive sensations thus include hunger, thirst, fatigue, temperature, respiration (e.g., 

dyspnea), distension, pain, itch, and affective touch (Craig, 2002; Craig, 2003a; Khalsa et al., 
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2018). A specific set of neural components is responsible for mapping the vast range of 

physiological reconfigurations that continuously occur in the body, which encompasses a 

varied array of structures, including nerves and ganglia within the peripheral nervous system 

(PNS), as well as pathways and nuclei distributed throughout all levels of the CNS (Carvalho 

& Damasio, 2021; Chen et al., 2021).  

2.1.3. Physiological Pathways of Interoception. 

The lamina I spinothalamocortical pathway is a major interoceptive pathway—

responsible for transmitting interoceptive sensations from the body to specific regions in the 

brain implicated in processing these internal bodily signals. The pathway bypasses traditional 

nociceptive and visceroceptive pathways, providing direct afferent inputs regarding the 

physiological condition of the entire human body (Ceunen et al., 2016; Craig, 2002). 

Although the pathway is known for transmitting information to the brain regarding 

temperature and pain, neuroanatomical evidence indicates that its components are responsible 

for the relay of all homeostatic information (Craig, 2002; Craig, 2003b). Thinly myelinated 

Aδ and unmyelinated C small diameter primary afferents within the PNS innervate all bodily 

tissues and contain specialised receptors that conduct interoceptive information (i.e., 

mechanical, thermal, chemical, hormonal, and metabolic status of the skin, joints, teeth, 

muscles, viscera). Interoceptive information is then transmitted from the periphery to the 

lamina I layer of the dorsal horn in the spinal cord. Signals subsequently project to autonomic 

cell columns forming a loop for somato-autonomic reflexes. These also project to pre-

autonomic sites in the brainstem, including the nucleus of the solitary tract (NTS), 

parabrachial nucleus (PN), and periaqueductal grey (PAG), which integrate homeostatic 

afferent activity; subsequently, integrated information is projected to the hypothalamus. Such 

regions form homeostatic motor control hubs, which engender goal-directed, autonomic, 

neuroendocrine, and behavioural activities (Craig, 2002; Craig, 2003b; Desmedt et al., 2023).  
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Although this pathway is specifically dedicated to transmitting interoceptive 

information, it converges within the diencephalon with afferent information carried via 

cranial nerves, including the vagus nerve (Critchley, 2005). All integrated interoceptive 

information is transmitted through posterior, basal, and medial thalamic nuclei to the dorsal 

section of the posterior insula, which facilitates primary sensory processing of interoceptive 

sensations (Ceunen et al., 2016; Craig, 2002; Craig, 2003b). This characterises a homeostatic 

pathway, as its components enable the CNS to process the physiological status of all bodily 

tissues and react to maintain integrity of the interior milieu. In conjunction with the lamina I 

spinothalamocortical pathway, interoceptive processing occurs through various routes 

(Critchley & Harrison, 2013), such as the cranial homeostatic pathway and ventricular, 

blood-brain, and microglial humoral pathways, whereby each reaches the CNS through 

circulation of substances (see Ceunen et al., 2016, for review). In line with such elucidations, 

the capacity to act upon deviation from a homeostatic setpoint or predicted deficit inherently 

involves interoception. 

Through their synthesis of neurobiological findings, Carvalho and Damasio (2021) 

proposed that conscious bodily feelings—driven by homeostatic regulation—are dependent 

upon a distinct nervous system they termed the interoceptive nervous system (INS). The INS 

constitutes a collection of previously identified pathways (e.g., lamina I, vagal), nuclei and 

cortical regions which continuously sense chemical and anatomical changes in the body of an 

organism (Damasio & Carvalho, 2013). Relative to exteroceptive, cognitive, and motor 

pathways, the atypicality of INS features—including the thinly myelinated Aδ and C fibres of 

the lamina I and vagal pathways, localised gaps in the blood-brain barrier, varying modes of 

transmission mediated by specific neurotransmitters (e.g., dopamine, noradrenaline), and 

variable timescale with which changes are detected—instils further confidence in the view 

that interoception is structurally and functionally distinct from exteroception. It warrants 
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mentioning such perspectives align with Craig's (2002) physiological definition, which has 

been critiqued as restricted to homeostatic pathway processing.  For alternative perspectives, 

readers are directed to Desmedt et al. (2023), who advocate for a phenomenon-based 

definition of interoception. 

2.1.4. Key Neural Regions of Interoception 

Neuroanatomical research has substantiated the existence of an interoceptive network 

(Berntson & Khalsa, 2021; Craig, 2009a, 2014; Critchley & Harrison, 2013; Critchley et al., 

2004; Khalsa et al., 2009; Kleckner et al., 2017), comprising primary and secondary 

somatosensory cortices, the insula cortex, ACC and prefrontal cortices (i.e., ventromedial 

prefrontal cortex [vmPFC], dorsolateral prefrontal cortex [dlPFC]). Moreover, that these 

regions implicated in interoception greatly overlap and interact with those involved in bodily 

regulation by way of homeostasis and allostasis (Carvalho & Damasio, 2021; Kleckner et al., 

2017; Petzschner et al., 2021). A whole-brain network engages limbic and paralimbic areas 

of the brain (e.g., cingulate cortex, insula), nuclei located in the amygdala, ventral striatum, 

NA, PAG, NTS, Broca’s area, dlPFC, and vmPFC (Barrett & Simmons, 2015). These cortical 

and subcortical structures are implicated in essential processes, such as monitoring internal 

emotional and visceroceptive states (Critchley et al., 2004) and engendering conscious 

notions of the core self (Araujo et al., 2015). Indeed, some are argued to form neural 

correlates of consciousness (Craig, 2009b).  

The insula is consistently highlighted as crucial for interoception (Chen et al., 2021; 

Craig, 2002; Craig, 2009a, 2009b, 2014; Seth & Friston, 2016; Seth et al., 2012). This 

cortical structure is located within the lateral sulci of the brain and typically subdivided 

according to its gyri (Uddin et al., 2017). With respect to interoceptive processing, Craig 

(2002; Craig, 2008, 2009a, 2009b, 2014) proposed a posterior-to-mid-to-anterior progression 

hypothesis following the hierarchical organisation of the insula, which theorises that the 
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integration of salient information progresses from the posterior to the anterior insula cortex 

(AIC) through the mid-insula. Each division is proposed to generate distinct interoceptive and 

higher-order representations. Inputs via spinothalamocortical and non-homeostatic pathways 

are speculated to generate an initial primary interoceptive representation of the entire human 

body in the dorsal posterior insula, termed the primary interoceptive cortex (Barrett & 

Simmons, 2015), providing the foundation for the construction of feelings. This progresses to 

the mid insula which integrates feedback from visual, auditory, and vestibular systems. The 

mid-insula further communicates with the amygdala regarding the significance of stimuli and 

emotional memories, as well as with the hypothalamus concerning the current state of the 

ANS and ongoing metabolic processes. This region interacts with and integrates information 

from putatively higher-order brain regions (i.e., temporal pole, NA, OFC), providing hedonic 

and incentive signals for the determination of salience. As such, the mid insula subsumes 

essential interoceptive components and is considered the central hub for integrated re-

representation, feature extraction, and cross-modal integration (Ceunen et al., 2016). Upon 

re-representation and re-integration in the right AIC, interoception becomes truly conscious, 

given the concurrent integration of motivational, social, and cognitive conditions through 

interactions with the ACC, vmPFC, and dlPFC (Craig, 2009a, 2009b). Re-representation in 

the right AIC thus translates physiological changes into subjective perceptions of sensations, 

indicating its vital role in bridging objective physiological changes with subjective 

experiences (Craig, 2002; Craig, 2008, 2009a, 2009b, 2014). As such, interoception crucially 

involves multiple brain structures working in concert, forming a neural network for 

perceiving bodily states and providing a basis for understanding one’s wellbeing. 

The ACC also warrants consideration in the context of interoception. This structure is 

implicated in supporting various functions, including attentional allocation and orientation, 

cognitive control, motivation, and decision-making (Bush et al., 2000; Critchley, 2005; 
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Devinsky et al., 1995; Quadt et al., 2018), and forms part of the salience network alongside 

the AIC, facilitating detection of important environmental stimuli (Menon & Uddin, 2010). 

Whilst the AIC is pivotal for conscious interoception, the ACC is proposed to have a 

visceromotor function (Khalsa et al., 2009), thereby driving the transduction and regulation 

of unconscious physiological responses, and further, integrating interoceptive signals with 

cognitive and emotional processes to guide appropriate behavioural responses. Such notions 

are supported by neuroanatomical evidence demonstrating that the structures are functionally 

connected (Kleckner et al., 2017) A lesion study conducted by Khalsa and colleagues (2009) 

demonstrated that afferent processing of sensations from both the surface and within the body 

crucially involves the AIC and the ACC. Although physically separated, each of these 

structures contain von Economo neurons, which putatively facilitate rapid interconnections 

between them (Craig, 2009b) and the relaying of signals to other regions (Menon & Uddin, 

2010). Together, such regions facilitate the generation of subjective feelings and active 

engagement with internal and external environments, engendering adaptive, contextually 

appropriate responses (Critchley et al., 2004; Medford & Critchley, 2010). 

2.1.5. Predictive Accounts of Interoception 

Afferent signals can be noisy and ambiguous, thus complicating the precision with 

which the state of the body can be interoceptively identified (Petzschner et al., 2021). Rather 

than conceptualising the brain as passively processing sensory input, computational and 

predictive accounts of interoception propose the brain is an active inference generator that 

employs a ‘Bayesian filter’ for incoming sensory inputs in order to overcome afferent noise 

(Barrett & Simmons, 2015; Seth, 2013; Seth & Friston, 2016; Seth et al., 2012).  

In predictive interoceptive processing, the brain estimates the posterior probabilities 

of different internal states based on sensory evidence and prior beliefs (Petzschner et al., 

2021). By combining sensory inputs with internal predictions, the brain computes the 
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likelihood of different bodily states and updates its internal models accordingly (Barrett & 

Simmons, 2015). The brain constructs an internal model of its body in the world, involving 

beliefs or expectations about bodily states which are represented as probability distributions 

of both external and internal milieus (Barrett, 2017b; Seth, 2013). This Bayesian framework 

enables the brain to infer the most likely internal state given the available sensory 

information, facilitating efficient decision-making and adaptive responses to fluctuating 

conditions (Petzschner et al., 2021). When there is a discrepancy between actual (bottom-up) 

and expected (top-down) signals, these are termed interoceptive prediction errors (Seth et al., 

2012). Interoceptive prediction errors are conveyed through ascending signals targeting 

ventromedial areas, while descending signals from these areas carry predictions about the 

causes of interoceptive signals (Barrett & Simmons, 2015; Seth & Friston, 2016). Prediction 

error minimisation can occur through several methods: propagation of the error along cortical 

connections to update the prediction, through physical movement to generate predicted 

sensations, and alteration of how the brain attends to incoming sensory input (Barrett & 

Simmons, 2015). 

Within the Embodied Predictive Interoceptive Coding model proposed by Barrett and 

Simmons (2015), brain regions including the cingulate cortex, posterior vmPFC, posterior 

OFC, and ventral AIC—known as agranular visceromotor cortices—assess the body's 

autonomic, metabolic, and immunological resources and predict its needs, thereby enacting 

allostasis. These regions send predictions to other brain areas (e.g., hypothalamus, brainstem) 

to maintain internal balance. Simultaneously, they send predictions to the mid and posterior 

insula (i.e., the interoceptive sensory cortex). Feedback from this sensory cortex adjusts the 

predictions, but under normal circumstances, agranular regions are resistant to this feedback, 

leading to stable interoceptive predictions despite body changes. In terms of brain 
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architecture and connectivity, the granular cortex, located in the mid and posterior insula, 

amplifies and distributes sensory inputs throughout the column. 

In conditions characterised by the experience of somatic symptoms, this feedback 

loop may become disrupted, leading to increased prediction errors that may manifest as 

‘noisy’ interoceptive inputs in the brain (Barrett et al., 2016; Henningsen et al., 2018; Van 

den Bergh et al., 2017). Smith et al. (2021) demonstrated that individuals diagnosed with 

psychiatric conditions, including depression, anxiety, and substance use disorders, tend to 

exhibit attenuated sensitivity toward cardiac sensations across various contexts, particularly 

during states of homeostatic perturbation. This suggests that such disorders might manifest as 

a result of a ‘locked in’ brain that is insensitive to environmental changes and consequently 

unable to minimise prediction errors arising from bottom-up signals nor incorporate such 

factors into their generative internal model (Barrett et al., 2016). Consequently, dysfunctional 

interoceptive processing can greatly inhibit adaptivity and wellbeing. 

2.1.6. Taxonomies of Interoception 

Interoception is now regarded as a multidimensional process, whereby the functions 

of sensing, interpreting, and integrating information about the state of the body involve 

distinct, albeit reciprocal, elements (Desmedt et al., 2023; Khalsa et al., 2018). Although 

interoception primarily occurs unconsciously, elements accessible to consciousness are 

measurable. Despite relative consensus on such notions, interoceptive terminology and 

dimensional conceptualisation is heterogenous in the field (Desmedt et al., 2023), considering 

the numerous taxonomies proposed. Table 2.1 at the end of this section provides an overview 

of existing and emerging taxonomies. 

2.2.4.1. Garfinkel et al. (2015). To encourage greater consistency in construct 

definitions and operationalisation of interoceptive abilities, Garfinkel and colleagues (2015) 

proposed a three-dimensional model which differentiates interoception according to 
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measurement methodology, consisting of accuracy, sensibility, and awareness. In accordance 

with their model, interoceptive accuracy (IAcc) refers to objective accuracy in detecting 

internal signals and is assessed through behavioural paradigms gauging performance, 

including silent counting of perceived heartbeats within specific timeframes (Schandry, 1981) 

or by judging whether an external stimulus (e.g., tone) is presented in synchrony with one’s 

heart beating (Whitehead et al., 1977). Interoceptive sensibility (IS) involves the self-

perceived dispositional tendency to focus on and detect internal signals, which is assessed by 

self-report measures, such as Porges’ (1993) Body Perception Questionnaire (BPQ), although 

many interoceptive self-report scales exist and are employed for operationalisation of IS in 

mind-body research (Desmedt, Heeren, et al., 2022; Desmedt et al., 2023). The IS dimension 

has been conceptualised as an expression of a high-level model or overarching belief for how 

one generates top-down predictions about internal bodily sensations (Critchley & Garfinkel, 

2017). In other words, factors modulating how the causes of the physiological condition of 

the body are inferred. Interoceptive awareness (IAw) entails metacognitive awareness of 

accurate detection of internal bodily sensations, where measurement involves the degree to 

which objective performance corresponds with subjective confidence in performance (i.e., 

with the area under the receiver operator characteristic curve). Previous evidence indicates 

that employment of these measures provides dissociable, distinct dimensions of interoception 

(Forkmann et al., 2016; Garfinkel et al., 2015; Murphy et al., 2020). 

Garfinkel’s model has facilitated recent examinations of ‘interoceptive trait prediction 

error’ (ITPE), representing discrepancies between bottom-up and top-down interoceptive 

signalling (Garfinkel et al., 2016). Operationalisation of actual versus presumed interoceptive 

acuity involves combining performance on IAcc tasks gauging accuracy in cardiac perception 

and IS appraisals based on BPQ responses which indicate propensities for over- or 

underestimating interoceptive abilities. This aspect has emerged as a clinically relevant 
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feature in Tourette’s syndrome (Rae et al., 2019), Autism Spectrum Disorder (ASD; 

Garfinkel et al., 2016; Quadt et al., 2021), fibromyalgia, myalgic encephalomyelitis/chronic 

fatigue syndrome (Sharp et al., 2021), and functional neurological symptoms (Koreki et al., 

2020; Sojka et al., 2020). Presently, employment of ITPE is a relatively emerging method 

(Murphy et al., 2019). If this trend continues, this prompts consideration of whether the BPQ 

best encapsulates a high-level model influencing top-down interoceptive predictions. 

  2.2.4.2. Khalsa et al. (2018). Whilst Garfinkel’s model provided much utility and a 

common language for describing interoceptive domains, the three dimensions could be 

considered too broad and at the same time, perhaps too parsimonious. A panel of experts 

convened in 2016 to formulate an alternative taxonomy of conscious interoceptive 

dimensions consisting of seven distinct facets (Khalsa et al., 2018). This taxonomy extends 

on Garfinkel et al.’s (2015) prior conceptualisation and delineates additional facets of 

interoception, accompanied by suggested methods for assessment of each facet. Interoceptive 

attention refers to the observation of internal bodily sensations and capacities for directing 

attentional resources toward them. This can be captured in either a bottom-up, stimulus 

driven manner (i.e., involuntarily triggered) or purposefully directed in a top-down, goal-

directed manner and can be measured using behavioural paradigms in respiratory, cardiac, 

and gastrointestinal systems or via self-reports distinguishing between adaptive and 

maladaptive attention styles. Interoceptive detection entails the ability to detect and report the 

presence or absence of an interoceptive stimulus, assessed using objective behavioural 

paradigms. Interoceptive magnitude is the intensity that an individual perceives an internal 

bodily sensation, reflecting the amount of signal that an individual processes; it is a 

continuous variable that can be gauged through subjective reports using rating scales (e.g., 

visual analogue scales [VAS], numerical ratings), which can be estimated through combining 

prior expectations and current sensory input. Interoceptive discrimination refers to the 
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capacity to both localise a sensation within a specific interoceptive system, channel, or part of 

the body, and differentiate it from exteroceptive sensations. Examples include the capacity to 

differentiate a sense of fullness after eating from a cough and distinguishing various 

sensations originating from the same internal bodily source. Interoceptive accuracy involves 

the ability to precisely and correctly monitor changes in internal body state, which has been the 

most commonly studied feature of interoception. This is analogous to IAcc proposed by 

Garfinkel et al. (2015), in that it similarly pertains to the ability to precisely and correctly 

monitor changes in the internal bodily state. This can be measured using behavioural tests in 

various systems (e.g., cardiac). Interoceptive insight is a metacognitive detailing of the 

correspondence between subjective experience and behaviour, with measurement entailing 

that previously described for IAw (Garfinkel et al., 2015). Khalsa and colleagues also 

proposed an interoceptive sensibility/IS domain, which similarly regards the trait-based 

tendency to focus on interoceptive stimuli, requiring an evaluation of propensities across 

broad timespans. This can involve reflection on autobiographical experiences by responding 

to questions, such as, ‘To what extent do you believe you focus on and detect internal bodily 

sensations?’ (Garfinkel et al., 2015) or assessment via self-reports capturing regulatory and 

non-judgmental aspects of interoception, such as the Multidimensional Assessment of 

Interoceptive Awareness (MAIA; Mehling et al., 2018; Mehling et al., 2012). Lastly, 

interoceptive self-report scales, entailing the capacity to reflect on autobiographical 

experiences of interoceptive states, make judgments about their outcomes, and express them 

through verbal or motor responses, is typically assessed experimentally using various 

instruments or scales. This aspect is proposed to be highly complex and nuanced, which 

remain somewhat elusive and requires deeper investigation. 

2.2.4.3. Murphy et al. (2019). Due to their observations noting the equivocal 

association between IAw and ITPE outcomes developed by Garfinkel et al. (2015; 2016), 
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Murphy and colleagues (2019) proposed a theoretical model that distinguishes how 

individuals differ in terms of interoceptive abilities. They argued for a 2×2 factorial model, 

whereby Factor 1 differentiates whether interoceptive accuracy or attention is the target of 

measurement and Factor 2 distinguishes whether objective performance on behavioural 

paradigms probing interoceptive detection or self-report scales are employed. Regarding 

Factor 1, accuracy pertains to the degree to which interoceptive perception is a precise 

representation of the true state of the body, whereas attention refers to the degree to which 

interoceptive signals are the object of attention. Conversely, Factor 2 differentiates 

assessment types, according to objective versus self-report measures. Accordingly, this model 

produces four facets: (1) objective interoceptive accuracy— objective measurement of the 

accuracy of interoceptive detection, indexed by performance on objective interoceptive 

measures (e.g., heartbeat tracking or detection procedures); (2) self-reported interoceptive 

accuracy beliefs—beliefs regarding the accuracy of interoceptive perceptions, including 

confidence ratings (e.g. ratings on a VAS from ‘full perception/complete confidence’ to ‘total 

guess/no awareness’) or scores on self-report scales, such as the Interoceptive Confusion 

Questionnaire (ICQ; Brewer et al., 2016) or Interoceptive Accuracy Scale (IAS; Murphy et 

al., 2020); (3) objective interoceptive attention—objective measurement of the degree to 

which interoceptive signals are the object of attention, assessed through experience sampling 

methods; and (4) self-reported interoceptive attention beliefs— beliefs regarding the degree 

to which interoceptive signals are the object of attention, for example scores from the BPQ. 

Across six studies, Murphy and colleagues (2020) determined that there is a distinction 

between individual differences in perceived interoceptive attention and accuracy across 

objective and subjective domains, thus demonstrating validity for the 2×2 factorial model—

findings that have since been corroborated across the domains (Gabriele et al., 2022; Tünte et 

al., 2024) 
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   2.2.4.4. Suksasilp and Garfinkel (2022). In acknowledging expanded definitions of 

interoception emphasising the sense, interpretation, and integration of internal bodily signals 

across both unconscious and conscious levels, Suksasilp and Garfinkel (2022) explicated a 

framework incorporating the processing of interoception across neural, behavioural, self-

report, attentional, and higher order measures. Their approach to interoception extends on 

earlier multidimensional frameworks (Garfinkel et al., 2015; Khalsa et al., 2018) to integrate 

and differentiate dimensions based on the level of processing at preconscious and conscious, 

higher-order interpretational levels. Neural representation denotes CNS activity associated 

with interoceptive processing, including the coupling of central activity with afferent 

physiological signals, which can be gauged through neuroimaging and neurophysiological 

measures (e.g., electroencephalography). Strength of afferent signals involves the strength 

and nature of peripheral signals that communicate interoceptive states to the CNS, indirectly 

assessed by externally measuring physiological variables that activate sensory transducers at 

specific visceral organs. Preconscious impact of afferent signals involves the effect of 

fluctuations in afferent signals on their central neural representation and processing of 

external stimuli, which is particularly assessable through the cardiovascular system. 

Procedures investigating the impact of this system involve timing brief stimulus presentations 

to coincide with bursts of baroreceptor activity (during systole) or during the intervals 

between heartbeats (at late diastole), when baroreceptors and this cardiac channel are 

inactive. Other methods include experimentally manipulating organ physiology to measure 

associated changes in stimulus processing. Interoceptive accuracy represents correct and 

precise monitoring (i.e., the correspondence between) objectively measured physiological 

events and individuals’ reported experience of those events, ascertained through behavioural 

tests. Self-report and interoceptive beliefs comprises measures of beliefs, available to and 

beyond conscious access, regarding interoceptive sensations and experiences. This dimension 
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includes self-report measures, such as questionnaires including the IAS, Body Awareness 

Questionnaire (BAQ; Shields et al., 1989), and MAIA, confidence ratings on behavioural 

task performance, and task-based measures of implicit prior beliefs assumed to influence 

interoceptive perceptions. Interoceptive insight is the metacognitive evaluation of experience 

and performance (e.g., the correspondence between accuracy during an interoceptive task, 

and self-reported perceived accuracy or confidence during the task). Interoceptive attention 

pertains to observing internal bodily sensations, and includes purposefully attending to 

interoceptive sensations when instructed, along with the habitual tendency to attend to 

interoceptive sensations, relative to exteroceptive sensations, which can be assessed using 

self-reports such as the BPQ, experience sampling methods, and brain-based measures. 

Lastly, attribution of interoceptive sensations involves the interpretation of interoceptive 

sensations and their causes, such as illness or threat, assessable through self-reports such as 

the Body Sensations Interpretations Questionnaire (Clark et al., 1997) or following 

experimental inducement to manipulate threat context. 

2.2.4.5. Desmedt et al. (2023). Where Suksasilp and Garfinkel (2022) distinguish 

between bodily axes and differentiate dimensions according to the level of processing, 

Desmedt and colleagues (2023) offer a complementary framework that includes and 

differentiates dimensions based on their level of specificity. The framework proposes four 

broad categories comprised of specific, homogenous subfactors, measurable using self-report 

scales or objective behavioural paradigms. Interoceptive attention pertains to any attentional 

process related to internal signals, which includes interoceptive attention bias, attention 

regulation, and distracting subfactors. Interoceptive sensing encompasses the sense of 

internal bodily signals by the nervous system across conscious and nonconscious levels, 

involving interoceptive detection, magnitude, and localisation subfactors. Interoceptive 

interpretations refers to any interpretation, belief, attitude, and categorisation of internal 
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signals, including interoceptive trusting, worrying, emotional awareness, and somatosensory 

amplification subfactors. Interoceptive memory entails any memory process related to 

internal signals, involving subfactors such as symptom reporting bias and internal pain 

memory subfactors. Although some constructs are more dysfunctional than others (e.g., 

somatosensory amplification cf. interoceptive body listening), Desmedt et al. (2023) contend 

that the constructs are dimensional as they contain functional, subclinical, and clinical 

indicators, and that relationships can exist between and within factors and subfactors. 
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Table 2.1 

Domains, Definitions, Recommended Assessment Modes, and Assessment Examples Across Interoceptive Taxonomies. 

Taxonomy Domain Definition Recommended Assessment Modes Assessment Examples 

Garfinkel et 
al. (2015) 

Interoceptive 
Accuracy 

Objective accuracy in detecting internal bodily sensations Objective tests of interoceptive 
accuracy 

Behavioural performance 
accuracy during heartbeat 
detection/mental tracking tasks  

Interoceptive 
Sensibility 

Self-perceived dispositional tendency to be internally self-
focused and interoceptively cognisant 

Subjective self-report measures 
probing perceived aptitude 

Questionnaires, such as the BPQ 
or global self-report measures, 
such as average confidence 

 
Interoceptive 
Awareness 

Metacognitive awareness of interoceptive accuracy Relationship between objective 
performance (interoceptive 
accuracy) and awareness of 
performance 

Area under ROC curves mapping 
confidence onto accuracy 

Khalsa et al. 
(2018) 

Interoceptive 
Attention 

Observing internal body sensations Behavioural paradigms in 
respiratory, cardiac, and 
gastrointestinal systems or self-
reports distinguishing between 
adaptive and maladaptive attention 
styles. 

Behavioural attention during tasks 
manipulating focus on specific 
systems; self-reports such as the 
MAIA 

 
Interoceptive 

Detection 
Presence or absence of conscious report Objective behavioural paradigms in 

respiratory, cardiac, and 
gastrointestinal systems 

Heartbeat detection tasks 

 
Interoceptive 
Magnitude 

Perceived intensity Subjective reports Rating scales, for example VAS 
and numerical rating scales 

 
Interoceptive 

Discrimination 
Localise sensation to a specific channel or organ system 
and differentiate it from other sensations 

Subjective reports Differentiation of proximal vs. 
distal oesophageal sensation and 
subsequent gastric deposition 
following swallowing of food 
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Interoceptive 

Accuracy 
(Sensitivity) 

Correct and precise monitoring Behavioural tests in various systems Heartbeat tracking or detection 
procedures, intraclass correlations 
between bladder volumes and 
urinary urge  

Interoceptive 
Insight 

Metacognitive evaluation of experience/  
performance (e.g., confidence–accuracy 
correspondence) 

Relationship between objective 
performance (interoceptive 
accuracy) and awareness of 
performance 

Area under ROC curves mapping 
confidence onto accuracy 

 
Interoceptive 
Sensibility 

Self-perceived tendency to focus on interoceptive stimuli 
(trait measure) 

Questions probing autobiographical 
experiences or assessment via self-
reports capturing regulatory and 
non-judgmental aspects of 
interoception 

Questions such as, ‘To what 
extent do you believe you focus 
on and detect internal bodily 
sensations?’; MAIA 

 
Interoceptive 
Self-Report 

Scales 

Psychometric assessment via questionnaire 
(state/trait measure) 

Experimentally using instruments or 
scales 

BAQ, BPQ, MAIA, VSI 

Murphy et 
al. (2019) 

Objective 
Interoceptive 

Accuracy 

Objective measurement of the accuracy of interoceptive 
detection 

Performance on objective 
interoceptive measures 

Heartbeat tracking or detection 
procedures 

 
Subjective 

Interoceptive 
Accuracy 

Beliefs regarding the accuracy of interoceptive percepts Confidence ratings or scores on self-
report scales 

Ratings on a VAS from ‘full 
perception/complete confidence’ 
to ‘total guess/no awareness’; 
ICQ or IAS  

Objective 
Interoceptive 

Attention 

Objective measurement of the degree to which 
interoceptive signals are the object of attention 

Experience sampling methods Real-time recording of quality of 
attention to interoceptive signals 

 
Subjective 

Interoceptive 
Attention 

Beliefs regarding the degree to which interoceptive signals 
are the object of attention 

Scores on self-report scales BPQ 

Suksasilp & 
Garfinkel 
(2022) 

Neural 
Representation 

CNS activity associated with interoceptive processing, 
including the coupling of central activity with afferent 
physiological signals 

Neuroimaging and 
neurophysiological measures  

fMRI, EGG 

 
Strength of 

Afferent Signals 
The strength and nature of signals originating from the 
periphery that communicate interoceptive states to the CNS 

Externally measuring physiological 
variables that activate sensory 
transducers at specific visceral 
organs 

Systolic and diastolic blood 
pressure 
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Preconscious 

Impact of 
Afferent Signals 

The effect of fluctuations in afferent signals on their central 
neural representation and the processing of external 
stimuli. 

Partially assessable via the cardiac 
system 

Timing brief stimulus 
presentations to coincide with 
bursts of baroreceptor activity  

Interoceptive 
Accuracy 

Correct and precise monitoring, i.e., the correspondence 
between objectively measured physiological events and 
individuals’ reported experience of those events, 
ascertained through behavioural tests. 

Behavioural tests Heartbeat tracking or detection 
procedures, water loading 
procedure, judgement of resistive 
loads compared to free breathing 

 
Self-Report and 

Interoceptive 
Beliefs 

Measures of beliefs, both available to and beyond 
conscious access, concerning individuals’ interoceptive 
sensations and experiences 

Self-report measures, such as 
questionnaires and confidence 
ratings, and task-based measures of 
(implicit) prior beliefs thought to 
influence interoceptive perception 

IAS, BAQ, MAIA, confidence 
ratings during tasks of 
interoception 

 
Interoceptive 

Insight 
Metacognitive evaluation of experience/performance The correspondence between 

accuracy during an interoceptive 
task, and (self-reported) perceived 
accuracy or confidence during the 
task 

Area under ROC curves mapping 
confidence onto accuracy; 
correspondence between 
behavioural and self-report 
measures of interoceptive 
accuracy, and between those of 
interoceptive attention  

Interoceptive 
Attention 

Observing internal bodily sensations. Includes purposefully 
attending to interoceptive sensations when instructed, as 
well as habitual tendency to attend to interoceptive 
sensations, relative to exteroceptive sensations. 

Neuroimaging, self-report measures fMRI under instruction during 
tasks of interoceptive attention, 
HEP, BPQ, experience sampling 
methods 

 
Attribution of 
Interoceptive 
Sensations 

Interpretation of interoceptive sensations and their causes, 
such as perceived threat. 

Self-report measures BSIQ, conditioning procedures 

Desmedt et 
al. (2023) 

Interoceptive 
Attention 

Any attentional process related to internal signals Behavioural tasks and self-reports Tasks or self-reports that measure 
interoceptive attention bias, 
attention regulation, and 
distracting subfactors  

Interoceptive 
Sensing 

The sense of internal signals by the nervous system across 
conscious and nonconscious levels 

Behavioural tasks and self-reports Tasks or self-reports that measure 
interoceptive detection, 
magnitude, and localisation 
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Interoceptive 
Interpretation 

Any interpretation, belief, attitude, and categorization of 
internal signals 

Behavioural tasks and self-reports Tasks or self-reports that measure 
interoceptive trusting, worrying, 
emotional awareness, and 
somatosensory amplification 
subfactors  

Interoceptive 
Memory 

Any memory process related to internal signals Behavioural tasks and self-reports Tasks or self-reports that measure 
symptom reporting bias and 
internal pain memory subfactors 

Note. BAQ: Body Awareness Questionnaire; BPQ: Body Perception Questionnaire; BSIQ: Body Sensations Interpretation Questionnaire; EGG: Electrogastrography; 
fMRI: Functional Magnetic Resonance Imaging; HEP: Heartbeat-Evoked Potential; IAS: Interoceptive Accuracy Scale; ICQ: Interoceptive Confusion Questionnaire; 
MAIA: Multidimensional Assessment of Interoceptive Awareness; ROC: Receiver Operating Characteristic; VAS: Visual Analog Scale; VSI: Visceral Sensitivity Index. 
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2.1.7. Implications of Competing Taxonomies 

Whilst these taxonomies are valuable, there is no accepted consensus on the definition 

and constituents of interoception. To date, Garfinkel and colleagues’ tripartite framework has 

been widely endorsed within the interoceptive field, despite evidence indicating that this 

model should be revised (Desmedt et al., 2023; Murphy et al., 2019). Various alternative 

frameworks have been proposed to address the well-described theoretical and empirical 

issues with this parsimonious model. Garfinkel arguably recognises the limitations of the 

original model, based on her involvement in the development of two frameworks that 

followed (Khalsa et al., 2018; Suksasilp & Garfinkel, 2022). To some degree, these 

frameworks propose diverse conceptualisations, arguably contributing to confusion and 

ambiguity regarding the definition and measurement of interoceptive constructs. 

Cumulatively, this undermines the consistency, comparability, and generalisability of 

research findings. Due to profoundly disparate conceptualisation and methodology, the 

application of interoceptive constructs in mental health research and treatment settings has 

been hindered (Khalsa et al., 2018). Accordingly, developing consistent terminology and 

measurement approaches is essential for advancing research in interoception. Doing so would 

promote greater clarity, replication, and reliability of findings across studies and enhance the 

translation of research findings into clinical practice, thereby establishing a basis for 

developing and delivering interventions targeting interoceptive processes to improve adaptive 

behaviour, health, and wellbeing. 

2.1.8. Adaptive and Maladaptive Aspects of Interoception 

Aspects of interoception can profoundly contribute to both adaptive and maladaptive 

outcomes. Accordingly, distinguishing between adaptive and maladaptive aspects of 

interoception is essential for contextualising conflicting research findings and facilitating the 
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selection of appropriate interoception measures that complement research objectives 

(Trevisan et al., 2021). Some authors have discerned that evidence regarding interoceptive 

attention provides insights for the constituents of adaptive and maladaptive interoception on 

the basis of specific measures and their association with clinical outcomes (e.g., Mehling, 

2016; Trevisan et al., 2021).  

Interoceptive attention may form a foundational psychological mechanism of the 

mind-body connection, considering evidence suggesting that homeostasis and allostasis 

provide a basis for wellbeing (Guidi et al., 2020) and the substantial overlap of regions of the 

CNS involved in physiological regulation with those active during interoceptive processing 

(Barrett & Simmons, 2015; Craig, 2014; Kleckner et al., 2017). By directing focus towards 

internal bodily signals and thus facilitating conscious awareness of these sensations, 

interoceptive attention can subsequently stimulate motivated behaviour aimed at addressing 

the state of the body, particularly during states of felt homeostatic perturbation (Craig, 

2003a).  

Research has shown that neural regions, including the bilateral dorsal mid-anterior 

insula and AIC, support the orientation of attention toward bodily sensation, along with the 

processing and representation of bodily signals (Haruki & Ogawa, 2021; Wang et al., 2019). 

In a predictive processing context, interoceptive attention, subsumed by such neural regions 

and the salience network, is proposed to facilitate attunement of the internal model. This 

process can augment a greater reduction in interoceptive prediction errors (Barrett, 2017b). 

Interoceptive attention may promote adaptive regulation and functioning by enhancing the 

prediction of errors that require attention and are relevant to allostasis, making them worthy 

of expending energy on encoding and consolidating (Barrett, 2017b).When efficiently 

implemented, this process enhances future adaptive functioning in dynamic environments. 
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Findings from Petzschner et al. (2019) illustrate the importance of adaptive 

interoceptive attentional control and flexibility. They determined that interoceptive attention 

modulates the heartbeat evoked potential. This indicates that attention enhances the precision 

and salience of sensory signals, conversely increasing prediction errors for exteroceptive 

cues. Moreover, they reported that the strength of modulation (the difference between peak 

heartbeat evoked potential amplitude for interoceptive and exteroceptive cues) significantly 

explained variance in self-reported ANS reactivity. Accordingly, heightened perceptions of 

ANS dysfunction is proposed as caused by an inability to downregulate the salience of 

interoceptive signals where attention to the body is unnecessary.  

Such findings have significant implications for clinical populations with a heightened 

bodily focus. An attentional bias towards interoceptive rather than exteroceptive cues may 

lead to heightened neural activation in response to interoceptive signals, potentially 

amplifying and reinforcing perceptions of severe somatic symptoms. This highlights the need 

for flexible interoceptive attention, which can promote better balancing of the salience of 

interoceptive and exteroceptive signals. Effective, flexible, interoceptive attention may serve 

to reduce unnecessary bodily focus and support better regulation and functioning. 

Conversely, maladaptive interoceptive attention and an overemphasis on bodily sensations 

can potentially contribute to chronic physiological dysregulation (i.e., allostatic load; 

Panayiotou et al., 2021). Accordingly, it becomes clear that the balance of interoceptive and 

exteroceptive attention is crucial for optimal regulation and functioning. 

In a subjective context, adaptive and maladaptive interoceptive attention styles pertain 

to how individuals perceive and attend to their internal bodily sensations in ways that either 

promote or hinder their wellbeing and adaptive functioning (Mehling, 2016). Adaptive 

attention involves bodily sensations being regarded as important, confidence in the capacity 

to orient, sustain, and control attention to sensations, and non-judgmental acceptance of 
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immediate experience. Such characteristics are proposed as assessable via the MAIA 

(Mehling, 2016). Moreover, an adaptive interoceptive attention style been regarded as 

encompassing propensities for mindfully attending to interoceptive cues, reflecting a virtue 

that involves balanced, flexible awareness of sensations (Mehling, 2016). In essence, this 

entails capacities for shifting or maintaining focus, based on situational contexts and 

individual needs. Such tendencies are proposed to facilitate effective regulation, and are 

regarded as healthy, adaptive, and resilience-promoting (Mehling, 2016; Trevisan et al., 

2021), which can be cultivated through clinical applications of mindfulness and other 

meditative practices (Khalsa et al., 2018). Conversely, a maladaptive attention style tends to 

be conceptualised as involving hypervigilance and preoccupation with interoceptive cues—

proposed as measured by the BPQ. This style can culminate in heightened searching, 

sensitivity, and reactivity to interoceptive stimuli (Mehling, 2016; Trevisan et al., 2021). 

Such propensities are associated with clinical indicators, including dispositional anxiety, 

rumination, and somatisation, wherein psychological distress is experienced as physical 

symptoms indicative of medical illness (Mehling, 2016; Trevisan et al., 2021). However, it 

warrants mentioning that this style can also involve dispositional avoidance of sensations 

(Khalsa et al., 2018; Mehling et al., 2009). For instance, one study found that patients with 

fibromyalgia—a functional disorder characterised by musculoskeletal pain linked to 

somatisation—exhibited higher propensities for noticing comfortable, neutral, and 

uncomfortable interoceptive sensations and distracting themselves from sensations of pain 

and discomfort when compared to healthy controls (Schmitz et al., 2021). This finding 

highlights disturbances in interoceptive attention perceptions and beliefs within this clinical 

population. Considered together, these perspectives and findings shed light on the vital 

contributions of adaptive interoceptive construals to perception and flexibility, imperative for 

adaptability. 



 38 

2.1.9. The Importance of Self-Reported Interoception 

Acuity in objective accuracy and awareness or insight is essential for maintaining 

optimal functioning and engenders adaptive behaviour (Trevisan et al., 2021). Although any 

subjective assessment inherently involves bias, strongly held beliefs regarding interoceptive 

abilities may influence overall interpretation of bodily sensations (Critchley & Garfinkel, 

2017; Suksasilp & Garfinkel, 2022) and subsequently guide the enactment of behaviours 

aimed at addressing equilibrium and wellbeing. Within interoceptive research, IAcc and IAw, 

proposed by Garfinkel and colleagues, are dimensions of heightened interest (Khalsa et al., 

2018), chiefly assessed through tasks ‘cardioception’, including heartbeat tracking (heartbeat 

discrimination task; Whitehead et al., 1977) or counting (Schandry, 1981). However, 

additional physiological tests are utilised, such as the water load task for gastrointestinal 

sensitivity or respiratory resistance load detection (Critchley & Garfinkel, 2017). Whilst these 

are traditionally measures of IAcc and IAw, they assess a singular bodily channel and are not 

generalisable to other systems (Ferentzi et al., 2018). Furthermore, the psychometric 

properties of popular cardiac measures are controversial and have been subject to much 

scrutiny (Ainley et al., 2020; Corneille et al., 2020; Desmedt et al., 2018; Ring & Brener, 

2018; Ring et al., 2015; Zamariola et al., 2018; Zimprich et al., 2020). Major criticisms of 

these measures pertain to the influence of subjective prior beliefs on performance, feedback 

encouraging implicit learning over trials, heterogeneity of time intervals between trials, and a 

lack of predictive validity (Desmedt et al., 2018; Ring et al., 2015; Zamariola et al., 2018). 

Such factors cumulatively confound whether performance is valid and true to actual accuracy 

or awareness. Furthermore, meta-analyses have demonstrated that performance on objective 

cardiac tasks operationalising IAcc and IAw do not appear to be significantly associated with 

major indicators of wellbeing, including trait anxiety, depression, or emotion deficits (Adams 

et al., 2022; Desmedt, Van Den Houte, et al., 2022; Jenkinson et al., 2024).  
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In contrast, subjective interoceptive beliefs assessed by questionnaires seem to 

influence clinical outcomes amongst various psychiatric populations. This overview is 

provided in Paper 2. As such, interoceptive constructs assessed by self-report scales may be 

more suitable indicators of clinical status than brain-based measures and behavioural tasks 

probing performance in discrete interoceptive channels (Suksasilp & Garfinkel, 2022).  

In line with such evidence, this thesis focusses on the subjective aspects of 

interoception accessible to consciousness and assessable via self-report scales, deducing that 

such aspects may form a basis for identifying appropriate psychological constituents of the 

mind-body connection. Despite the recent development of more valid and reliable measures 

of objective interoception (e.g., Larsson et al., 2021; Plans et al., 2021), evaluating accuracy, 

detection, awareness, or insight demands sophisticated techniques, where tasks are usually 

administered by specialists (Montoya-Hurtado et al., 2023). Conversely, interoceptive self-

report scales provide clinicians and researchers with an economical and practical approach to 

assessing interoception, providing critical insights into how individuals perceive and interpret 

their bodily sensations. This is crucial for understanding various health conditions and 

informing treatment strategies aimed at holistically strengthening mind-body connections to 

promote adaptive physical and psychological functioning. 

2.2. Emotion 

At their core, emotions enable us to make meaningful sense of our internal and 

external experiences and are the quintessence of subjective experience (Barrett, Mesquita, et 

al., 2007). What an emotion is, however, remains controversial and fervently debated 

(Adolphs, 2017; Adolphs et al., 2019; Barrett, 2006a, 2006b, 2017b; Barrett, Lindquist, et 

al., 2007; Barrett, Mesquita, et al., 2007; Izard, 1993, 2007; LeDoux, 2012; Ortony, 2022; 

Panksepp, 2005, 2007, 2008, 2011). This debate may be driven, in part, by divergent 

assumptions which inform subsequent attempts to explain different phenomena.  



 40 

Early theorists postulated that bodily states contribute to emotional experiences 

(James, 1894; Lange, 1885). This position was overtaken by prevailing assumptions that 

emotions are biologically determined (Tomkins, 1962, 1963), discrete entities (Izard, 2007; 

Panksepp, 2007) caused by distinct neurocircuitry (Panksepp, 2004), which are universally 

experienced (Ekman, 1999; Matsumoto & Wilson, 2022). In some respects, these views have 

regarded bodily changes as outcomes of emotions, rather than a constituent. Conversely, 

others propose that the interpretation of physiological sensations and changes plays a vital 

role in the generation of emotions, as they may form a foundation for affective states (Barrett, 

2017b; Craig, 2009a, 2009b; Critchley & Garfinkel, 2017; Lindquist, 2013; Schachter & 

Singer, 1962; Seth, 2013). 

Despite stark differences in perspectives, it is generally accepted that emotion 

involves an ensemble of psychological states that include subjective experience, cognitions, 

expressive movements and behaviours, and physiological changes (Damasio & Carvalho, 

2013; Gross & Feldman Barrett, 2011; LeDoux & Hofmann, 2018), and constitutes a 

fundamental aspect of psychological models of the mind (Gross & Feldman Barrett, 2011). 

Existing theories of emotion are heterogenous and often contradict each other. Differences in 

perspectives are particularly notable in considerations regarding whether emotions are caused 

by distinct, specific processes, and exhibit universality, variability, and discreteness (Gross & 

Feldman Barrett, 2011). Whilst popular assumptions about emotion demonstrate various 

points of difference, they can be regarded as falling under several broad categories, including 

basic, appraisal, and psychological constructionist theories (Gendron & Barrett, 2009; Gross 

& Feldman Barrett, 2011; Lindquist, 2013). The following sections provide an overview of 

the key assumptions underlying differing perspectives in the conceptualisation of emotion. 
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2.2.1. Basic Theories 

Basic emotion theories posit that emotions are innate, universal phenomena, triggered 

by relevant external stimuli which activate brain mechanisms, leading to stereotyped and 

obligatory responses (Wilson-Mendenhall et al., 2011). This view can be traced back to 

Charles Darwin (1872/1965), who postulated that emotions have evolved to serve adaptive 

functions, with particular mammalian behaviours reflecting inherited mental states he 

categorised using English emotion words (Gendron & Barrett, 2009). Typically, proponents 

of this view propose that there are a limited number of fundamental, discrete emotions (e.g., 

happiness, fear, surprise), each with distinct physiological, neural, and behavioural 

characteristics (Ekman, 1971; Izard, 1977, 2007; Panksepp, 2004; Plutchik, 1982; Tomkins, 

1962, 1963). Each basic emotion is argued to correspond to specific neural pathways and 

regions (Panksepp, 2004), with distinct ANS ‘fingerprints’ (e.g., elevated heartrate in anger 

and fear; Ekman et al., 1983; Siegel et al., 2018), although variation in ANS activity is 

deemed epiphenomenal (Siegel et al., 2018). Basic emotions are regarded as expressed 

through universally recognisable facial expressions (Ekman, 1971; Ekman & Friesen, 1971; 

Matsumoto et al., 2008), facilitating cross-cultural understanding. These theories emphasise 

the evolutionary function of emotions in facilitating environmental navigation and response 

(Izard, 2007; Panksepp, 2004; Plutchik, 1982). 

However, a body of evidence challenges basic theories. For instance, they may 

oversimplify emotional diversity, neglecting cultural and individual variations (Gendron et 

al., 2018). Emotional expressions and experiences vary significantly across cultural contexts, 

therein questioning their universality (e.g., Gendron, Hoemann, et al., 2020; Hoemann et al., 

2024; Russell, 1991). Instead, evidence suggests that emotions exist as populations of 

context-dependent instances with varying features (e.g., ANS activity, expressions; Azari et 

al., 2020; Boiger et al., 2018; Chikazoe et al., 2014; Hoemann et al., 2020; Siegel et al., 2018; 
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Wilson-Mendenhall et al., 2013). Additionally, the reliability of universally recognisable 

facial expressions between and within cultures is weak (Barrett et al., 2019; Gendron et al., 

2018; Gendron et al., 2014). Moreover, the claim of distinct neural circuits for specific 

emotions is also contested (Barrett, 2006a; Barrett, Lindquist, et al., 2007), as empirical 

evidence shows substantial overlap in brain activation patterns across emotions, suggesting a 

more interconnected neural network (Clark-Polner et al., 2016; Lindquist et al., 2012; Raz et 

al., 2016). 

2.2.2. Appraisal Theories 

Appraisal theories of emotions emphasise the significance of cognitive evaluations 

and subjective interpretations in shaping emotional experiences in response to various stimuli 

(Gendron & Barrett, 2009). Emotions are assumed to arise from appraisals of events, 

situations, and objects (Frijda, 1993; Roseman & Smith, 2001) and are elicited when these 

are appraised as salient and aligned with goals (e.g., Frijda, 1986; Lazarus, 1991; Scherer, 

1984). Appraisal models emerged to encompass cognitive aspects contributing to emotional 

experiences (Barrett, Mesquita, et al., 2007), viewing emotions as intentional states that occur 

in the context of objects or situations (Gendron & Barrett, 2009). Emotions are regarded as 

dynamic (Scherer, 1984; Smith & Ellsworth, 1985), involving constant evaluations and 

responses to the environment. Each emotion is differentiated by specific patterns of cognitive 

appraisals (Ellsworth, 2013), explaining individual and temporal differences in emotional 

responses (Roseman & Smith, 2001); similar appraisal patterns in disparate situations can 

result in experiencing the same emotion (Barrett, Mesquita, et al., 2007; Roseman & Smith, 

2001). Appraisal theories propose that emotions serve adaptive purposes, motivating 

responses to address and overcome challenges (Arnold, 1960; Ellsworth, 2013; Lazarus, 

1991; Scherer, 1984; Smith & Ellsworth, 1985). The appraisal system is believed to have 

evolved to process information predicting when specific emotional reactions will facilitate 
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coping (Lazarus, 1991; Roseman & Smith, 2001) through selection of emotional responses 

most likely to achieve needs in the context of prevailing conditions. 

However, appraisal theories have also attracted criticism. Theories assuming that 

appraisals preclude emotional elicitation (e.g., Scherer, 1984) arguably view emotions as 

primarily involving bottom-up processing, which can delay rapid, adaptable emotional 

responses (Clore & Ortony, 2013). They may also insufficiently account for what people 

subjectively experience through aggregation of phenomenological details, which diminishes 

variation in emotional experiences across contexts (Barrett, Mesquita, et al., 2007). As with 

basic theories, Western appraisal models can neglect cultural variations in appraisal 

dimensions and emotional responses (Barrett, Mesquita, et al., 2007), and oversimplify 

emotional experiences across diverse cultures. Moreover, research methodologies used in 

studies of appraisal theories, often relying on recalling or imagining past emotions, are 

criticised for lacking ecological validity (Barrett, 2006b; Barrett, Mesquita, et al., 2007). In 

such applications, self-reports may rely on semantic knowledge or beliefs about emotions, 

instead assessing characteristics of prototypical emotional experiences rather than real-time 

emotional experiences. 

2.2.3. Psychological Constructionist Theories 

Psychological constructionist accounts do not regard emotions as discrete mental 

states with unique characteristics, functions, and causes compared to other mental states, such 

as cognition and perception (Lindquist & Barrett, 2008). Such approaches contend that 

emotions do not arise from dedicated mechanisms; rather, that they emerge from an ongoing, 

adaptable constructive process involving fundamental psychological components, brain-

based processes, sociocultural influences, and conceptual knowledge (Barrett, 2006b, 2017b; 

Gross & Feldman Barrett, 2011; Lindquist, 2013; Lindquist & Barrett, 2008; Oosterwijk et 

al., 2015; Russell, 2003). In contrast to basic and appraisal theories, these accounts emphasise 
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the role of physiology in emotion by acknowledging that bodily sensations form a crucial 

constituent, shaping emotional experiences. Psychological constructionist models delineate 

several basic ‘ingredients’ as contributing to emotional experiences, including affect and 

categorisation (Barrett, 2006b; Barrett & Bliss‐Moreau, 2009; Lindquist, 2013; Lindquist & 

Barrett, 2008).  

Affect—often termed ‘core affect’ in the psychological constructionist literature 

(Lindquist & Barrett, 2008; Russell, 2003; Russell & Barrett, 1999)—is an irreducible 

property of the mind and central to consciousness (Barrett, 2017b; Barrett & Bliss‐Moreau, 

2009; Russell, 2003). Within these accounts, affect refers to “the most elementary 

consciously accessible affective feelings (and their neurophysiological counterparts) that 

need not be directed at anything” (Russell & Barrett, 1999, p. 806). This abstract mental state 

can manifest as bodily sensations or symptoms, but is more commonly experienced as 

varying on dimensions of valence, encompassing feelings of pleasantness to unpleasantness, 

and arousal, involving feelings of activation to quiescence (Barrett, 2017b; Feldman et al., 

2024; Lindquist, 2013). Each dimension is regarded as distinct and of equal importance (Yik 

et al., 1999) within subjective bodily state representations, although large variation exists 

with respect how individuals experience affect (Barrett, 2004; Kuppens et al., 2013). This 

basic mechanism engenders conscious representations of interoceptive sensations, thereby 

fluctuating moment-to-moment (Barrett, 2017b; Feldman et al., 2024). Lindquist et al. (2016) 

conducted a meta-analysis of 397 neuroimaging studies to elucidate whether bipolarity in 

affect is represented by significantly distinct regions in the brain. The evidence suggested 

there is no single region that is significantly linked to positive or negative affective 

processing. Rather, that the brain represents affect more generally, where it is broadly 

distributed amongst neural regions, including the AIC, ACC, vmPFC, amygdala, ventral 

striatum, and thalamus—regions also implicated in interoception, homeostasis, and allostasis 
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(Barrett & Simmons, 2015; Chen et al., 2021; Kleckner et al., 2017; Petzschner et al., 2021; 

Smith et al., 2017), thus indicating that interoceptive information transduced, transmitted, and 

integrated by the CNS provides the foundation for subjective affective experiences (Feldman 

et al., 2024). 

Categorisation is also emphasised in psychological constructionist accounts (Barrett, 

2006b, 2012, 2017b; Lindquist, 2013; Russell, 1991), entailing the process that transforms 

affect into instances of emotion, which are accrued through prior experiences (e.g., 

knowledge, episodic memories) and imbued with sociocultural factors (Gendron, Mesquita, 

et al., 2020). This is the mental process of grouping objects, instances, or events according to 

perceived similarities, whereas categories are distinct groupings of particular purposes or 

functions in a given situation.(Barrett, 2017b; Hoemann et al., 2019). Conversely, concepts 

are the mental representation of categories. In the context of emotion categories, these are 

proposed to be variable, flexible, abstract, and ad-hoc—grouped according to functional, 

psychological features that are situationally constructed, whereby similarity amongst 

instances is grounded in context, goals, and needs (Hoemann et al., 2019). Anger, as an 

example, may differ based on circumstance. In threatening situations, anger may be goal-

directed to be effective or powerful, whereas in situations involving coordinated action (e.g., 

protests, boycotts), the anger category may include instances that share the functional goals 

of group membership, recognition, and achievement of demands. 

2.2.3.1. The Theory of Constructed Emotion. One notable psychological 

constructionist theory is that proposed by Barrett (2017b)—the Theory of Constructed 

Emotion (TCE). This theory draws on predictive processing to propose that emotions are 

not fixed entities but are constructed by the brain based on predictions derived from prior 

experiences and contextual cues. Specifically, the brain is hypothesised to run an internal 

model that regulates the body in the service of allostasis. The internal model consists of 
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past experiences which are implemented as concepts—in this context, a suite of embodied, 

whole-brain representations that predict what is about to happen in the sensory 

environment, identify which actions facilitate management of impending events, and their 

impact on allostasis.  

Interoceptive prediction errors are encoded and consolidated when they are 

envisioned to result in physiological changes, thereby impacting upon allostasis. When 

prediction errors are minimised, this engenders a perception or experience. Accordingly, the 

prediction explains the causes of events to the perceiver and subsequently guides their 

actions. When the internal model generates an emotion concept for the current context, the 

categorisation results in the experience of an emotion. In accordance with the TCE, accurate 

identification of actual internal states—be it emotional or physiological—may produce more 

accurate predictions. This can enable effective regulation of available resources and facilitate 

adequate, adaptive actions that favour allostasis and the maintenance of homeostasis. For 

instance, accurate identification and differentiation between hunger and anger may enable 

more precise predictions to become accessible, thereby enabling individuals to act in 

situationally appropriate ways that address the predicted state (MacCormack & Lindquist, 

2019)—for example, searching for food to consume (Craig, 2003a; Schulkin & Sterling, 

2019) or engaging in deep breathing to downregulate autonomic reactivity (Gross, 2015). 

These mechanisms acting in concert engage the default mode network—active during mind-

wandering and recalling past events and supporting functions such as information processing, 

cardiovascular function, and autonomic activity. Additionally, the salience network is 

involved, supporting attention, memory, emoting, integration of multimodal information, and 

regulating ANS activity (Barrett, 2017b; Barrett & Satpute, 2013; Kleckner et al., 2017). 

The concept of the ‘affective niche’ also forms part of the TCE. This is derived from 

embodied perspectives on brain function as subserving allostasis (Gendron, Mesquita, et al., 
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2020). Affect alone is insufficient for driving behaviour, instead prompting the brain to 

search for explanations using past experiences to predict factors (i.e., objects, events, 

situations) that will affect allostasis, thereby causing changes in affect (Barrett, 2017a, 

2017b). An individual’s affective niche comprises aspects of the immediate physical and 

psychological environment that is relevant to an individual’s allostasis (Gendron, Mesquita, 

et al., 2020). Factors deemed important for one’s allostasis through prior experience carry 

higher weighting in guiding future decision-making and goal-directed behaviour. As these are 

representative of value, they are ‘signal’ in the affective niche, relative to ‘noise’ (factors 

outside of or not integrated into the niche). Thus, an affective niche can be regarded as parts 

of the environment that are meaningful for and relevant to an individual’s wellbeing.  

Accordingly, the TCE proposes emotional states are the product of the brain 

categorising sensory inputs as instances of specific emotions based on prior encounters of 

sensations and the current environment. The application of predictive processing to emotional 

experiences indicates that affective responses are not solely reactive, but actively constructed 

by the brain. This aligns with the constructionist assumption that emotions are not 

biologically hardwired, pre-existing categories. They are dynamically created by the brain 

through a process of prediction and situational interpretation of physiological changes. 

2.2.4. Positive and Negative Emotions 

Although positive and negative emotions are not distinctly represented in the brain 

(Lindquist et al., 2016), they are experienced as qualitatively distinct (Diener & Emmons, 

1984; Yik et al., 1999). Whilst positive emotions are less expansive and differentiated when 

compared to negative emotions (Fredrickson, 1998), they can have significant momentary 

and long-term benefits. According to Fredrickson (1998, 2001, 2004), positive emotions 

(e.g., joy, interest, contentment, love) play a crucial role in the ‘broaden-and-build’ theory, 

which suggests that these emotions facilitate the cultivation of physical, intellectual, and 
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social resources, leading to long-term psychological wellbeing. The theory emphasises the 

beneficial impact of positive emotions on an individual’s cognitive and behavioural 

repertoires, as well as on their long-term wellbeing (Fredrickson, 2001). Furthermore, that 

positive emotions play a crucial role in expanding momentary thought-action repertoires, 

thereby promoting the expansion of attention and interest in the environment which 

encourage play and exploration—contrasted with the narrowing of thought-action tendencies 

and attentional focus associated with negative emotional states (Fredrickson, 1998). This 

broadening of momentary repertoires augments building enduring personal resources 

(Fredrickson, 2004), whereby resources accumulated through ongoing experiences of positive 

emotions enable individuals to draw upon a vaster resource reserve during challenging 

circumstances, thereby enhancing resilience and overall wellbeing.  

Evidence reported by Tugade and colleagues (2004) demonstrates that positive 

emotion granularity (the tendency to represent positive emotional experiences with precision 

and specificity rather than as general pleasant states) and positive affectivity promote 

psychological resilience and adaptive coping. They determined that trait resilience exhibited 

a significant positive association with positive affectivity, although no significant relationship 

was found with negative affectivity. Moreover, individuals with higher trait resilience 

displayed increased happiness and interest during experimental induction of anxiety to 

produce cardiovascular reactivity. Notably, higher trait resilience was linked to shorter 

durations of cardiovascular reactivity, indicating quicker recovery from negative emotional 

arousal. This relationship was mediated by positive emotions, suggesting that positive 

emotions facilitate quicker recovery in individuals with higher trait resilience following 

anxiety induction. Furthermore, individuals with higher positive emotional granularity 

demonstrated reduced tendencies for mental self-distraction and increased behavioural 

disengagement, indicating propensities for reflective, momentary pausing before engaging in 
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coping strategies. Moreover, positive emotional granularity was inversely associated with 

automatic coping styles and experiential engagement, suggesting that individuals with higher 

levels of positive emotional granularity carefully consider various behavioural options rather 

than relying on heuristics to guide coping behaviour. In line with such proposals and 

evidence, the cultivation of positive emotions may be particularly effective for the 

downregulation of physiological reactivity, thereby presenting a promising avenue for 

preventing and treating conditions rooted in negative emotionality, such as depression, 

anxiety, and stress-related illnesses (Fredrickson, 2000). 

Negative emotions, often viewed as adverse, can also play a vital role in both physical 

and psychological health. Whilst positive emotions are typically associated with wellbeing 

(Tugade et al., 2004), negative emotions, when properly understood and managed, can also 

offer significant benefits. Key aspects contributing to the positive impact of negative 

emotions is the granularity or differentiation of these emotions. Individuals with high 

granularity for negative emotions can differentiate feeling angry from frustrated or irritated 

and other negative emotions, such as feeling nervous, fearful, upset, lethargic, ashamed, or 

lonely. By contrast, those with low granularity experience negative emotions in global terms, 

such as feeling ‘bad’ (Hoemann et al., 2021; Wilson-Mendenhall & Dunne, 2021). 

High granularity for negative emotions is conceptualised as a veritable gateway to 

greater wellbeing through a sequence of events initiated by the experience of intense negative 

emotions (Kashdan et al., 2015). The sequence begins with the onset of intense, distressing 

emotions. Initially, the act of labelling emotions provides insight into the situation and 

potential courses of action. Secondly, labelled emotions become easier to manage and either 

lose significance or facilitate achievement of personal goals. Thirdly, effective emotion 

management enables individuals to pursue personal aspirations beyond altering or controlling 

private mental events. However, individuals experiencing intense distress may prioritise the 
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management of their emotions over other life goals, leading to unfocused aims and use of 

potentially harmful coping mechanisms. 

Indeed, individuals with capacities for differentiating between different types of 

negative emotions tend to employ adaptive strategies for managing their emotions and 

experience better psychological health outcomes (Barrett et al., 2001; Kashdan et al., 2015; 

Smidt & Suvak, 2015). Findings reported by Barrett and colleagues (2001) are particularly 

illuminative of the benefits of negative emotion differentiation and granularity, with results 

suggesting that greater differentiation and intensity in negative emotional experiences is 

associated with more frequent management of negative emotions, particularly amongst 

individuals experiencing intense emotions. Moreover, higher negative emotion differentiation 

and granularity has been associated with lower levels of neuroticism, depression, and 

negative self-esteem, highlighting its role in promoting mental health and wellbeing (Erbas et 

al., 2014; Schmitt et al., 2024; Willroth et al., 2020).  

These lines of evidence cumulatively indicate that the cultivation both positive and 

negative emotions plays a significant role in promoting physiological and psychological 

health. Positive emotions broaden cognitive repertoires, build personal resources, and foster 

resilience, promoting quicker recovery from negative emotional arousal and effective coping. 

Conversely, high granularity for negative emotions aids in emotion management, reducing 

negative states and promoting goal attainment. As such, both positive and negative emotions, 

when represented, cultivated, and managed appropriately, contribute to overall health and 

wellbeing through distinct yet complementary pathways. 

2.2.5. Emotional Reactivity 

Whilst most theories of emotion seek to explicate the fundamental nature, 

components, and processes underlying emotional experiences, other accounts focus on 

elucidating individual differences in propensities for exhibiting heightened or attenuated 



 51 

emotional responses to stimuli or events. Emotional reactivity pertains to a suite of transitory 

states geared toward survival, which equip humans and other species to react to stimuli by 

discerning between positive and negative cues and prompting relevant behavioural responses 

(Becerra & Campitelli, 2013). Emotional reactivity is regarded as multifaceted and 

chronometric (e.g., Becerra & Campitelli, 2013; Becerra et al., 2019; Klonsky et al., 2019; 

Preece et al., 2019), whereby emotional responses are proposed to involve three key aspects: 

frequency of activation, intensity, and duration or persistence of emotional responses, leading 

to alterations in subjective experiences, behaviour, and physiology (Larsen & Diener, 1987). 

Examination of individual differences in emotional reactivity necessitates discrimination 

between phases involved in emotional responses (Davidson, 1998; Panayiotou et al., 2021). 

Davidson (1998, 2015) hypothesised that four related, yet distinguishable, 

components encapsulate the typical properties underlying emotional experience. Individual 

differences are proposed as attributable to: (1) positive and negative affect; (2) activation; (3) 

intensity; and (4) duration. These aspects and phases are detailed in Paper 3. Individuals may 

exhibit distinct patterns of emotional reactivity when experiencing positive and negative 

emotions. Moreover, variations can arise in how strongly the emotion is experienced, the 

magnitude of an emotional stimulus needed to evoke a response, the duration until emotions 

subside, and the time taken for activation levels to return to normal. Such components 

encapsulate and provide parameters for the chronometric nature of differences in emotional 

responsivity (Davidson, 1998, 2015). 

Davidson (1998) highlights that approach and withdrawal drive individual differences 

in emotional experiences. These factors contribute to particular affective styles and 

propensities for experiencing particular emotions. Drawing on evidence suggesting prefrontal 

asymmetry and the existence of neural circuity associated with motivation and emotion (e.g., 

Davidson, 1994), he proposed that activation of an approach system augments engagement 
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with positive stimuli, thereby facilitating appetitive behaviour which fosters positive affect 

(e.g., pride, enthusiasm) that is generated for pursuit of and following attainment of desired 

goals. Conversely, activation of a withdrawal system facilitates withdrawal from aversive 

stimuli, concurrently generating negative affectivity (e.g., fear, disgust) that promotes 

distancing from the source of aversion. Deficits in the approach system is proposed to 

manifest as withdrawal from positive or rewarding stimuli, thereby enhancing vulnerability to 

psychopathological conditions such as depression (Davidson, 1994, 1998). 

Others such as Panayiotou and colleagues (2018; 2021) propose that individual 

differences in emotional reactivity stem from adaptivity in adjusting to the affective 

environment, drawing on McEwen’s (1998) allostatic load model. In their dynamic-phase 

model, flexibility is proposed to promote adaptive emotional responses that are consistent 

with goals, needs, and values that correspond with situational demands, which augment 

psychological and physiological health (Panayiotou et al., 2021). The five stages of the 

dynamic-phase model include anticipation, response, recovery, habituation, and rest. 

Anticipation entails expectation of foreseeable challenges using cues from the 

environment and past experiences to optimise perception and action, which can be hindered 

by factors such as chronic arousal from worry or anxiety and attentional avoidance. The 

response stage involves reactions to stimuli perceived as emotional, based on how they are 

identified and appraised; individual differences in factors such as anxiety and can affect 

appraisals, leading to biases in attention, and stronger engagement or difficulty disengaging 

from threatening stimuli. In their view, flexible responses entail capacities for attending to 

significant stimuli, ignoring insignificant ones, and initiation of situationally appropriate 

coping. Recovery involves returning to resting state after the stimulus ends, which promotes 

energy conservation and restoration of homeostasis. Habituation refers to decreased 

reactivity towards repeated, familiar stimuli over time, the rate of which is influenced by 
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stimulus intensity and familiarity, with less intense and more familiar stimuli leading to 

stronger habituation. An adaptive resting state involves the recuperation and conservation of 

resources when imminent challenges are absent and unanticipated. Together, the phases form 

a cascade of responses to emotional changes, evolving from initially unexpected to eventually 

becoming anticipated, immediate, chronic, or recurrent. Moreover, they are hypothesised to 

fluidly unfold in the service of goals and values, with flexibility highlighted as influencing 

whether emotion regulation is adaptive or maladaptive (Panayiotou et al., 2021). 

Aspects of emotional reactivity can be measured using psychophysiological methods, 

including heartrate variability and skin conductance following presentation of emotional 

stimuli (Panayiotou et al., 2018; Quigley et al., 2014), although such measures present 

impracticalities for clinical and research purposes (Preece et al., 2019) and, arguably, should 

not be considered as proxy measures of emotional experience (Quigley et al., 2014) given the 

immense variation in physiological reactivity (Siegel et al., 2018). Conversely, self-reports 

are an appropriate, valid method for assessment of subjective emotional experiences (Barrett, 

2004; Quigley et al., 2014). Indeed, self-report scales have been developed to capture 

emotional reactivity phases—particularly in terms of frequency or activation, intensity, and 

persistence or duration (e.g., Becerra et al., 2019; Klonsky et al., 2019; Larsen & Diener, 

1987; Preece et al., 2019; Watson et al., 1988).  

For instance, the Affect Intensity Measure (AIM; Larsen & Diener, 1987) is a 

questionnaire indexing the typical magnitude of emotional experiences, emphasising the 

involvement and subsequent measurement of emotional state frequency and intensity. 

Although useful for measuring such components, the AIM is limited as it lacks measurement 

of emotion duration (Becerra & Campitelli, 2013). Similarly, the Positive and Negative 

Affect Schedule (PANAS; Watson et al., 1988) was originally designed to capture primary 

mood dimensions —positive affect, reflecting the extent to which individuals feel active and 
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alert, and negative affect, representing distress and unpleasantness. Whilst the PANAS is 

characterised as an exemplary index of emotion (Quigley et al., 2014), the measure has been 

critiqued for requiring respondents to aggregate the activation, intensity, and persistence of 

their emotional experiences into one rating, thereby lacking granularity in the assessment of 

distinct reactivity phases (Klonsky et al., 2019). Two measures have been developed to 

address these limitations: the Perth Emotional Reactivity Scale (PERS; Becerra et al., 2019) 

and the Multidimensional Emotion Questionnaire (MEQ; Klonsky et al., 2019). Each 

questionnaire has been developed according to Davidson’s (1998) emotional reactivity model 

and assesses typical experiences of positive and negative emotions. Several key differences 

exist in how the scales capture Davidson’s model, which are elaborated on in Paper 3 

(Chapter 6) of this thesis. 

2.2.6. Emotion Regulation 

Broadly, emotion regulation pertains to processes by which individuals influence 

which emotions they have, when they have them, and how they experience and express these 

emotions (J. J. Gross, 1998). Emotional reactivity and the capacity to regulate emotions are 

closely intertwined processes that interact with each other to shape emotional experiences 

and responses (Panayiotou et al., 2021). Gross’ (1998; 2015) process model of emotion 

regulation distinguishes five stages contributing to the modification of emotional experience 

which reflect either antecedent or response-focused regulatory processes.  

Situation selection refers to prospectively taking actions and choosing situations 

congruent with emotional objects, driven by anticipation of emotional outcomes. Situation 

modification entails the alteration of environmental aspects to align with emotional 

preferences, encompassing changes in external circumstances to mitigate negative emotions 

or promote positive emotions. Attentional deployment involves the deliberate, goal-directed 

allocation of attentional resources towards or away from particular environmental stimuli, so 
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as to amplify or attenuate emotional responses through directing attention towards salient 

cues that reinforce desired emotions or diverting attention from distressing stimuli. These 

three stages comprise antecedent-based regulatory methods, as they serve to promote or avert 

particular emotional experiences.  

Conversely, cognitive change reflects response-focused regulation, entailing 

modification of initial appraisals of a situation or event to alter emotional impact. This may 

involve cognitive reappraisal to modify emotional significance, thereby altering affective 

responses. Response modulation encapsulates the regulatory mechanisms employed to 

modulate emotional experiences and expressions, encompassing physiological, experiential, 

and behavioural strategies aimed at influencing emotional responses after they have unfolded. 

Techniques ranging from deep breathing exercises to expressive suppression are utilised to 

modulate the intensity and outward expression of emotions. 

Various emotion regulation strategies exist and tend to be conceptualised as adaptive 

or maladaptive based on their association with indicators of wellbeing (Aldao & Nolen-

Hoeksema, 2010; Engen & Singer, 2015; Panayiotou et al., 2021; Wolgast et al., 2011). 

Adaptive strategies include reappraisal, problem-solving, acceptance, and self-compassion, 

which predict positive health and wellbeing outcomes, including enhanced positive affect 

generation (Engen & Singer, 2015), reduced anhedonia and anxious arousal (Aldao & Nolen-

Hoeksema, 2010), and lower subjective distress, behavioural avoidance, and physiological 

reactivity (Wolgast et al., 2011). Conversely, avoidance, suppression, and rumination 

represent maladaptive strategies that are more strongly associated with psychopathology 

(Aldao & Nolen-Hoeksema, 2010; Oldershaw et al., 2015), proposed to arise from inflexible 

thinking and dysfunctional activation of executive control networks implicated in serving 

regulatory purposes (Uddin, 2021). 
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However, adaptive emotional functioning and regulation is contingent upon 

congruence with the current context and individual needs, goals, and values (Panayiotou et 

al., 2021). This necessitates flexibility in psychological, behavioural, and physiological 

processes and strategies that are suited to the environment as it changes, and new demands 

are encountered. As such, ineffective, incongruent strategy perseveration to modulate 

emotional experiences can deplete mental and physiological resources, especially where 

context and goals are ignored (Panayiotou et al., 2018; Panayiotou et al., 2021). 

2.2.7. Alexithymia 

A major factor hindering adaptive flexibility and employment of effective emotion 

regulation strategies is alexithymia (Panayiotou et al., 2021; Preece et al., 2023). Sifneos 

(1973) coined the term ‘alexithymia’, from the Greek stems of a—lack, lexis—word, and 

thymos—mood, literally encompassing ‘no words for feelings’. Alexithymia was the term 

established to denote characteristics consistently observed in patients with psychosomatic 

illnesses. Borne from the psychoanalytic tradition (Hoemann et al., 2021; Porcelli & Taylor, 

2018), the most defining traits included constricted emotional functioning, impoverished 

fantasy life and constricted imaginal processes (reduced daydreaming), inability to find 

appropriate words to describe emotions, and operational thinking.  

Later perspectives highlight the cognitive-emotional aspects of alexithymia (e.g., 

Preece et al., 2017; Preece & Gross, 2023; Taylor et al., 1991, 1999) particularly emphasising 

the involvement of three facets: difficulty identifying feelings (DIF), difficulty describing 

feelings (DDF), and externally oriented thinking (EOT). DIF is proposed to entail capacities 

for identifying feelings and distinguishing these from the bodily sensations that accompany 

emotional arousal, whereas DDF involves the inability to verbally express and communicate 

feelings to others. Conversely, EOT is a cognitive style reflecting an absence of internally-

directed thoughts and fantasies, including low emotional expressiveness and preference for 
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focussing on features of the physical environment (Taylor et al., 1999). Persons with high 

alexithymia further experience difficulties in the perception of emotional facial expressions, 

detection, expression, and encoding of emotive language, and processing visual stimuli of 

emotionally laden situations (Luminet et al., 2021). 

Although these characteristics may cumulatively suggest that alexithymia renders 

individuals incapable of experiencing emotions, they can—and are often distressed by them 

(Luminet et al., 2021). However, they lack adequate and appropriate mental representations 

to experience them as distinctly identifiable and expressible feelings. Individuals with high 

alexithymia lack emotional granularity (Lee et al., 2022; Luminet et al., 2021), reflecting 

reduced emotion concepts. As such, they may be able to identify and express feeling ‘good’ 

or ‘bad’, but these are experienced and expressed in general terms. In times of emotional 

distress, diffuse, imprecise mental representations of emotions may lead to physical 

sensations accompanying emotional arousal being misconstrued as indicative of physical 

illness (Porcelli & Taylor, 2018; Taylor et al., 1999), suggesting a role for somatising as 

interacting with the construction of such representations. 

Panayiotou and colleagues (2021) highlight alexithymia as indicative of impaired 

emotional reactivity and awareness throughout their dynamic phases of emotional 

functioning. Mechanisms contributing to physiological and psychological dysfunction 

observed in alexithymia include poor early encoding, emotion differentiation, recognition, 

and granularity, leading to dysfunctional reactions in emotional processing and regulation 

contexts. Individuals with alexithymia may inefficiently anticipate emotional stimuli due to 

poor encoding and consolidation, resulting in unnecessary stress and activation. Hypo- and 

hyperreactivity at physiological and psychological levels contribute to allostatic load 

(McEwen, 1998; McEwen & Gianaros, 2010), stemming from inadequate evaluations of 

valence and arousal. 
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Maladaptive responses are linked to dysfunctional attentional deployment, resulting in 

situationally inappropriate behaviour. Evidence indicates hypo-reactivity across physiological 

systems in alexithymia, resulting in inadequate stress responses such as the fight-or-flight 

reaction. This activates the HPA-axis and increases glucocorticoid production, which inhibits 

pro-inflammatory cytokines. Chronic activation can lead to deficient immune responses, 

increasing the risk of physical and psychiatric diseases and hindering recovery. Difficulties 

returning to baseline after interactions with emotional stimuli may lead to a failed shutdown, 

which requires flexible attentional deployment and response inhibition—notably, these are 

dysfunctional in alexithymia. 

Compromised inhibitory and shifting capacities slow and hinder recovery from 

stressors, causing sustained hyperarousal and increased allostatic load. Emotion modulation 

relies on symbolically representing affect and connecting it to past experiences. Memory and 

learning deficits in alexithymia impair the ability to update emotional evaluations, such as 

recognising that a feared stimulus is no longer a threat. These memory deficits and 

difficulties in consolidating and encoding experiences may prevent habituation, causing 

ongoing reactivity to repeated emotional exposures. Enhanced activation during resting 

states, due to hypervigilance and poor inhibition, further contributes to chronic HPA-axis 

activation. These deficiencies lead to frequent stress and persistent use of maladaptive 

emotion regulation strategies, including non-acceptance, avoidance, suppression, negative 

coping, and negative cognitive reappraisals (Panayiotou et al., 2021). Together, these factors 

result in and perpetuate emotional and physiological dysfunction, increasing the risk of 

developing and maintaining physical and psychiatric illnesses. 

 Indeed, alexithymia is a transdiagnostic trait, co-occurring with a multitude of 

physical and psychiatric illnesses, including, but not limited to, organic neurological diseases 

(e.g., stroke, epilepsy; Ricciardi et al., 2015), type 2 diabetes (Martino et al., 2020), coronary 
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heart disease (Grabe et al., 2010), medically unexplained symptoms (De Gucht et al., 2004), 

illness anxiety disorder (Porcelli & Taylor, 2018), functional neurological disorder 

(Demartini et al., 2014), somatic symptom disorder (Smakowski et al., 2024), major 

depressive disorder (Honkalampi et al., 2001), anxiety and related disorders (De Berardis et 

al., 2008), feeding and eating disorders (Westwood et al., 2017), and ASD (Kinnaird et al., 

2019). Mechanisms proposed to interact with alexithymia in such illnesses include 

somatosensory amplification and somatisation, which contribute to and reinforce atypical 

illness behaviours (Porcelli & Taylor, 2018). Alexithymia is noted to influence responses 

following psychological interventions and adherence to treatments, with DIF and DDF facets 

particularly affecting such outcomes (e.g., Pinna et al., 2020; Porcelli & Taylor, 2018).  

Moreover, alexithymia is highlighted as a major psychological factor affecting medical 

conditions, as enshrined within the Diagnostic Criteria for Psychosomatic Research (Sirri & 

Fava, 2013), therefore indicating its relevance to the mind-body connection construct. 

2.3.     The Interplay Between Interoception and Emotion 

This thesis concurs with the notion that a “purely disembodied human emotion is a 

nonentity” (James, 1884, p. 194). Psychological constructionist theories of emotion, such as 

the TCE (Barrett, 2017b), explicitly delineate a role for interoception in emotional 

experiences. In the human brain, the experience of emotions is supported by an 

interconnected network of cortical and subcortical structures, including prefrontal, ventral, 

anterior cingulate, and insula cortices, amygdala, ventral striatum, and brainstem (Lindquist 

et al., 2012). These regions are notably active in interoceptive processing (Carvalho & 

Damasio, 2021; Craig, 2014; Kleckner et al., 2017). In line with such evidence, emotional 

experiences are informed by capacities for sensing and interpreting fluctuations occurring 

from within the body (Seth, 2013). This stands in stark contrast to popular assumptions of 
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emotion contained within basic and appraisal frameworks that are well-integrated into 

educational curricula, permeating broader cultural understandings of emotion. 

2.3.1. Homeostatic Emotion 

In certain contexts, individuals emotionally evaluate interoceptive signals, which is 

proposed to entail top-down regulation processes (Pollatos & Herbert, 2018b). Craig (2008) 

posited that emotions are closely tied to interoceptive processes, wherein interoception is 

implicated in generating a mental representation of homeostatic imbalance—also termed 

homeostatic feelings. The basic set of modalities or homeostatic feelings include temperature, 

itch, visceral distension, muscle ache, hunger, thirst, ‘air hunger’ and affective touch (Craig, 

2003a). Following his crucial expansion of the neuroanatomical underpinnings of 

interoception (Craig, 2002), Craig (2003a) proposed the concept of homeostatic emotion, 

wherein emotions are viewed as mechanisms that support the maintenance of homeostasis, 

ensuring that the physiological needs of the body are met. Craig (2003a) argued that 

“[h]omeostatic afferents generate both a sensation and an affective motivation with 

autonomic sequelae – that is, a feeling from the body that motivates behavior” (p. 304). For 

example, in the context of thermoregulation, feeling cold may be an unpleasant sensation 

during the winter months. An individual may be motivated to take specific actions, so as to 

expedite feeling warmer and therefore reduce discomfort—for example, turning on a heater. 

This implies that autonomic effects, interoception, affect consciously experienced in response 

to physiological changes, and associated motivations comprise components that drive 

adaptive behavioural responses which tangibly attend to the physiological needs of the body. 

Homeostatic emotion is deeply representative of an embodied process. It characterises the 

nexus between body and mind, given that the detection of bodily imbalance involves a 

psychological appraisal of how we feel in the moment, conscious affective experiences, and 

behavioural expression. 
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2.3.2. Interoception, Emotional Reactivity, and Emotion Regulation 

Interoceptive abilities may underlie individual differences in emotional awareness 

which could therefore influence emotion regulation processes. One subjective mechanism of 

interest is interoceptive attention. The quality of adaptive interoceptive attention can be 

conceptualised as reflective of active attention, which adjusts, filters, and augments sensory 

inputs from the body (Mehling et al., 2009). The MAIA was specifically developed to 

measure such aspects. Adaptive attention beliefs are shown to predict increased capacities for 

emotion identification and facilitate habitual use of adaptive emotion regulation strategies 

through enhanced emotional awareness (Schuette et al., 2021; Tan et al., 2023). Together, 

this indicates that awareness of neutral, comfortable, and uncomfortable bodily sensations 

engenders awareness of emotions, thus augmenting greater flexibility in the selection of 

emotion regulation strategies. By contrast, exaggerated and maladaptive interoceptive 

attention is driven by hypervigilance and negatively biased interpretations of sensations 

(Mehling, 2016). These characteristics are related to greater illness anxiety (Marcus et al., 

2007) and increased somatisation (Trevisan et al., 2021). Such habitual tendencies may 

explain why poorer propensities for adaptive interoception are predictive of higher global 

alexithymia and emotion dysregulation (Desdentado et al., 2022).  

There is a relative paucity of research explicitly examining the association between 

subjective interoception and emotional reactivity phases. Whilst scarce, some studies have 

examined how various interoceptive self-report scales are related to aggregated activation and 

intensity phases, as assessed by the PANAS. Previous research suggests that adaptive 

interoceptive attentional and regulatory components are more strongly associated with greater 

capacities for identifying and describing one’s positive affectivity (Vig et al., 2022; Yun-Hsin 

et al., 2023). For instance, Vig and colleagues (2022) found that reactivity for positive 

emotions is positively correlated with scales proposed to assess adaptive interoceptive 
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functions, including extero-interoceptive awareness (BAQ), and the following MAIA scales: 

Noticing, Attention Regulation, Emotional Awareness, Self-Regulation, Body Listening, and 

Trusting. Of these, Noticing, Trusting, and extero-interoceptive awareness significantly 

predicted increases in positive emotions, explaining 19.6% of variance. In contrast, reactivity 

for negative emotions was inversely correlated with interoceptive Not-Worrying, Attention 

Regulation, Self-Regulation, and Trusting MAIA scales, wherein Not-Worrying and Trusting 

were the only aspects significantly associated with reduced negative emotions, explaining 

16.9% of variance. This suggests dysfunctional processing and interpretation of bodily 

sensations, including maladaptive, hypervigilant interoceptive attention (Mehling, 2016; Vig 

et al., 2022), negatively biased symptom reporting (Aronson et al., 2006), and somatosensory 

amplification, or tendencies to experience bodily sensations as noxious, threatening, and 

intense (Köteles & Witthöft, 2017). 

2.3.3. Interoception and Alexithymia 

Although alexithymia is traditionally viewed as involving cognitive and emotional 

deficits (Luminet et al., 2021; Taylor et al., 1991), contemporary proposals suggest that 

alexithymia is best characterised as a deficit of interoception (e.g., Brewer et al., 2016; 

Brewer et al., 2015; Shah, Catmur, et al., 2016; Shah, Hall, et al., 2016). Proponents of the 

‘interoceptive hypothesis’ of alexithymia have argued that alexithymia primarily reflects a 

deficit in interoceptive ability rather than a multifaceted construct, which involves confusion 

and poor differentiation between bodily and emotional states (Brewer et al., 2016). Their 

studies, primarily focused on ASD, suggest that alexithymia contributes to both interoceptive 

and emotional deficits in this population. Cumulatively, such findings have lead proponents 

of this view to speculate that alexithymia cannot occur without atypical interoception, 

characterised by atypically low or high sensitivity to bodily sensations and changes. As such, 
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impaired awareness and interpretation of ongoing sensations from within the body 

contributes to diminished recognition, articulation, and experience of emotions. 

Neuroanatomical evidence further suggests an interrelation between interoception and 

alexithymia (Barrett, 2017a). For instance, individuals with high alexithymia exhibit reduced 

activity in interoceptive hubs located in the default mode network when viewing emotional 

stimuli (Reker et al., 2010; van der Velde et al., 2013). The default mode network is crucial 

for predicting with emotion concepts (Barrett, 2017a; 2017b). This process enables 

individuals to interpret and respond to their physiological states as emotional experiences. 

Accordingly, reduced activity in these interoceptive hubs suggests that alexithymic 

individuals may have less granular mental representations of emotions and experience 

difficulty using emotion concepts to predict and make sense of their bodily sensations. 

Findings further highlight increased activity in the dorsal ACC—an area associated with 

subjective reports of negativity, pain processing, and amplification of somatic symptoms 

(Vogt, 2005). As such, individuals with alexithymia may often report somatic symptoms and 

negative affect, but do not typically experience these as emotional (Porcelli & Taylor, 2018). 

Whilst alexithymic individuals exhibit typical interoceptive network functioning when 

exposed to aversive stimuli likely to evoke physiological sensations that will be experienced 

as unpleasant, they demonstrate reduced activation in the posterior insula and AIC in 

response to agreeable stimuli evoking interoceptive changes that are likely to be experienced 

as pleasant (Barrett, 2017a; Kano & Fukudo, 2013; Lane et al., 1997; Moriguchi & Komaki, 

2013; Vogt, 2005). This suggests a neurobiological underpinning for intact, albeit biased 

negative processing of interoceptive and emotional stimuli observed in alexithymia. 

Interoceptive beliefs and values serve as a crucial contributor to the interpretation and 

incorporation of physiology into ongoing experiences (MacCormack et al., 2024). Persons 

with high levels of alexithymia experience significant difficulties in differentiating emotions 
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from sensations, perceiving them as similar—for example, feeling anger as pain or hunger, 

and vice versa (Brewer et al., 2016), which can be explained in at least two ways. Firstly, this 

possibly suggests a lack of regard or indifference toward valuing sensations and emotions. 

Secondly, this may reflect inaccurate and unreliable beliefs informing interpretation of bodily 

sensations. Whilst hypothetical, such characteristics may hinder categorisation and 

representation of bodily sensations in emotional terms and propagate reliance on external 

inputs to understand the cause of sensations roused by emotional stimuli (MacCormack et al., 

2024; Pollatos & Herbert, 2018a)—a hallmark of EOT. 

Empirical evidence suggests that aspects of self-reported interoception are predictive 

of alexithymia, although these relationships are stronger with DIF and DDF facets relative to 

EOT (Gaggero et al., 2021). Trevisan et al. (2019) previously meta-analysed the association 

between interoceptive dimensions and an index of global alexithymia, involving composite 

scores of DIF, DDF and EOT subscales from the Toronto Alexithymia Scale (TAS; Bagby et 

al., 1994). Their analyses demonstrated that lower perceived precision in the accurate 

detection of interoceptive stimuli coincides with higher alexithymia. Moreover, that IS and 

alexithymia are not associated when the data were aggregated, but moderated by the 

employed interoceptive self-report scale. Specifically, the BPQ and alexithymia were 

positively associated, such that heightened sensitivity for and awareness of internal bodily 

states related to higher alexithymia. By contrast, averaged Noticing and Emotional 

Awareness MAIA subscales and alexithymia were negatively associated. As such, greater 

awareness of comfortable, uncomfortable, and neutral body sensations (Noticing scale) and 

the connection between bodily sensations and emotion (Emotional Awareness scale) 

coincides with lower alexithymia. 

Together, such findings indicate that perceived accuracy and adaptive and 

maladaptive interoceptive attention styles contribute to differences in capacities for 
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identifying and describing emotions, and preferences for focusing on the physical 

environment. These results support the notion that individuals with self-reported beliefs in the 

unreliable detection of interoceptive sensations may rely on external environmental inputs to 

understand sensation causes in affective contexts (Pollatos & Herbert, 2018a). Moreover, 

they also support that heightened attention to bodily sensations may reinforce hypervigilance 

and somatisation, thus bolstering maladaptive interpretation of bodily sensations and chronic 

physiological dysregulation (Panayiotou et al., 2018). Conversely, adaptive interoceptive 

attention and interpretational mechanisms arguably reflect beliefs in sensations as valuable 

sources of information (Mehling et al., 2009), which together, may promote better 

representation, categorisation, and incorporation of sensations into ongoing emotional 

experiences (MacCormack et al., 2024). Whilst these findings are invaluable, evidence 

synthesising how multiple interoceptive self-report scales differentially contribute to 

alexithymia is currently limited. 

2.4.  Mind-Body Dualism: Beliefs and Implications 

Dualistic and mind-body connection beliefs have yet to thoroughly be considered in 

interoceptive and emotional research. Certainly, negative emotionality and affect can play a 

dominant role in behavioural homeostatic regulation, reorienting motivation to address self-

perceived bodily states (Craig, 2003a), whereas positive bodily feelings and beliefs have 

received less attention. Positive aspects of behavioural homeostatic regulation may include 

orienting attention to bodily sensations so as to regulate distress and actively attending to 

bodily sensations for insight (Köteles, 2021). However, these arguably represent tangential 

notions in the context of explicit mind-body beliefs, and potentially reflect attitudinal aspects 

and behavioural outcomes of such beliefs. 

Explicit mind-body beliefs may significantly impact various aspects of experience, 

including health and wellbeing. Many endorse the belief that mental and physical wellbeing 
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are contingent upon one another and have integrated this into their conception of the mind-

body connection (Burgmer & Forstmann, 2018). For such individuals, the body must be 

taken care of in order to feel mentally well. Conversely, others reject this value, believing 

that mental wellbeing does not require nor is contingent on physical wellbeing. Rejection of 

this value typifies dualistic beliefs—wherein the mind and body are perceived as distinct, 

separate entities. 

There is evidence to suggest that adults are intuitively mind-body dualists (Demertzi 

et al., 2009; Forstmann & Burgmer, 2015), whereby holding such views may lead individuals 

to perceive of their body as a ‘shell’ and to consequently neglect it (Forstmann et al., 2012). 

Research into dualistic beliefs indicates that endorsement of such views is associated with a 

decreased propensity towards health-promoting behaviours (Burgmer & Forstmann, 2018; 

Forstmann et al., 2012). These studies have shown an association between strong adherence 

to dualistic beliefs and a lower manifestation of health-promoting behaviours, particularly 

amongst individuals recruited from environments characterised by unhealthy practices. 

Furthermore, the adoption of dualistic perspectives appears to obscure the recognition of the 

significant role played by physical states in shaping mental wellbeing. Conversely, 

individuals endorsing an integrated view of the mind-body connection demonstrate a 

heightened propensity to acknowledge the impact of bodily states on psychological health. 

Moreover, a belief in the influence of bodily conditions on mental wellbeing positively 

correlates with the prioritisation of health-centric values. Collectively, such findings suggest 

that mind-body beliefs serve as a potential determinant of health-promoting values and 

behaviours (Burgmer & Fors, 2018; Forstmann & Burgmer, 2017; Forstmann et al., 2012). 

Mind-body dualism permeates various healthcare practices, particularly within the 

framework of the biomedical model (Engel, 1992). This model primarily focuses on 

biological factors in understanding and treating diseases (Rocca & Anjum, 2020), 
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emphasising the role of biological mechanisms in the development and progression of 

illnesses that can be cured (Lebowitz & Appelbaum, 2019; Wade & Halligan, 2017). As a 

consequence, the psychological and social aspects of health and illness are neglected (Engel, 

1992). This reductionist approach, rooted in Cartesian dualism, can influence clinicians' 

treatment decisions, leading to a heightened focus on physical symptoms while overlooking 

psychological and social factors (Lebowitz & Appelbaum, 2019). In psychiatry, the 

biomedical model has led to the predominance of biological explanations and 

pharmacological treatments for mental disorders, emphasising brain abnormalities and 

genetic factors (Cohen, 1993). This approach often neglects the subjective, lived experiences 

of individuals, including how emotional experiences, bodily perceptions, and the salience of 

stimuli shape their interactions with the world (Kyzar & Denfield, 2023). As a result of this 

reductionism, the role of psychology has been inhibited in health research and clinical 

practice (Johnson, 2013). This emphasis on biology has arguably fomented the stigmatisation 

of mental illness amongst the public (Walker & Read, 2002), patients (Sercu & Bracke, 

2017), and treating professionals (Forstmann & Burgmer, 2017). 

As an example, the biomedical approach is particularly problematic for functional and 

medically unexplained presentations (Van den Bergh et al., 2017). Although exclusion of 

possible organic causes is important, exploring psychological and social factors as 

contributing to symptomatology is crucial. Medical investigations in the pursuit of 

identifying an organic cause for symptomatology may propagate atypical illness beliefs 

amongst patients, establishing unrealistic expectations for the person experiencing the 

symptoms. Embracing the mind-body connection in healthcare and research would serve to 

enhance holism in treatments and improve patient outcomes (Jenkinson et al., 2024). 

Mind-body beliefs play a vital role in shaping how individuals conceptualise of their 

health and wellbeing and act to promote this. Although these have been deeply ingrained in 
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various cultural, philosophical, and clinical contexts, research underscores the 

interconnectedness of the mind and body, suggesting a need to shift toward more embodied 

understandings of human experience and behaviour. It has previously been hypothesised that 

persons considering their mind to be independent of their body assume that physiological 

states do not impact regulation capacities as strongly as those who feel and endorse a strong 

connection between their mind and body (Forstmann & Burgmer, 2017). Moreover, that 

mind-body dualists may disregard their own bodily states when assessing how they feel. 

Accordingly, beliefs in mind–body dualism may alter fundamental psychological processes, 

such as emotional and self-regulation, and negatively affect the degree to which individuals 

are sensitive to aversive or pleasant bodily states. In line with this evidence, mind-body 

beliefs are proposed to form a psychological constituent of the mind-body connection, 

reflecting the degree to which individuals endorse their interconnectedness and integration 

and inform their perspectives on physical and mental wellbeing. 

2.5. Proposed Psychological Constituents of the Mind-Body Connection 

At this juncture, a review of the literature indicates that there are three salient 

psychological constituents underpinning the mind-body connection, which together represent 

and influence the links between thoughts, feelings, behaviours, and physical and mental 

health. These include: (1) subjective aspects of interoception, including self-reported beliefs 

regarding detection, attention, discrimination, and localisation; (2) the identification of 

feelings, description of feelings, and internally-oriented focus—reflecting the inverse 

qualities of alexithymia, as comprising DIF, DDF, and EOT facets, respectively; and (3) 

explicit mind-body integration beliefs. Interoception and emotion are processes which 

exemplify the mind-body connection, each carrying immense implications for physical and 

psychological health (Farb et al., 2015). Moreover, explicit mind-body integration beliefs are 

shown to predict health-related behaviours (Burgmer & Forstmann, 2018; Forstmann & 
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Burgmer, 2017; Forstmann et al., 2012). The overall evidence base indicates that each of 

these factors influence health and wellbeing perspectives and the initiation of various 

behaviours—whether to address physiological integrity and holistic wellbeing, or to 

complement and realise goals and needs. It is these factors that underscore their saliency for 

the mind-body connection construct. Within this framework, a healthy mind-body connection 

may constitute strong beliefs in capacities for and habitual tendencies to process interoceptive 

stimuli, adequate identification and description of such stimuli in emotional terms, an 

internally oriented focus, endorsement of belief in the mind-body connection, and positive 

values regarding wellbeing. 

2.6. Psychological Measurement of the Mind-Body Connection 

Self-report scales are an advantageous assessment method in psychological 

measurement, as they provide rich information from respondents and are immensely 

practical. Prima facie, interoceptive self-report scales may represent ideal tools to measure 

the mind-body connection. This is because they are proposed to generally assess: (i) self-

reported dispositional tendency of attention toward bodily signals relevant to homeostatic 

needs (e.g., thirst, hunger, fatigue), and to some degree, emotional arousal; and (ii) self-

perceptions of accuracy in the discrimination and interpretation of such signals (Trevisan et 

al., 2021). Questionnaires are suggested to offer greater insights into clinical status than 

behavioural or brain-based measurements (Suksasilp & Garfinkel, 2022). As such, an 

interoceptive self-report that could be classified as an effective measure of the mind-body 

connection would ideally incorporate emotion and beliefs regarding mind-body integration. 

To determine whether any self-report could be considered as holistically measuring these 

proposed psychological mind-body connection constituents, a review of existing 

questionnaires was undertaken. 
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A multitude of self-report scales putatively assessing interoception exist and are 

employed in mind-body research and practice, which can be regarded as either legacy 

measures or interoception scales (Mehling et al., 2018). Legacy measures include the Private 

scale of the Body Consciousness Scale (PBCS; Miller et al., 1981), Interoceptive Awareness 

scale of the Eating Disorder Inventory (EDI-IAw; Garner et al., 1983), Body Awareness 

Questionnaire (BAQ; Shields et al., 1989), and Body Perception Questionnaire (BPQ; 

Cabrera et al., 2018; Porges, 1993). Measures developed to specifically assess interoception 

include the Multidimensional Assessment of Interoceptive Awareness (MAIA; Mehling et 

al., 2018; Mehling et al., 2012), Self-Awareness Questionnaire (SAQ; Longarzo et al., 2015), 

Interoceptive Confusion Questionnaire (ICQ; Brewer et al., 2016), Interoceptive Sensory 

Questionnaire (ISQ; Fiene et al., 2018), and Interoceptive Accuracy Scale (IAS; Murphy et 

al., 2020). Within interoceptive research, these scales are typically subsumed under 

descriptive umbrella terms such as IS (Desmedt, Heeren, et al., 2022). This section reviews 

what these scales propose to measure and whether emotion and mind-body integration beliefs 

are captured. 

2.6.1. What do Interoceptive Self-Report Scales Measure? 

Subjective interoceptive beliefs and IS, assessed through self-report scales, provide 

critical insights into how individuals perceive and experience interoceptive sensations. 

Relative to accuracy and awareness, subjective interoceptive domains are understudied. 

Promisingly, scrutiny has recently extended to interoceptive self-report scales typically 

proposed to measure the IS construct (Desmedt, Heeren, et al., 2022; Desmedt et al., 2023; 

Ferentzi et al., 2021; Todd et al., 2022; Vig et al., 2022). While this is an emerging area, 

accumulating evidence strongly suggests that these self-reports are tapping into relatively 

distinct aspects of subjective interoception. 
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The PBCS is a 5-item subscale that measures awareness of internal sensations, 

encompassing awareness of interoceptive feedback, dispositional focus on internal bodily 

sensations, and sensitivity to bodily state changes (Miller et al., 1981). This subscale is 

frequently employed in interoceptive research (Desmedt, Heeren, et al., 2022). In the original 

sample, the PBCS was not associated with emotionality, hypochondriasis, or social anxiety. 

The subscale has been assessed as demonstrating acceptable internal consistency reliability 

and excellent validity (Mehling et al., 2009). The PBCS is used in various clinical 

populations, including alcohol use disorder (Jakubczyk et al., 2019) wherein high PBCS 

scores are associated with more severe sleep problems and symptoms of anxiety due to 

increased focus on internal bodily sensations. Amongst the suite of existing interoceptive 

self-report scales, PBCS moderately correlates with the BPQ, MAIA, and BAQ (Desmedt, 

Heeren, et al., 2022). 

The EDI-IAw is a 10-item subscale reflecting a “lack of confidence in recognising 

and accurately identifying emotions and sensations of hunger or satiety” (Garner et al., 1983, 

p. 18). The authors characterise this as a deficiency in interoceptive labelling, which reflects 

understandings of interoception at the time of scale development (Ceunen et al., 2016). This 

subscale introduced the term ‘interoceptive awareness’ to the field (Khalsa et al., 2018). 

Recent studies have classified the EDI-IAw as a measure of self-reported interoceptive 

accuracy (Robinson et al., 2021; Trevisan et al., 2019), and qualitative review suggests 

elements of interoceptive (in)accuracy are captured amongst the items (e.g., ‘I get confused 

as to whether or not I am hungry’), albeit demonstrating overlap with the DIF facet of 

alexithymia (e.g., ‘I have feelings I can’t quite identify’). In developing the TAS, several 

items were indeed taken from the EDI-IAw to reflect a domain capturing difficulty 

identifying and distinguishing between feelings and bodily sensations (Taylor et al., 1985), 
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which has been deemphasised, subsequent to scale revisions (Bagby et al., 1994; Fournier et 

al., 2019). 

The BAQ is an 18-item scale that was developed to capture body awareness—defined 

as self-reported sensitivity and attentiveness to normal and non-emotive body processes 

(Shields et al., 1989). With respect to factors assessed by the BAQ, these include sensitivity 

to body cycles and rhythms, ability to detect small changes in normal functioning, and ability 

to anticipate bodily reactions. The BAQ is noted to demonstrate strong psychometric 

properties (Mehling et al., 2009). The questionnaire includes items may indicate illness 

anxiety and somatisation propensities if scored high (Trevisan et al., 2021). The questionnaire 

positively correlates with the MAIA and PBCS, relative to the BPQ and SAQ, where 

negative correlations are observed (Desmedt, Heeren, et al., 2022). 

Porges (1993) developed the original BPQ to assess the subjective experiences of the 

function and reactivity of organs and structures that are innervated by ANS. Totalling 122 

items, the questionnaire originally assessed body awareness, autonomic nervous system 

reactivity, stress responses, stress response styles, and health history. Due to its length and 

lack of evidence for validity and reliability (Mehling et al., 2009), the BPQ underwent 

revision to consist of Body Awareness (BPQ-BA) and Autonomic Reactivity (BPQ-R) scales 

(Cabrera et al., 2018). The revised BPQ-BA consists of 26 items capturing sensitivity for and 

awareness of internal bodily functions, whereas the BPQ-R contains 20 items assessing 

autonomic stress response activation, expressed as supra- and subdiaphragmatic symptoms. 

Both subscales are strongly related to somatosensory amplification and stress reactivity. The 

BPQ is argued to measure interoceptive attention to symptoms associated with anxiety, 

wherein high scores are indicative of hypervigilance, propensities for somatisation, and 

maladaptive attention (Mehling, 2016; Trevisan et al., 2021). The BPQ is a recommended 

assessment mode for IS (Garfinkel et al., 2015) and self-reported interoceptive attention 
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(Murphy et al., 2020). In particular, the BPQ-BA is frequently administered in interoceptive 

research (Desmedt, Heeren, et al., 2022) whereas the BPQ-R is seldom used. BPQ-BA most 

strongly correlates with the PBCS and SAQ relative to the MAIA and BAQ (Desmedt, 

Heeren, et al., 2022). 

Although most of these questionnaires were not designed to assess interoception in a 

contemporary context, they have been adopted as measures of IS in the field. Moreover, 

measures such as the BAQ, BPQ, and PBCS have been characterised as limited to proxy 

symptoms of anxiety or lacking incorporation of the regulatory component of interoception 

(Mehling, 2016; Mehling et al., 2018), hence the development of measures designed to 

encapsulate various aspects of interoception not assessed by legacy scales. 

Due to the observed lack of measures capturing various aspects of interoception, 

Mehling and colleagues (2012) developed the eight-scale MAIA. The scales include: (1) 

Noticing: awareness of uncomfortable, comfortable, and neutral body sensations; (2) Not-

Distracting (MAIA-ND): tendency not to ignore or distract oneself from sensations of pain or 

discomfort; (3) Not-Worrying (MAIA-NW): tendency not to worry or experience emotional 

distress with sensations of pain or discomfort; (4) Attention Regulation (MAIA-AR): ability 

to sustain and control attention to body sensations; (5) Emotional Awareness (MAIA-EA): 

awareness of the connection between body sensations and emotional states; (6) Self-

Regulation (MAIA-SR): ability to regulate distress by attention to body sensations; (7) Body 

Listening (MAIA-BL): active listening to the body for insight; and (8) Trusting: experience 

of one’s body as safe and trustworthy. Due to poor reliability observed for ND and NW 

scales, additional items were added and validated, thus producing the MAIA, Version 2 

(MAIA-2; Mehling et al., 2018). Together, these scales are proposed to facilitate 

measurement and identification of adaptive and maladaptive attentional styles and regulatory 

functions underpinning IS compared to existing measures (Mehling, 2016). This is 
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advantageous, as a nuanced, multifaceted understanding of an individual’s interoceptive 

beliefs is gained. However, psychometric properties have been subject to scrutiny (e.g., 

Desmedt, Heeren, et al., 2022; Ferentzi et al., 2021; Todd et al., 2020; Todd et al., 2022), 

particularly in terms of inconsistent factor structures across studies. Despite this, positive 

correlations with the BAQ and IAS have been observed; a negative correlation with the ICQ 

has been shown, with equivocal evidence for a relationship with the revised BPQ scales 

(Desmedt, Heeren, et al., 2022; Gaggero et al., 2021).  

The SAQ is a 28-item scale, developed to address limitations of existing 

questionnaires which lacked evaluation of a wide range of bodily sensations (Longarzo et al., 

2015). The SAQ is based on the ‘How do you feel questionnaire’ administered by Grossi et 

al. (2014) and derives items from other available questionnaires, including the BPQ. The 

SAQ consists of two factors: Factor 1 relates to visceral sensations (e.g., burning sensation in 

the stomach), and Factor 2 pertains to somatosensory sensations (e.g., sweaty palms). The 

SAQ is positively related to alexithymia and hypochondriasis. The measure shows adequate 

reliability and moderately correlates with BPQ-BA and PBCS, is weakly related to BAQ, and 

is not significantly related to the MAIA (Desmedt, Heeren, et al., 2022). 

 The ICQ is a 20-item measure, specifically assessing the perceived ability to detect 

interoceptive states (Brewer et al., 2016). The questionnaire was developed due to limitations 

of existing self-reports including the confounding of subjective interoceptive sensitivity 

perceptions with the extent to which they are experienced (BPQ), and the assessment of 

multiple aspects with few items that adequately assessed IS (MAIA). The authors conducted 

an exploratory factor analysis of the Interoceptive Confusion Questionnaire with 653 

participants, revealing an unclear two-factor solution and low Cronbach's alpha, despite good 

test-retest reliability over 12 months. Although they found significant positive correlations 

between alexithymia and ICQ, they recommended interpreting these findings with caution. 
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 The ISQ s a 20-item self-report questionnaire assessing interoceptive processing 

challenges and confusion about bodily states unless they are extreme (Fiene et al., 2018). 

This questionnaire has been validated for use in the ASD population. Significant and large 

differences have been observed between ASD and typically developed adult samples. The 

ISQ positively relates to higher neuroticism and alexithymia and is negatively related to 

agreeableness, conscientiousness, extraversion, and the following MAIA subscales: AR, EA, 

SR, and BL. The scale has been described as measuring subjective aspects of interoceptive 

accuracy and neutral or adaptive attention (Trevisan et al., 2021). 

The IAS is a 21-item questionnaire that specifically assesses self-reported beliefs in 

abilities for accurately perceiving interoceptive signals (Murphy et al., 2020). This scale was 

developed to overcome limitations of the ICQ and includes items relating to sensations that 

have been described as interoceptive or associated with insula activation. The IAS is 

designed to be neither adaptive nor maladaptive, but rather to specifically distinguish 

between the subjective accuracy and attention dimensions of interoception (Murphy et al., 

2020; Murphy et al., 2019; Trevisan et al., 2021). Evidence suggests that the scale is 

internally consistent and temporally reliable. Moderate to high negative correlations have 

been shown with the ICQ (Gaggero et al., 2021; Murphy et al., 2020), supporting the notion 

that the IAS and ICQ are measures of self-reported interoceptive accuracy (Murphy et al., 

2019). The IAS is further shown to positively relate to the BPQ-BA and MAIA, whereas 

negative correlations have been found with BPQ-R (Gaggero et al., 2021). 

2.6.2. Incorporation of Emotion and Mind-Body Beliefs in Interoceptive Self-Report 

Scales 

As delineated in Section 2.6, I propose that the salient psychological constituents of 

the mind-body connection include subjective interoception, identification and description of 

feelings and internal focus, and explicit mind-body connection beliefs. Considering the suite 
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of interoceptive self-report scales, this required further assessment regarding whether the 

available questionnaires assess these constituents or whether they have limitations that 

warrant the development of a new self-report. Table 2.2 provides an overview of this.
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Table 2.2  

Assessment of Interoceptive Self-Report Scales as Measures of the Mind-Body Connection. 
 

        Mind-Body Connection Constituents 

Self-Report Scale and  
Subscales 

Number 
of 

Items 
Scale Description Sample Item Interoception 

Alexithymia 
and/or 

Emotion 

Mind-
Body 

Beliefs 

EDI-IAw 10 The ability to discriminate between sensations and feelings, and between the 
sensations of hunger and satiety. I get confused as to whether or not I am hungry. x x  

BAQ 18 Self-reported attentiveness to normal non-emotive body processes (e.g., 
ability to detect small changes in normal functioning). 

I am always aware of changes in my energy 
level when I eat certain foods.  x  x 

BPQ (Revised) 46   x   

  BPQ-BA 26 Sensitivity for and awareness of internal bodily functions. During most situations, I am aware of muscle 
tension in my arms and legs. x   

  BPQ-R 20 Experiences of symptoms in organs innervated by the ANS. When I breathe, I feel like I cannot get enough 
oxygen. x   

PBCQ 5 Awareness of internal sensations. I know immediately when my mouth or throat 
gets dry. x   

IAS 21 Beliefs regarding the accurate perception of interoceptive sensations. I can always accurately perceive when my 
blood sugar is low. x   

ICQ 20 Self-perceived trait interoceptive accuracy I cannot tell when my muscles are sore or tight. x x x 

ISQ 20 Confusion about interoceptive bodily states unless these states are extreme  
I tend to rely on visual reminders (e.g. times on 
the clock) to help me know when to eat and 
drink. 

x  s 

MAIA-2 37      
  Noticing 4 Awareness of uncomfortable, comfortable, and neutral body sensations I notice where in my body I am comfortable. x   

  ND 6 Tendency not to ignore or distract oneself from sensations of pain or 
discomfort  

When I feel unpleasant body sensations, I 
occupy myself with something else so I don’t 
have to feel them.  

x   

  NW 5 Tendency not to worry or experience emotional distress with sensations of 
pain or discomfort  When I feel physical pain, I become upset. x x  

  AR 7 Ability to sustain and control attention to body sensations  
I can maintain awareness of my inner bodily 
sensations even when there is a lot going on 
around me.   

x   

  EA 5 Awareness of the connection between body sensations and emotional states I notice how my body changes when I am 
angry. x x x 

  SR 4 Ability to regulate distress by attention to body sensations  I can use my breath to reduce tension. x  x 

  BL 3 Active listening to the body for insight   I listen for information from my body about my 
emotional state.  x x x 

  Trusting 3 Experience of one’s body as safe and trustworthy  I trust my body sensations. x  x 

SAQ 28 Interoceptive awareness of visceral and somatosensory sensations. I feel pain extremely. x     
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Within this suite of questionnaires, various aspects of subjective interoception were 

assessed as being measured, including self-reported interoceptive sensing (e.g., detection, 

discrimination; BAQ, EDI-IAw, IAS, ICQ, ISQ), attention (BPQ-BA, MAIA-AR, MAIA-

ND, MAIA-SR), and interpretation (BPQ-R, MAIA-EA, MAIA-NW, SAQ).  

In terms of alexithymia and inverse emotional capacities as proposed mind-body 

constituents, this is disparately captured within the reviewed interoceptive self-report scales. 

Most scales do not contain items expressly pertaining to emotional processes. However, 

aspects of DIF are measured in items from the EDI-IAw and ICQ, whereas the inverse—

identification of feelings—is considered within several MAIA scales, including NW, EA, and 

BL. Amongst these scales is a focus on capacities for linking bodily sensations to discrete 

emotions. This forms an important element of emotional experience within a psychological 

constructionist context (e.g., Barrett, 2017b; Lindquist, 2013) and the alexithymia construct 

(Preece et al., 2017; Preece & Gross, 2023). Completely omitted, however, is the 

complementary DDF component. Considering the ubiquity of questions, such as ‘How are 

you feeling?’ in various settings, verbal expression of this association seems equally 

important for wellbeing, as capability can augment effective engagement with others and 

ensure individual needs are acknowledged, understood, and met. Regarding EOT and its 

inverse counterpart ‘internally oriented thinking’, these were assessed as implicitly captured 

amongst the self-reports (e.g., MAIA-AR) rather than explicit preferences for focussing on 

internal experiences being measured. 

Regarding mind-body beliefs, these are primarily contained within adaptive 

interoceptive self-report scales, such as the BAQ and MAIA scales, although ICQ and ISQ 

items were noted as capturing maladaptive aspects of this. Mind-body connection beliefs 

amongst this suite are considered to pertain to behavioural homeostatic regulation, promoting 

motivational reorientation to address self-perceived bodily states, particularly when adaptive. 
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As evidence indicates that mind-body integration values coincide with heightened 

propensities for acknowledging the impact of bodily states on psychological health, health-

sustaining behaviours, and the prioritisation of health-centric values (Burgmer & Forstmann, 

2018; Forstmann et al., 2012), existing interoceptive scales are regarded as tacit measures of 

this proposed constituent, possibly forming behavioural outcomes of integrated mind-body 

beliefs. 

2.7. Rationale for the Current Thesis 

An enduring theoretical tradition supported by extant research strongly indicates that 

interoception and emotion are inexorably connected, with the evidence base revealing that 

they should be regarded as functions exemplifying a mind-body connection. Relative to 

objective measurements, a multitude of interoceptive self-report scales capture appraisals 

across multiple channels by nature of definition and design, assessing various factors 

available to conscious access. Interest in the measurement of subjective interoceptive 

processes is evidently increasing, considering the expansion of self-report scales specifically 

designed to capture interoception. However, prevalent and more recent interoceptive self-

report scales are limited in measurement of emotional processes and traits that theoretically 

and empirically relate to interoception. Although it is acknowledged that these questionnaires 

may not have been explicitly designed to include emotional dimensions, this omission 

complicates the holistic conceptualisation and measurement of these processes within a mind-

body framework when employing interoceptive self-reports.  

Whilst various aspects of emotion are underpinned by interoceptive functions, 

alexithymia is a multidimensional transdiagnostic characteristic typifying a mind-body 

disconnection. The trait is related to dysfunctional physiological and psychological reactivity 

and regulation (Panayiotou et al., 2018; Panayiotou et al., 2021), and further conceptualised 

to arise from interoceptive deficits (Brewer et al., 2016; Shah, Hall, et al., 2016). Despite 
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evidence suggesting commonalities and convergence (Fournier et al., 2019; Ventura-Bort et 

al., 2021), no current existing self-report concurrently and completely measures these 

constructs. Although aspects of mind-body beliefs are captured, more explicit beliefs 

regarding their connection are not, nor are values pertaining to physical and mental 

wellbeing, which may affect health-promoting beliefs and behaviours (Burgmer & 

Forstmann, 2018; Forstmann et al., 2012). Omission of these salient factors impinges on 

classifying pre-existing scales as replete questionnaires of the mind-body connection. The 

current thesis addresses these limitations of pre-existing self-reports through the 

development, preliminary evaluation and subsequent validation of a self-report questionnaire 

capturing interoception, alexithymia, and mind-body values and behaviours in two separate 

samples of typically developed adults. 

Despite formative insights into how interoception relates to emotion and wellbeing, it 

must be acknowledged that interoceptive research is fraught with issues pertaining to 

conceptualisation and assessment. Recent scrutiny has highlighted the subjective 

measurement of interoception is especially inconsistent and confusingly subsumed under 

umbrella terms, such as ‘interoceptive sensibility’ (Desmedt et al., 2023; Köteles, 2021; 

Trevisan et al., 2021). Investigations into the structure of self-reported interoception suggest 

that this complex facet is comprised of diverse proficiencies and propensities (Desmedt, 

Heeren, et al., 2022; Ferentzi et al., 2021; Todd et al., 2022; Vig et al., 2022). Despite a 

convincing body of evidence indicating that self-report scales measure distinct, dissociable 

aspects of subjective interoception, the field persists with employing imprecise umbrella 

terms to capture this nuanced, multifaceted construct (Desmedt et al., 2023). This lack of 

specificity has immense implications for the reliability, validity, and generalisability of 

clinically meaningful interpretations. 
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The consequences of such issues are especially evident in previous meta-analytic 

endeavours concerning the association between self-reported interoception and alexithymia 

(Trevisan et al., 2019)—factors theoretically implicated in the cultivation of an adaptive—or 

maladaptive—connection with body and mind. Although results demonstrated significant 

associations, previous findings are ultimately clouded by the profound lack of convergence 

between interoceptive domains and employed assessments in research. Clarifying this 

association is imperative, as these mechanisms explicitly involve brain-body communications 

and are implicated in the manifestation and maintenance of physical and psychiatric illnesses 

(Bonaz et al., 2021). Although efforts to elucidate key differences between interoceptive self-

report scales have commenced (e.g., Desmedt, Heeren, et al., 2022; Murphy et al., 2020; 

Trevisan et al., 2021), consideration of these differences in the context of alexithymia at 

global and facet levels has yet to be thoroughly operationalised. The current thesis addresses 

these gaps by synthesising the association between specific interoceptive self-report scales 

and alexithymia at global and facet levels through systematic review and meta-analysis. 

Additionally, there is a paucity of research examining mind-body connection 

constituents and their relationship with emotional reactivity. Where this association has been 

explored, variables of interest have included aspects of self-reported interoception and 

aggregated measures of positive and negative affectivity, where statistical analysis has 

involved employment of correlational and regression-based techniques (e.g., Edwards & 

Lowe, 2021; Vig et al., 2022) that do not consider heterogeneity within samples. Conversely, 

only one study has examined the association between interoceptive clusters and emotional 

reactivity as conceptualised by Davidson (1998), whereby clusters consisted of adaptive 

aspects of self-reported interoception only (Yun-Hsin et al., 2023). Whilst these 

methodologies have provided a foundation for understanding how adaptive and maladaptive 

beliefs regarding subjective interoception influence typical emotional experiences, these 
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studies and clusters have not considered alexithymic traits nor explicit mind-body connection 

beliefs. In particular, the incorporation of alexithymia is critical given its association with 

emotional reactivity and emotion regulation (Luminet et al., 2021; Panayiotou et al., 2018; 

Panayiotou et al., 2021; Preece et al., 2023). The current thesis addresses these gaps in the 

literature in two ways: first, it identifies distinct self-reported mind-body connection profiles, 

according to interoception, emotional identification and expression, and body-mind values; 

and secondly, it explores how emergent mind-body connection profiles are associated with 

emotional reactivity components and emotion regulation. 

This thesis extends on previous research which has provided evidence indicating that 

subjective IAcc is negatively associated with alexithymia, and that the association between IS 

and alexithymia is moderated by the employed interoceptive self-report scale (Trevisan et al., 

2019). Regarding IAcc, self-reports capturing neutral interoceptive accuracy and inaccuracy 

were pooled—some which negatively correlate (Murphy et al., 2020)—thereby drawing into 

question the estimated effect in terms of directionality and strength. Moreover, Trevisan and 

colleagues (2019) highlighted some adaptive and maladaptive interoceptive attention percepts 

linked to global alexithymia; however, their analysis was limited to the BPQ and only two of 

eight MAIA scales which were combined. As the current thesis examined the association 

between specific interoceptive questionnaires and alexithymia at global and facet levels (DIF, 

DDF, EOT) through systematic review and meta-analyses, clearer insights pertaining to 

which elements of self-reported interoception empirically relate to global and facet-level 

alexithymia are gained, providing an opportunity to make recommendations for the 

employment of specific questionnaires assessing more precise constructs based upon their 

differential associations with alexithymia—relationships previously drawn upon to delineate 

adaptive and maladaptive interoceptive attention styles according to measurement (Trevisan 

et al., 2021). 
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This thesis also contributes a promising questionnaire for mind-body researchers and 

clinicians that may facilitate the delivery of more targeted psychological interventions. The 

current thesis concerns the development, evaluation, and validation of a new, parsimonious 

self-report questionnaire assessing the mind-body connection in two separate samples of 

typically developed adults. Moreover, the thesis is the first to provide classification of 

different mind-body connection abilities and provides a basis for individualising 

interventions based on the profile of the presenting patient to promote adaptive emotional 

reactivity and selection of regulation strategies. 

The overarching research questions guiding this thesis were:  

1. What are the salient psychological constituents contributing to the mind-

body connection? 

2. What is the impact of mind-body connection constituents on typical 

emotional experiences?  

Accordingly, the current thesis aimed to:  

1. Elucidate the salient psychological constituents of the mind-body connection. 

2. Clarify the association between specific aspects of self-reported interoception 

and alexithymia. 

3. Develop and validate a new self-report questionnaire to measure the 

hypothesised psychological constituents of the mind-body connection. 

4. Examine how mind-body connection constituents influence typical 

experiences of positive and negative emotions. 

This thesis by publication provides specific aims and hypotheses in Paper 1, Paper 2, 

and Paper 3. 
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Chapter 3. General Methodology 

3.1. Development of the Body-Mind Connection Questionnaire 

Drawing upon best practice recommendations for scale development (e.g., Boateng et 

al., 2018; McCoach et al., 2013; Morgado et al., 2018; Oppenheim, 1992; Worthington & 

Whittaker, 2006) and previously developed scales measuring multidimensional interoceptive 

constructs (Mehling et al., 2012), the section provides further information regarding the 

development and iterative refinement of the Body-Mind Connection Questionnaire (BMCQ). 

This involved: (i) review of theory, literature and pre-existing scales related to interoception 

and emotion to identify key domains for mind-body connection measurement; (ii) item 

generation based on such reviews; (iii) screening for item redundancy relative to existing 

scales; (iv) determining measure structure, (v) panel and target population review of drafted 

items; (vi) synthesis and integration of feedback and assembly of measure for field test, and 

(vii) revision of scale labels following peer review of Study 2. 

3.1.1. Domain Identification 

The identification of domains is a critical preliminary phase in scale development, as 

it encourages specification of the boundaries of the domain and facilitates item generation. It 

is imperative that domains underlying a latent construct are articulated, as this clarifies 

constructs of relevance to the measure and enables researchers to operationalise and measure 

them (Boateng et al., 2018; McCoach et al., 2013). Clearly delineated domains establish 

working knowledge of the constructs being studied, define its scope, and facilitate the 

generation of items and validation of content. According to McCoach and colleagues (2013), 

a priori domain identification requires a comprehensive literature review, which informs all 

stages of determining salience in operationalisation. The literature review facilitates 

specification of the purpose of the domain to be developed. They further stress the 
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confirmation of no pre-existing measures that adequately measure the constructs of interest. 

Where a measure exists, justification for why the development of a new instrument is 

appropriate and how it will differ from existing instruments is required. Following this, 

description of the domain and a preliminary conceptual definition is provided, with any 

subdomains specified. In line with best practice recommendations, domains were determined 

and defined prior to the generation of any questionnaire items (Boateng et al., 2018).  

3.1.1.1. Interoceptive Identification. This domain entailed the detection of and 

attendance to internal bodily sensations, the capacity to localise sensations to specific 

channels, and discriminate between discrete sensations. The domain was conceptualised as 

foundational component the mind-body connection, as the capacity to discern physiological 

sensations should form the basis of the concomitant affect which biases regulatory behaviour 

(Craig, 2003a; Lindquist, 2013). Such domains have been delineated as forming facets of 

conscious interoceptive awareness (Khalsa et al., 2018). 

Four subdomains were distinguished: (i) detection—identifying the presence or 

absence of an interoceptive stimulus; (ii) attention—allocation of attention to interoceptive 

sensations, directed in bottom-up and top-down manners; (iii) localisation—identification of 

interoceptive sensations occurring within specific physiological systems or bodily regions; 

and (iv) differentiation—distinguishing discrete sensations from other sensations, or relative 

to external contexts. 

3.1.1.2. Emotional Awareness. This domain broadly involved the ability to connect 

and mentally represent the experience of physiological sensations with emotions. The key 

construct informing development of this domain was alexithymia, which can profoundly 

impact upon allostasis, interoceptive interpretation, and adaptive processing and regulation of 

emotions (Panayiotou et al., 2018; Trevisan et al., 2019; Trevisan et al., 2021) and has been 

conceptualised as a deficit of interoception (Brewer et al., 2016; Murphy et al., 2017). This 
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domain was also identified considering that the homeostatic sensorimotor system 

underpinning interoception is crucially involved in the generation of feelings and adaptive, 

emotional behaviour (Craig, 2002; Craig, 2003a; Strigo & Craig, 2016). Although pre-

existing interoceptive self-reports capture the ability to identify the connection between 

sensations and emotional states, capacities for describing this connection are not assessed, 

nor are explicit preferences for an internal or external focus. Moreover, alexithymia scales 

previously incorporated a domain capturing difficulty identifying and distinguishing between 

feelings and bodily sensations (Taylor et al., 1985). However, scale revisions have resulted in 

this aspect being deemphasised (Bagby et al., 1994; Fournier et al., 2019). 

In an attempt to bridge past and contemporary measurement of alexithymia (Bagby et 

al., 1994; Fournier et al., 2019; Taylor et al., 1985) in a mind-body connection context, three 

subdomains were distinguished, representing the inverse of DIF, DDF, and EOT facets of 

alexithymia: (i) sensation-emotion identification—identification of the association between 

sensations and emotions; (ii) sensation-emotion description—articulation of the association 

between sensations and emotions; and (iii) internally oriented thinking—preference for 

focusing on the internal environment, relative to features of the external environment. 

3.1.1.3. Beliefs and Behaviours. This domain entailed the perception of bodily 

sensations deemed relevant for survival, and prioritisation of physical and mental wellbeing, 

which may promote goal-directed behaviour aimed at restoring or maintaining physiological 

integrity. Conceptualisation drew on the affective niche concept delineated in the TCE, 

whereby environmental and psychological factors may promote or disrupt an individual’s 

allostasis (Barrett, 2017b; Gendron & Barrett, 2009; Gendron, Mesquita, et al., 2020). 

Various existing interoceptive questionnaires capture attitudinal tendencies and regulatory 

behaviours pertaining to bodily cues (e.g., Mehling et al., 2018; Mehling et al., 2012). 

However, explicit mind-body integration beliefs (i.e., dualism cf. embodiment) and attitudes 
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pertaining to whether physical and mental wellbeing are important and prioritised are not 

measured. 

Three subdomains were determined: (i) mind-body integration—beliefs regarding 

body-mind integration relative to disconnection from or ambivalence toward valuing the 

embodied self; (ii) prioritisation of wellbeing—values regarding the importance and 

prioritisation of physical and mental wellbeing; and (iii) bodily-motivated behaviour—the 

enactment of regulatory behaviours aimed at expediting homeostasis based upon 

interoceptive identification. Collectively, these subdomains were envisioned to capture 

sensory and psychological components serving as relevant for an individual’s wellbeing.  

3.1.2. Item Generation 

Following the delineation of domains, an item pool can be generated. Hinkin (1995) 

proposed that inductive and deductive methods facilitate the identification of suitable items. 

The deductive method is driven by the description of salient domains and the identification of 

items (Boateng et al., 2018). This is achieved through literature review and assessment of 

pre-existing scales and indicators of the domain of interest (Hinkin, 1995). To bolster 

effectiveness of deductive approaches, it is recommended that items are developed through 

triangulation of existing theory, content analysis of the literature review, and empirical 

studies examining the construct of interest (Boateng et al., 2018). Conversely, the inductive 

method involves the generation of items based on responses from individuals, whereby 

qualitative data are obtained through observation and interview-based methodologies 

(Boateng et al., 2018; Hinkin, 1995; Morgado et al., 2018). Inductive and deductive methods 

were employed to develop the mind-body connection questionnaire, as this is considered best 

practice (Boateng et al., 2018; Morgado et al., 2018). Although the literature review 

establishes a theoretical framework for understanding the domains, qualitative methods 
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extend on this, transitioning the domains from abstract concepts to operationalisable 

constructs (Boateng et al., 2018). 

It is imperative that the domains are thoroughly conceptualised and defined, as this 

may contribute to the development of poor items and scales, and contamination, whereby the 

domain overlaps with existing constructs in the field (Boateng et al., 2018). As such, an 

iterative approach was employed, which resulted in ongoing revisions to the domains. This 

was adopted to circumvent these pitfalls in scale development.  

With respect to the size of the item pool, it is recommended that the number of items 

should be twice as long as the desired scale (Boateng et al., 2018; Kline, 2013; Schinka et al., 

2013). Moreover, in developing items, the form, wording, and responses that the question 

seeks to elicit should be thoroughly considered. As such, items should capture the lived 

experience of the construct by the target population (Schinka et al., 2013). 

Existing theories and frameworks informed the development of domains and 

generation of items, which included the homeostatic emotion hypothesis (Craig, 2003a), TCE 

(Barrett, 2017b), and expanded framework of interoceptive awareness developed by Khalsa 

and colleagues (2018). Such theories were considered in light of mind-body literature and 

empirical studies examining interoception, emotion, and their associations. Whilst such 

methods provided a solid theoretical basis for item generation, the research team regularly 

convened to generate items, drawing on their lived and living experience of the constructs. 

Employing deductive and inductive approaches resulted in an initial pool of 60 

positively and negatively worded items that were generated to capture interoceptive 

identification (17 items), emotional awareness (22 items), and body-mind values subdomains 

(21 items). This item pool was named the Body-Mind Connection Questionnaire (BMCQ). 
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3.1.3. Item Screening and Determination of Measure Structure 

Following generation of the full item pool, each were selected for inclusion by the 

research team following several methods. First, the 60 generated items were screened for 

redundancy. A total of 38 items were identified as replicating items from or constructs (e.g., 

detection, localisation) assessed by existing questionnaires (e.g., ISQ, MAIA) and were 

removed. Appendix A contains details regarding retainment and removal of items. The 

remaining items were assessed for issues pertaining to grammatical complexity, technical 

jargon, and double-barrelled or leading questions. Where identified, these were rephrased to 

reduce any potential cognitive demands on respondents and enhance understanding. The 

BMCQ was subsequently reduced to 22 items that were generated to reflect Interoceptive 

Attention, Emotional Competency, and Beliefs and Behaviours subdomains. The 

Interoceptive Identification scale was renamed at this stage, as removal of items generated for 

this domain indicated that the construct of interest was Interoceptive Attention. At this stage, 

the Emotional Awareness domain was also relabelled ‘Emotional Competency’ to avoid 

confusion with the MAIA scale, as the BMCQ captures different constructs. 

As the BMCQ items assessed beliefs, attitudinal positions, and appraisals of mind-

body connection constituents, the scale was presented in a traditional self-report format to 

enable a sense of familiarity and encourage ease of interpretation amongst respondents. It is 

recommended that manualised instructions and anchor points are provided for respondents 

(Morgado et al., 2018). Instructions should be concise and free of confusion to ensure that 

respondents are free of anxiety. Instructions were developed to accompany the BMCQ which 

considered conciseness and discouraged anxiety amongst respondents: 

This questionnaire asks you to indicate how applicable a series of statements regarding 

your body and mind are to you generally. By that, we mean how they apply to you most 

of the time. Some of these will be a series of statements related to bodily sensations 
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(e.g., hunger, thirst, need for air, etc.) and/or emotions. There are no right or wrong 

answers. 

3.1.4. Expert Panel and Target Population Reviews 

Content validity entails the extent to which a scale effectively evaluates the specific 

areas under consideration (Hinkin, 1995), and requires evidence of content relevance, 

representativeness, and technical quality (Boateng et al., 2018). Expert panel and target 

population review phases are critical for scale development, as they facilitate evaluation of 

content validity, thus enabling the validity, reliability, and relevance of the instrument being 

created (Boateng et al., 2018). Although evaluation by experts occurs more frequently than 

target population reviews, the use of at least expert judges is recommended where resources 

are constrained (Boateng et al., 2018). 

The expert panel review phase involves experts in the field relevant to the 

questionnaire's subject matter evaluating its content, wording, and structure. These experts 

can include researchers, practitioners, or individuals with specific expertise related to the 

topic, and should be independent to those who developed the conceptual framework and item 

pool (Boateng et al., 2018). Judgements can be quantified using formalised scaling and 

statistical procedures, such as Cohen’s coefficient kappa for determining inter-rater 

agreement (Cohen, 1960). Conversely, the Delphi method can be employed amongst experts 

to reach consensus on which questions reflect constructs of interest. It can be understood as a 

technique “for structuring a group communication process so that the process is effective in 

allowing a group of individuals, as a whole, to deal with a complex problem” (Linstone & 

Turoff, 1975, p. 3). To accomplish structured communication, feedback regarding individual 

contributions, assessment of the group view, opportunity to revise views, and anonymity for 

individual contributions is provided (Okoli & Pawlowski, 2004).  
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The target population review phase is recommended to ascertain whether respondents 

accurately interpret the items as intended, as they are experts at evaluating face validity 

(Boateng et al., 2018). Face validity is an aspect of content validity pertaining to the degree to 

which respondents perceive the items of an assessment instrument as appropriate for the 

targeted construct and assessment objectives (Haynes et al., 1995). This can be achieved 

through a pre-testing phase, which is recommended to ensure that items are meaningful to the 

target population and minimise misunderstanding and measurement error prior to wide-scale 

administration (Boateng et al., 2018). Pre-testing consists of two stages: (1) examination of 

which items reflect the domains of interest, and (2) examination of whether items produce 

valid measurements. Cognitive interviews can assist with determining whether items capture 

the domains, which involves providing the target population with the drafted items and 

asking them to articulate the mental processes involved in providing responses (Boateng et 

al., 2018). This approach aids in determining if the items are eliciting the intended 

information by ensuring that respondents comprehend the items as intended, and that 

respondents can answer in ways that authentically reflect their experiences (Beatty & Willis, 

2007). Complementing this qualitative approach is item analysis. This has been employed in 

previous scale development studies to identify whether specific items demonstrate 

problematic characteristics necessitating possible revision or removal, according to means, 

standard deviations, and skewness and kurtosis statistics (Mehling et al., 2012). 

Although this phase of the research was conducted during COVID-19 restrictions, it 

was determined that conducting expert panel and target population reviews was an 

appropriate method for determining whether the BMCQ adequately captured the mind-body 

connection, operationalised as involving Interoceptive Attention, Emotional Awareness, and 

Beliefs and Behaviours domains. 
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3.1.4.1. Panel Review and Scale Revision. The assembled panel of experts 

consisted of four academic researchers with specialisations in biological and cognitive 

psychology, and familiarity with interoception. Although various methods for establishing 

content validity exist, drawing on the Delphi method was deemed appropriate for enabling 

the iterative revision of the questionnaire. Prior to reviewing the BMCQ, the panel were 

provided with the conceptual framework. Each panel member independently reviewed the 

generated items and provided their interpretation of whether items related to the conceptual 

framework and captured the mind-body connection. Criteria used for retention, 

modification, and deletion of items included clarity of expression, face validity, and 

appropriateness for the construct. The panel agreed that the BMCQ captured the described 

subdomains underlying the mind-body connection and was easy to follow. Where there 

were differences in opinion, open discussions were held to explain perspectives which 

facilitated consensus being reached amongst the research team and panel members. 

Following discussions and suggestions for improving item clarity, several items were 

refined. Appendix B provides the items prior to and following the expert review. 

Ultimately, the BMCQ item pool was collectively deemed to be relevant to the 

hypothesised constructs. This review resulted in a retained 22 item pool to assess 

Interoceptive Attention, Emotional Competency, and Beliefs and Behaviours. 

3.1.4.2. Target Population Review. Due to time constraints and implemented 

COVID-19 restrictions during this phase, face-to-face interviews were not conducted. The 

BMCQ was administered online through Qualtrics (www.qualtrics.com) to assess face 

validity from the perspective of respondents: typically developed adults aged 18 to 50. 

Target population respondents were encouraged to provide their insights as they completed 

the questionnaire, inclusive of clarity of items and aspects of experience not considered. 

Textboxes were provided for participants to record their experiences and observations, but 

http://www.qualtrics.com/
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they were not obligated to report this. The link to the study hosted on Qualtrics was 

circulated through the researcher’s social media platforms (e.g., Facebook) and amongst 

members of the Cognitive Psychological Assessment Research Team at Victoria University. 

Twenty-five individuals known to the researchers participated in the review. 

3.1.5. Synthesis of Feedback and Assembly of Measures for Field Testing 

The results of the target population review were subsequently reviewed and 

synthesised. Few participants provided qualitative feedback on their experience responding to 

the BMCQ but indicated that the questionnaire was clear and easy to follow. Item analysis 

indicated that the means for the 22 BMCQ items amongst target respondents ranged from 

3.16 to 5.16. Skewness and kurtosis statistics fell within the acceptable range of ±3.29 

(Tabachnick & Fidell, 2013), with no individual items indicating non-normality. These 

values are reported in Appendix C. In summary, the expert panel review and item analysis 

phases suggested that the 22-item BMCQ could be retained and administered for field testing. 

3.1.6. Revision Following Peer Review 

Due to the iterative approach, the overarching domains and subdomains captured by 

the BMCQ were continually updated. Following feedback received from reviewers during 

peer review for Paper 2 (https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-

023-01302-3/peer-review), Emotional Competency and Beliefs and Behaviours domains 

were further refined and revised. These were renamed to Sensation-Emotion Articulation and 

Body-Mind Values, respectively. Figure 3.1 provides a schematic overview of the refined 

BMCQ domains to measure salient mind-body connection constituents. 

 

 

 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01302-3/peer-review
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01302-3/peer-review
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Figure 3.1 

Finalised Domains for the Body-Mind Connection Questionnaire. 

 

3.2. Participants 

Ethical approval for the study was obtained from the Victoria University Human 

Research Ethics Committee (Application ID: HRE21-001, see Appendix D). The participants 

included in Studies 2 and 3 were conveniently recruited through the Prolific recruitment 

service (www.prolific.com). Although various paid recruitment services exist to 

accommodate for the rise of conducting studies online, the Prolific participant pool has been 

highlighted as providing high quality submissions (Palan & Schitter, 2018), and company 

policies ensure that participants are not penalised for withdrawal from a study. This platform 

and recruitment method was suitable for bolstering generalisability and maintaining ethical 

integrity. To be included in Studies 2 and 3, participants were required to be: 

1. Aged 18-50, to limit the effects of aging on physical health, including beliefs and 

practices (Deeks et al., 2009). 

2. Fluent in the English language. 

3. Reside in Australia, Canada, New Zealand, the United Kingdom, or the United 

States. 

Body-Mind Connection 
Questionnaire

Interoceptive Attention

The ability to direct attentional 
resources toward interoceptive 

stimuli in purposeful and 
spontaneous manners

Example: I can direct my focus 
toward how specific parts of my 

body feel.

Sensation-Emotion 
Articulation

The capacity to identify and 
describe internal bodily 

changes in emotional contexts 
and a preference for the internal 

environment

Example: If I were asked to, I’d 
find it hard to describe changes 

in my body associated with 
positive or negative emotions.

Body-Mind 
Values

Beliefs in mind-body 
integration, perceived 

importance of wellbeing, and 
regulatory behaviours 
prioritising wellbeing

Example: I value being well-
balanced in my body and my 

mind.

https://www.prolific.com/
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4. Free of a current chronic pain condition (e.g., fibromyalgia, severe arthritis), to 

limit the effects of chronic pain on subjective processing of homeostatic factors 

(e.g., Staud & Rodriguez, 2006). 

Except for a current diagnosis of a chronic pain condition, there were no specific 

criteria to exclude individuals with a current diagnosis of other health conditions. Participants 

were requested to disclose whether they were currently diagnosed with a physical and/or 

psychiatric condition, as literature indicates an association with altered interoceptive and 

emotional functioning (Bonaz et al., 2021; Critchley & Garfinkel, 2017; Khalsa et al., 2018; 

Khalsa & Lapidus, 2016). 

An a priori sample size of 220 participants was determined to be the absolute 

minimum, as this would provide a ratio of 10:1 respondents per item for the BMCQ 

administered for field testing (Boateng et al., 2018). However, 417 participants were 

recruited for preliminary evaluation of the BMCQ in Study 2 and 401 participants were 

recruited for confirmation of the BMCQ in Study 3. Recruitment of a larger sample was 

based on scale development and item reduction requiring larger samples for more stable 

factor solutions (Tabachnick et al., 2013). 

Across the two studies, participants were requested to disclose of a current psychiatric 

diagnosis. In Study 2, this totalled 101 participants, and in Study 3, 92 participants disclosed 

of this. Upon consideration of the size and diverse conditions represented in this subset of the 

sample, these participants were removed from certain analyses to ensure that investigation 

into the factor structure of the BMCQ concerned a relatively heterogenous sample of 

typically developed adults. Removal was based on consideration that conditions may 

differentially influence interoceptive and emotional interpretations (Khalsa & Lapidus, 2016; 

Paulus & Stein, 2010), which could potentially produce different factor structures. 

Accordingly, Study 2 included only individuals with no self-reported diagnosis (n = 316). 
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Study 3 excluded this sample subset for the confirmatory investigation of the BMCQ (n = 

309) but included a pooled sample (n = 401) when investigation concerned emotional 

reactivity and regulation. 

Table 3.1 displays demographic information describing for Sample 1 and Sample 2 

across Paper 2 and Paper 3, respectively. Results of chi-square goodness of fit tests for 

categorical data and independent samples t-tests analyses for continuous data to establish 

whether the samples significantly differed are also reported.  

 

Table 3.1 

Comparison of Demographic Characteristics of Samples Recruited for Paper 2 and Paper 

3 (N=818). 

 Sample 1, Paper 2  
(n = 417) 

 Sample 2, Paper 3  
(n = 401) 

  

Characteristic N (%)  N (%) Statistic p 

Age M = 29.95, SD = 8.23  M = 30.62, SD = 7.28 -1.19 .236 

  18-19 28 (8.9%)  19 (4.8%) 5.20 .158 

  20-29 119 (37.7%)  179 (44.8%)   

  30-39 117 (37.0%)  138 (34.5%)   

  40-50 51 (16.1%)  64 (16.0%)   

Gender      

  Male 124 (39.2%)  195 (48.6%) 13.19 .004 

  Female 189 (59.8%)  197 (49.1%)   

  Another term (e.g., non-binary) 2 (0.6%)  6 (1.5%)   

  Prefer not to answer 1 (0.3%)  3 (0.7%)   

Country of Residence    8.02 .091 

  Australia 9 (2.8%)  11 (2.9%)   

  Canada 26 (8.2%)  6 (1.5%)   

  New Zealand 8 (2.5%)  19 (4.7%)   

  United Kingdom 225 (71.2%)  286 (71.3%)   

  United States 48 (15.2%)  79 (19.7%)   

Level of Education    6.14 .523 

  Year 10 or lower 6 (1.9%)  4 (1.0%)   

  Year 12 121 (38.3%)  152 (37.9%)   

  Bachelor’s Degree 111 (35.1%)  140 (34.9%)   

  Honours 15 (4.7%)  16 (4%)   

  TAFE or vocational training 11 (3.5%)  27 (6.7%)   
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  Masters 41 (13.0%)  51 (12.7%)   

  PhD or Doctorate 6 (1.6%)  5 (1.2%)   

  Graduate Certificate 5 (1.6%)  6 (1.5%)   

Body Mass Index (BMI)* M = 27.50, SD =8.91  M = 27.18, SD = 8.17 0.53 .600 

  Underweight (<18.5) 15 (3.6%)  10 (2.5%) 1.21 .753 

  Normal (18.5-24.9) 177 (42.4%)  180 (44.9%)   

  Overweight (25-29.9) 99 (23.7%)  94 (23.4%)   

  Obese (30+) 103 (24.7%)  99 (24.7%)   

Smoking Status    0.10 .752 

  Smoker 50 (12.0%)  33 (10.4%)   

  Non-Smoker 367 (88.0%)  283 (89.6%)   

Alcohol Consumption    5.60 .231 

  0-1 times per week 302 (72.4%)  224 (70.9%)   

  1-2 times per week 69 (16.5%)  56 (17.7%)   

  2-3 times per week 22 (5.3%)  19 (6.0%)   

  3-4 times per week 11 (2.6%)  7 (2.2%)   

  4 or more times per week 13 (3.1%)  10 (3.2%)   

Sport or Exercise Engagement    .011 .744 

  Yes 270 (64.7%)  208 (65.8%)   

  No 147 (35.3%)  108 (34.2%)   

Yoga Practice    1.69 .194 

  Yes 72 (17.3%)  52 (16.5%)   

  No 345 (82.7%)  264 (83.5%)   

Meditation and Mindfulness Practice    1.25 .263 

  Yes 113 (27.1%)  75 (23.7%)   

  No 304 (72.9%)  241 (76.3%)   

Psychiatric Diagnosis†    0.04 .850 

  Yes 100 (24.0%)  92 (22.9%)   

  No 317 (76.0%)  309 (77.1%)   

*Calculated based on self-reported height and weight (Study 2 n = 394; Study 3 n = 391). 

†Self-reported. 

 

As can be seen in Table 3.1, the samples exhibited similarities across most 

demographic factors except for gender, as Study 2 recruited a higher proportion of persons 

identifying as female when compared to Study 3. 
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3.3. Materials 

To test for convergent and discriminant validity in Paper 2, a questionnaire battery to 

accompany the BMCQ was assembled. The battery consisted of published measures related 

to the mind-body connection construct. Each self-report was selected according to theoretical 

relatedness to identified domains that informed BMCQ item generation. The battery included 

the BPQ, BAQ, MAIA-2, Perth Alexithymia Questionnaire (PAQ), and the Highly Sensitive 

Person Scale (HSPS). In Paper 3, the aims of the research were to validate the BMCQ in a 

new sample and examine how BMCQ factors representing salient psychological constituents 

of the mind-body connection influenced typical experiences of positive and negative 

emotions. Accordingly, the BMCQ and MEQ were employed for this study.  

The details regarding the BMCQ and the associated materials, including their validity, 

reliability, and descriptive statistics, are provided in different chapters for the two samples. 

The details regarding the BMCQ and the associated questionnaire information, including 

their validity, reliability, and descriptive statistics, are provided in the papers for two samples. 

Paper 2 (Chapter 5) provides this information for the BMCQ, and the following 

questionnaires administered to Sample 1: BAQ, BPQ, MAIA-2, PAQ, and HSPS. Paper 3 

(Chapter 6) provides this information for the BMCQ and the MEQ administered to Sample 2.  

3.4. Data Management 

3.4.1. Data Preparation for Meta-Analysis 

Details regarding how the data were prepared for meta-analysis are provided in the 

meta-analysis pre-registration (https://osf.io/ky3qf) and Paper 1.  

3.4.2. Data Screening and Cleaning – Paper 2 and Paper 3 

To reliably evaluate data, it is imperative that discrepancies and issues are identified 

and resolved (Tabachnick & Fidell, 2013). Data cleaning and screening was undertaken prior 

https://osf.io/ky3qf


 
 

99 

to conducting any analyses. Firstly, this involved reviewing accuracy of the data files. For 

this, descriptive statistics were examined to determine whether observed ranges, means, and 

standard deviations were plausible amongst continuous variables. An issue was identified 

with the range and scoring anchors for MAIA items when the data were exported into SPSS 

(1 to 6), which was resolved through recoding of items to reflect specified MAIA scoring (0 

to 5). Categorical variables were also screened to ensure that there were no out-of-range 

numbers indicating data entry errors, of which none were identified. For the self-reported 

psychiatric diagnosis data, initially, values were recorded as 1 (diagnosis) and 2 (no 

diagnosis). These values were recoded to 0 to represent no diagnosis and 1 to represent 

diagnosis, thus ensuring that the variable was dummy coded. As diagnoses were self-

reported, further review was conducted to determine whether participants had reported a 

diagnosis in textboxes but selected ‘no’. Where identified, these were resolved by updating 

the dataset to reflect that a diagnosis was self-reported. In order to determine the prevalence 

of particular disorders within the samples and whether secondary analyses could be 

performed according to specific diagnosis, clinical categorisations were manually made 

according to categories included in the Diagnostic and Statistical Manual of Mental Disorders 

(5th ed.; DSM-5; American Psychiatric Association, 2013). 

It is also essential to consider and evaluate missing data. Where substantiative, 

missing data can be deleterious for analyses strengthened by larger sample sizes. Unhandled 

missing data may eliminate so many responses that an inadequate sample size is subsequently 

produced (Hair et al., 2010). With respect to how much missing data is tolerable and 

ignorable, there appears to be no firm guideline. Hair et al. (2010) proposed that missing data 

under 10% for an individual observation can generally be ignored unless the missing data is 

deemed to be due to a specific or systematic non-random pattern. Tabachnick and Fidell 

(2013) advise that the overarching pattern of missingness is more serious than the degree of 
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missingness, which can be classified as either missing completely at random (MCAR), 

missing at random (or ignorable non-response), or missing not at random. This is quantified 

through missing value analysis (MVA). Through MVA, the overall degree of randomness is 

evaluated through Little’s MCAR test, which examines the pattern of missing data on all 

variables and compares it with an expected pattern (Little, 1988), where a non-significant 

value (i.e., p >.05) is desirable and indicates that data are MCAR (Hair et al., 2010). 

Regarding the BMCQ, no missing data were identified for Paper 2 nor Paper 3. 

However, review of descriptive statistics identified that there were missing data for validity 

measures employed in Study 2 (BAQ, BPQ-BA, MAIA, HSPS, PAQ) and positive and 

negative emotion outcomes for Study 3 (MEQ – Frequency, Intensity, Persistence, 

Regulation). For Paper 2, missingness ranged from 0.9 to 2.2% amongst validity measures – 

most frequently for the BAQ. However, the results of Little’s MCAR test suggested that the 

data were MCAR, 𝝌2=12.56, p = .765. Missing data were therefore ignored and omitted from 

Study 2 analyses through pairwise deletion. For Paper 3, missingness ranged from 4.5 to 

5.0% for emotion outcomes, with substantial amounts of data missing from individual cases 

(i.e., ≥ 50.0%). Despite this, Little’s MCAR test indicated that these data were MCAR, 

𝝌2=12.22, p = .662. Accordingly, these missing data were deemed ignorable and left 

untreated. 

3.5. Analyses Employed in the Current Thesis 

3.5.1. Systematic Review and Meta-Analysis 

The review of literature is indispensable, as it provides researchers with a 

comprehensive understanding of existing knowledge in their field, identifies gaps, trends, and 

inconsistencies, guides the formulation of research questions and hypotheses, provides a 

framework for contextualising findings, and informs methodological decision-making (Paré 

et al., 2015; Thomas et al., 2023). Different methodological approaches exist for formalising 
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literature reviews and quantifying evidence bases, including scoping reviews, systematic 

reviews, and meta-analyses. 

Scoping reviews map the breadth and scope of existing literature on a topic (Arksey 

& O'Malley, 2005; Tricco et al., 2018). This approach involves a systematic search and 

synthesis of identified evidence to identify key concepts, theories, sources, and gaps in 

knowledge (Arksey & O'Malley, 2005; Paré et al., 2015; Tricco et al., 2018). Conversely, 

systematic reviews focus on addressing specific research questions through a meticulous 

collation, synthesis and comparison of available evidence (Page et al., 2021). 

Methodologically rigorous, this involves a systematic search of multiple databases, stringent 

screening criteria, data extraction, and synthesis of findings (Gurevitch et al., 2018; Snyder, 

2019). They can provide summaries of knowledge, facilitate identification of future research 

priorities, highlight issues requiring rectification in future studies, and contribute to the 

generation or evaluation of theories regarding causes for phenomena (Page et al., 2021). One 

approach to synthesising findings is through narrative synthesis, which primarily uses text to 

summarise and explain the findings (Popay et al., 2006). While not intrinsically contingent 

upon meta-analysis, systematic reviews may incorporate this technique where studies include 

sufficient, amenable data (Gurevitch et al., 2018; Page et al., 2021). Meta-analysis, as a 

quantitative synthesis method, aggregates data from multiple studies to derive overall effect 

size estimates, employing statistical techniques to assess heterogeneity amongst studies 

(Gurevitch et al., 2018; Page et al., 2021).  

In essence, the methodological approaches of scoping review, systematic review, and 

meta-analysis distinctively contribute to the synthesis of literature. Although scoping reviews 

provide a vista of extant research, systematic reviews and meta-analyses provide a focused, 

quantitative clarification of research questions and outcomes. The selection of a specific 
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methodological approach therefore depends upon research objectives, resources, and the 

evidence under scrutiny. 

The study detailed in Paper 1 commenced in January 2022, initially involving a 

scoping review of the association between subjective interoception and aspects of emotion 

(e.g., affect, alexithymia, emotion regulation). The aim was to map how the literature defined 

and measured these constructs and to identify whether there appeared to be an empirical 

association. All articles were screened and coded for inclusion with data extracted. Upon 

interpretation of the association between subjective interoception and 17 emotion constructs, 

I identified that the evidence base was largely heterogenous in May 2022. A reformulation of 

the study was required that addressed the aims and intentions of the thesis—to substantiate 

the inclusion of emotional processing in self-reports grounded in subjectively processed 

interoceptive sensations. 

I subsequently refined the study to focus on the relationship between subjective 

interoception and alexithymia through systematic review. This decision was informed by two 

factors: firstly, the extracted data indicated greater homogeneity than other constructs at the 

interpretation stage of the scoping review; and secondly, due to its inclusion as a key 

construct informing development of the BMCQ. This necessitated refining the search strategy 

and eligibility criteria. The protocol for a systematic review of the relationship between 

interoceptive self-report scales and alexithymia employing narrative synthesis was pre-

registered on PROSPERO in July 2023 (identification number: CRD42023437654, accessible 

online at https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023437654).  

Database searches, formal screening of search results against eligibility criteria, and 

data extraction were completed for the systematic review. Upon completion of data 

extraction, I identified that meta-analysis was appropriate, as the data were sufficient and 

amenable to statistical analysis. The PROSPERO record could not be updated to reflect this 

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023437654
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change in analytic approach. Accordingly, the meta-analysis protocol was pre-registered in 

March 2024 (accessible at https://osf.io/3nsyc/). 

Acknowledgement and reconsideration of interoceptive self-report scales as 

representing distinct constructs that contribute to differential relationships with alexithymia 

could enhance the validity and reliability of clinically meaningful interpretations. Embedding 

such values in research should facilitate clarification of which interoceptive constructs are 

measured, thus enabling recommendations for the employment of appropriate, specific 

interoceptive self-reports in mind-body research and practice. Furthermore, rigorous 

synthesis of evidence regarding the association between self-reported interoception and 

alexithymia can bolster arguments for considering interoception in the measurement of 

alexithymia, and to substantiate their inclusion as salient constituents in the mind-body 

connection construct. Therefore, Paper 1 conducted a systematic review employing narrative 

synthesis to establish how self-reported interoception was defined and operationalised in 

included studies. As an adjunct, meta-analysis was performed to determine whether the 

association between self-reported interoception and alexithymia differed as a function of the 

employed interoceptive self-report scale. Considering accumulating evidence indicating that 

measures of self-reported interoception do not assess the same construct (Desmedt, Heeren, 

et al., 2022; Todd et al., 2022; Vig et al., 2022), interoceptive self-report scales were 

disaggregated to provide an overall summary of their effects with alexithymic outcomes.  

As previously described, meta-analysis aggregates data from multiple studies to 

derive overall effect size estimates—essentially, a weighted average of the effect size (Field 

& Gillett, 2010). In meta-analysis, the estimate can be obtained with either a fixed-effect or 

random-effects model. The fixed-effect model assumes that the studies included in the meta-

analysis are derived from a population whereby the average effect is fixed, as they share a 

common or true effect size (Borenstein et al., 2009; Field & Gillett, 2010). As such, factors 

https://osf.io/3nsyc/
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that may influence the effect size are homogenous across studies, and the true effect size is 

consequently the same (Borenstein et al., 2009). Conversely, the random-effects model 

assumes that variability in effect sizes among studies may vary between studies study due to 

heterogeneity, including sample characteristics (Dettori et al., 2022; Field & Gillett, 2010). 

Accordingly, the true effect amongst the studies is assumed to have been sampled from a 

distribution of true effect (Borenstein et al., 2009). Each model applies different weights in 

the calculation of overall estimated effect sizes; these are more balanced under the random-

effects model (Borenstein et al., 2009). Fixed-effect models are suitable for inferences 

extending to studies included in the meta-analysis, whereas random-effect models enable 

more generalisable inferences beyond the included studies (Field & Gillett, 2010). In 

accordance with these underlying assumptions, fixed-effects models were selected for Paper 

1, due to various sources of heterogeneity noted to contribute to self-reported interoception 

and alexithymia (e.g., measurements, clinical status, culture; Gaggero et al., 2021; Gaggero et 

al., 2022; Ma-Kellams, 2014; Ryder et al., 2018; Sekely et al., 2018; Trevisan et al., 2019).  

Although various estimation methods exist, the conservative Sidik-Jonkman estimator 

was employed (Sidik & Jonkman, 2006). This method estimates model error variance and is 

robust to errors in the estimated marginal variances. Due to the employed disaggregation 

approach, it was anticipated that meta-analyses would involve a small number of effects. This 

estimation method is particularly effective for such circumstances (Kontopantelis & Reeves, 

2012).  

Quantifying heterogeneity is an essential component of meta-analysis. Variation of 

effect sizes between studies includes both true variance and random error; isolation of true 

variance involves a comparison of the observed dispersion with the amount expected, should 

the studies share a common effect size (Borenstein et al., 2009). The excess portion is 

assumed to reflect real differences amongst studies and is used to create measures of 
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heterogeneity. Several tests can be used to discern whether population effects are fixed or 

variable, including Q and I2 statistics (Borenstein et al., 2009; Field & Gillett, 2010). A Q 

statistic assesses whether dispersion is greater across or within studies and is calculated by 

summing the weighted squared differences between the effect sizes of each study and the 

fixed-effect estimate, where p <.05 suggests that studies do not share a common effect size. 

I2 indicates the percentage of variation in effect sizes across studies attributable to 

heterogeneity rather than chance, where values of 25%, 50% and 75% can be considered as 

representing low, moderate, and high heterogeneity, respectively. Where significant, high 

heterogeneity is observed, potential sources are often probed through subgroup analysis or 

meta-regression (Borenstein et al., 2009). Subgroup analyses were performed according to 

measure, clinical status, and geographical region of samples when this was identified and 

amenable. 

Meta-analysis should also consider publication bias, whereby significant findings are 

more likely to be published than non-significant findings, thus potentially skewing the 

estimated effect (Borenstein et al., 2009; Field & Gillett, 2010). Methods have been 

developed for assessing publication bias, including funnel plot inspection and Egger’s test 

(Borenstein et al., 2009; Egger et al., 1997; Field & Gillett, 2010; Lin & Chu, 2018). 

However, they do not offer methods for correcting bias (Field & Gillett, 2010). The trim-and-

fill procedure tests for publication bias, further adjusting the estimated effect size (Duval & 

Tweedie, 2000). All three metrics were considered in Study 1 of this thesis. Egger’s test and 

trim-and-fill were interpreted in analyses where k ≥ 10, as this provides sufficient power to 

distinguish real publication bias from chance (Higgins & Green, 2008). 

3.5.2. Exploratory Factor Analysis (EFA) 

It was statistically appropriate to adopt an exploratory approach in scale development, 

where EFA was employed (Worthington & Whittaker, 2006). This statistic is utilised to 
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discern the underlying structure or patterns within a set of variables. It aids in comprehending 

relationships among many variables and helps to identify the underlying constructs, or 

factors, that explain these relationships. (Kline, 2016; Tabachnick & Fidell, 2013). EFA is 

therefore beneficial in the initial stages of scale development, uncovering the underlying 

factor structure of an item pool without imposing a preconceived model, thus facilitating 

identification of factors best representing represent the data structure and ensuring that items 

group meaningfully together. 

In EFA, aspects facilitating this identification include extraction and rotation. 

Extraction is an initial step in EFA, which facilitates extraction of factors from the correlation 

matrix. Various methods exist and assist with determining the relationships between observed 

variables and the latent factors they represent. Selection of an extraction method primarily 

depends upon whether total or common variance is of interest (Hair et al., 2010). Where total 

variance is of interest, a principal component analysis (PCA) is most appropriate. This 

method is especially useful for data reduction and produces components, focusing on the 

minimum number of components required to account for the maximum proportion of total 

represented variance (Hair et al., 2010; Tabachnick & Fidell, 2013). Other EFA methods 

provide factors and focus on shared variance. These methods are appropriate where the 

objectives are to identify latent constructs within the original variables and eliminate error 

variance, thus providing a salient solution. One such method is principal axis factoring 

(PAF), which estimates communalities through elimination of unique and error variance from 

variables submitted to EFA (Hair et al., 2010; Tabachnick & Fidell, 2013). 

Regarding rotation, this process makes the factor solution more easily interpretable 

without altering the underlying mathematical properties (Tabachnick & Fidell, 2013). 

Orthogonal and oblique rotations are the two general classes that exist. Each function 

differently and carry differing assumptions. Orthogonal rotation assumes that the factors are 
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independent and uncorrelated, whereas oblique rotation is best employed where it is assumed 

that the factors are correlated (Costello & Osborne, 2005; Hair et al., 2010; Tabachnick & 

Fidell, 2013). In the context of psychological phenomena, there is typically a strong 

likelihood that factors are correlated. As such, employment of oblique rotation techniques, 

including Direct Oblimin. and Promax, are suggested. 

Researchers employing EFA are confronted by competing paradigms pertaining to the 

application of specific extraction and rotation techniques. Consequently, multiple guidelines 

and recommendations for conducting EFA exist (Costello & Osborne, 2005; Hair et al., 2010; 

Tabachnick & Fidell, 2013). Tabachnick and Fidell (2013) encourage the employment PCA 

to reduce data, assist with identification of redundant variables, and indicate the number of 

factors that the final analysis will likely yield. Then, to conduct EFA to identify a 

parsimonious factor solution. Paper 2 followed this suggested methodology to determine the 

underlying factors as contributing to the mind-body connection construct. Moreover, oblique 

rotation (direct oblimin.) was deemed suitable, as it was acknowledged that items and factors 

were likely to co-vary. Further information regarding factor identification methods is 

provided in Paper 2. 

3.5.3. Correlational Analyses 

Psychological measurement hinges upon the validity of assessment tools, which 

necessitates scrutiny of their construct validity. Of utmost importance is determining whether 

there is evidence for convergent and discriminant validity. Convergent validity underscores 

the coherence between measures ostensibly assessing related constructs, while discriminant 

validity indicates the distinctiveness of the construct under scrutiny from unrelated ones 

(Campbell & Fiske, 1959). For this undertaking, correlations serve as an appropriate statistic, 

providing empirical evidence regarding relationships between measures, thereby elucidating 

their construct validity. Correlations were therefore suitable for a preliminary evaluation of 
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psychometric properties of the BMCQ provided in Paper 2. They were also conducted to 

determine relationships between BMCQ subscales and emotion outcomes in Paper 3, which 

was important for establishing whether there were relationships between the study measures, 

and further in assessing multicollinearity amongst dependent variables in multivariate 

analyses (Tabachnick & Fidell, 2013).  

3.5.4. Confirmatory Factor Analysis (CFA) 

In the context of scale development, CFA is an additional method of psychometric 

assessment (Boateng et al., 2018). CFA facilitates the systematic comparison of a 

hypothesised factor structure based on systematic fit assessment procedures, estimating the 

association between latent constructs that have been corrected for measurement error. This 

specialised form of structural equation modelling thus enables confirmation of questionnaire 

factor structures identified through EFA. Accordingly, CFA was utilised in Paper 3 to 

validate the factor structure of the BMCQ, identified in Paper 2. Information regarding 

systematic fit procedures is detailed in Paper 3. 

3.5.5. Latent Profile Analysis (LPA) 

Person-centred approaches embrace heterogeneity within samples. Indeed, 

identification of subgroups of individuals sharing similar attributes and characteristics within 

larger samples is a common cross-disciplinary method. Several methods for determination of 

subgroups exist, including clustering and latent profiling methods. Cluster analysis is a 

traditional statistical method, enabling identification of meaningful subgroups of individuals 

(Hair et al., 2010). Whilst this method can provide indications regarding the existence of 

distinct clusters and membership, several caveats arise in determining certainty of cluster 

numbers and in membership. LPA is a latent model-based method, regarding profile 

membership as an unobserved categorical variable, wherein membership indicates which 
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profile an individual belongs to with a degree of certainty (Bauer, 2022; Spurk et al., 2020). 

Compared to traditional clustering methods, LPA is advantageous in several ways. Firstly, 

individuals are classified, based upon membership probabilities estimated directly from the 

model, variables can be continuous or categorical, and demographic factors can be 

incorporated into profiles (Spurk et al., 2020). LPA is an appropriate technique when there is 

a theoretical basis to believe that a latent construct is categorical (Bauer, 2022). Considering 

the impact of the mind-body connection in health and wellbeing, it was tenable that 

categorical differences in mind-body connections exist within the population. Accordingly, 

LPA was employed in Study 3, concerned with evaluating how many different response 

patterns would emerge in a typically developed adult sample, and examining how these 

profiles influence emotional reactivity and ease of regulation—indicators of emotional 

functioning. Information regarding systematic fit criteria and determination for LPA is 

provided in Paper 3. 

3.5.6. Analysis of Variance (ANOVA) 

ANOVA is a commonly employed statistic, enabling examination of whether mean 

differences between groups on a single dependent variable (DV) are likely to have occurred 

by chance (Field, 2018). This technique was accordingly appropriate for determining how 

mind-body connection constituents were responded to across the distinct profiles identified 

through LPA in Paper 3. Further, in evaluating significant differences amongst profiles on 

individual aspects of emotional reactivity. 

3.5.7. Analysis of Covariance (ANCOVA) 

ANCOVA is an extension of ANOVA, in that main effects and interactions of 

independent variables (IVs) are assessed after DVs are adjusted for differences associated 

with covariates—variables that are correlated with the DV (Field, 2018; Tabachnick & Fidell, 
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2013). Accordingly, ANCOVA determines whether mean differences amongst groups on the 

adjusted DV are likely to have occurred by chance. The LPA conducted in Study 3 involved a 

pooled clinical and non-clinical sample. It was therefore essential to control for reported 

psychological disorders, so as to isolate the effect of mind-body connection profiles on the 

regulation of positive and negative emotions. ANCOVA was an appropriate statistic for 

evaluating whether mean differences between mind-body connection profiles on emotion 

regulation outcomes were due to chance, following adjustment for self-reported 

psychological disorder. 

3.5.8. Multivariate Analysis of Covariance (MANCOVA) 

MANCOVA is the multivariate extension of ANCOVA, wherein there are multiple 

DVs of interest (Tabachnick & Fidell, 2013). In this statistic, a new DV maximising group 

differences is created from the combination of DVs. Specifically, MANCOVA enables 

determination regarding whether there are significant differences between groups after 

adjusting the new DV for differences in covariates. In Paper 3, key outcomes of interest 

included emotional reactivity, a latent factor comprised of frequency, intensity, and 

persistence facets. As such, conceptualising these separate outcomes as comprising reactivity 

for positive and negative emotions, respectively, complemented the requirements and aims of 

MANCOVA. As with the use of ANCOVA, determining the impact of different mind-body 

connection profiles on emotional reactivity, following adjustment for self-reported disorder, 

was paramount. Thus, MANCOVA was deemed an appropriate statistic, complementing the 

aims addressed by Study 3. 

3.6. Assessment of Statistical Assumptions 

Statistical assumptions constitute foundational prerequisites for the application of 

inferential statistical techniques (Hair et al., 2010). These assumptions encompass a spectrum 
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of criteria, including normality, homoscedasticity, independence, and linearity, among others. 

Adherence to these assumptions is imperative for ensuring the accuracy and generalisability 

of statistical analyses. This section provides a summary of the statistical assumptions 

assessed for each of the performed analyses in this thesis. 

Table 3.2 reports an overviewed assessment of statistical assumptions for the EFA 

(Tabachnick & Fidell, 2013), also provided in Paper 2. As can be seen in Table 3.2, the 

assumptions underlying EFA were primarily met, except for absence of multivariate outliers. 

Details regarding management are provided in Paper 2. (Tabachnick & Fidell, 2013) 

 
Table 3.2 

Assessment of Statistical Assumptions for EFA in Paper 2. 

Assumption Test of Assumption Result Interpretation 
Sample size Ratio of variables to 

sample 
Following removal of outliers, 14 
respondents per item. 

Sample size adequate 
for EFA. 

Normality Skewness and Kurtosis For skewness, individual variables 
ranged from -0.97 to -0.01. For 
kurtosis, individual variables ranged 
from -1.33 to 1.21. 

Skewness and kurtosis 
statistics within 
acceptable range for all 
variables. Normality 
assumed. 

Linearity Scatterplot inspection Linear relationships between BMCQ 
items observed. 

Linearity observed 
between items. 
Linearity assumed. 

Absence of 
univariate outliers 

Histogram inspection  No major outliers identified. Absence of univariate 
outliers assumed. 

Absence of 
multivariate outliers 

Mahalanobis' distance 12 datapoints > 48.27 (p <.001) Presence of multivariate 
outliers. Removed from 
analysis; absence 
subsequently assumed. 

Multicollinearity Squared multiple 
correlations 

All <1.0: range of 0.13 to 0.64. Satisfactory, indicating 
absence of 
multicollinearity. 

Factorability Anti-image correlation 
matrix 

Diagonal values >0.50 Satisfactory, indicating 
factorability.  

KMO 0.85 > 0.60, indicating 
factorability.  

Bartlett's test of 
sphericity 

χ2(231) = 2430.63, p <.001 <.05, indicating 
factorability.  

Correlation matrix Intercorrelations ≥ 0.32 between 18 
of 22 items. 

Satisfactory, indicating 
factorability.  

Communalities ≥ 0.32 following PCA. Satisfactory, indicating 
factorability. 

Note. KMO: Kaiser-Meyer-Olin measure of sampling adequacy. 
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Table 3.3 reports a summarised assessment of statistical assumptions for the CFA 

(Tabachnick & Fidell, 2013), also provided in Paper 3. As can be seen in Table 3.3, the 

assumptions of CFA were mostly met, except for absence of multivariate outliers. Details 

regarding how these were managed are provided in Paper 3. 

 

Table 3.3 

Assessment of Statistical Assumptions for CFA in Paper 3. 

Assumption Test of Assumption Result Interpretation 
Sample size Ratio of variables to sample Following removal of outliers, 

23 participants per item. 
Sample size adequate for 
CFA. 

Missing data Little's MCAR test No missing data amongst 
sample. 

No missing data. 

Normality Skewness and kurtosis For skewness, individual 
variables ranged from -0.97 to -
0.01. For kurtosis, individual 
variables ranged from -1.33 to -
0.14. 

Skewness and kurtosis 
statistics within 
acceptable range for all 
variables. Normality 
assumed. 

Linearity Inspection of scatterplots. Linearity observed. Satisfactory, indicating 
linearity. 

Absence of 
outliers 

Mahalanobis' distance 10 datapoints >34.53 (p <.001) Presence of multivariate 
outliers. Removed from 
analysis; absence 
subsequently assumed. 

Multicollinearity VIF > 10 Satisfactory, indicating 
absence of 
multicollinearity.  

Correlations between 
predictor variables 

Intercorrelations < 0.80 Satisfactory, indicating 
absence of 
multicollinearity. 

Note. MCAR: Missing completely at random; VIF: Variance inflation factor. 

 

Table 3.4 presents the assessment of statistical assumptions for ANOVAs where 

mind-body connection profiles served as the IV and BMCQ subscales as the DVs (Field, 

2018; Tabachnick & Fidell, 2013). As shown in Table 3.4, normality and homogeneity of 

variance for these analyses were assumed. Following LPA, large discrepancies in profile 

classifications were noted. As major discrepancies can contribute to unequal group variances 

and group sizes, Welch’s ANOVAs were conducted, which is robust to these factors (Field, 

2018). Games-Howell post-hoc tests were subsequently interpreted to identify significant 
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differences between each profile, enabling determination of key characteristics within them. 

 

Table 3.4 

Assessment of Statistical Assumptions for ANOVA in Paper 3. 

Assumption Test of Assumption Result Interpretation 
Normality Skewness BMV = -0.61 

SEA = -0.08 
IAtt = -0.98 

Skewness and kurtosis statistics 
within acceptable range for all 
variables. Normality assumed. 

 Kurtosis BMV = 0.24 
SEA = -0.33 
IAtt = 1.81 

Homogeneity of variance Levene's test BMV p = .151 
SEA p = .010  
IAtt p = .291  

p >.05 for BMV and IAtt. 
Homogeneity of variance assumed 

Note. BMV: Body-Mind Values, SEA: Sensation-Emotion Articulation, IAtt: Interoceptive Attention. 

Table 3.5 provides an assessment of assumptions for ANCOVA (Field, 2018; Powers 

& Xie, 2008; Tabachnick & Fidell, 2013), where the DVs were regulation of positive and 

negative emotions. 

 
 

Table 3.5 

Assessment of Statistical Assumptions for ANCOVA in Paper 3. 

Assumption Test of Assumption Result Interpretation 
Normality Skewness P-Reg = 0.43 

N-Reg = -0.27 
Skewness and kurtosis 
statistics within acceptable 
range for all variables. 
Normality assumed.  

Kurtosis P-Reg = 0.10 
N-Reg = -0.08 

Absence of outliers Histogram inspection Visual inspection 
indicated no major 
outliers. 

Satisfactory, indicating 
absence of outliers. 

Homogeneity of variance Levene's test P-Reg p = .486 
N-Reg = .504 

p >.05. Homogeneity of 
variance assumed. 

Normality of residuals Histogram inspection Visual inspection 
indicated no major 
outliers. 

Satisfactory, indicating 
normality of residuals. 

 
Normal Q-Q plot inspection Visual inspection of 

residuals showed that the 
residuals closely 
followed the reference 
line 

Satisfactory, indicating 
normality of residuals. 
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Homogeneity of  
regression slopes 

Interaction term ps <.05 p <.05, indicating that 
disorder varies across 
profiles. Assumption 
violated. 

Note. P-Reg: Regulation of positive emotions, N-Reg: Regulation of negative emotions. 
  

As Table 4.4 indicates, assumptions underlying ANCOVA were assessed as mostly 

met. However, interaction terms were significant, indicating that homogeneity of regression 

slopes could not be assumed. Given this violation, the Johnson-Neyman procedure was 

considered, as it is recommended when such violations occur (DʼAlonzo, 2004). The 

Johnson-Neyman procedure is particularly appropriate when all other ANCOVA assumptions 

have been met. Specifically, the procedure is used to identify the point(s) along a continuous 

moderator where the relationship between the IV and the outcome variable (regulation of 

positive and negative emotions) transition(s) between being statistically significant to 

nonsignificant, and vice versa. The Johnson-Neyman procedure can be implemented when 

the IV is either dichotomous or continuous (Montoya, 2016). As the IV in these ANCOVAs 

was multi-categorical, involving distinct mind-body connection profiles, alternative 

methodology was required. The Omnibus Groups Regions of Significance (OGRS) is a tool 

developed by Montoya (2016) that facilitates this analysis. OGRS probes interactions 

between a multi-categorical IV and a dichotomous or continuous moderator. It implements 

the Johnson-Neyman procedure to identify when the association between multi-categorical 

IVs and outcome variables transition from significant to non-significant at varying levels of 

the moderator. Accordingly, the OGRS tool was deemed appropriate and employed rather 

than the planned ANCOVAs. Further details regarding how this tool was utilised are 

provided in Paper 3. 

Table 3.6 provides the assessment of assumptions for MANCOVA (Tabachnick & 

Fidell, 2013), where the DVs were reactivity for positive and negative emotions, consisting 

of frequency, intensity, and persistence factors. As can be seen in Table 4.5, the assumptions 
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for MANCOVA were satisfied. Due to the unevenness between profiles, Pillai’s trace was 

interpreted for both analyses, as this is robust to such occurrences (Tabachnick & Fidell, 

2013). 

Table 3.6 

Assessment of Statistical Assumptions for MANCOVA in Paper 3. 

Assumption Test of Assumption Result Interpretation 
Normality Normal Q-Q plot inspection Visual inspection 

of residuals 
showed that the 
residuals closely 
followed the 
reference lines. 

Satisfactory, indicating 
multivariate normality. 

 Skewness and kurtosis ± 3.29 across all 
reactivity 
variables. 

Skewness and kurtosis 
statistics within acceptable 
range for all variables. 
Univariate normality assumed. 

 
Box's M test 

P-React p = .419 
N-React p = .734 

p >.05, indicating multivariate 
normality. 

Homogeneity of variance-
covariance matrices 

Box's M test p >.05, indicating homogeneity 
of variance-covariance 
matrices. 

Homogeneity of variance 
between groups 

Levene's test P-React ps > .05 
N-React ps > .05 

ps >.05, indicating 
homogeneity of variance 
between groups. 

Homogeneity of regression 
slopes 

Interaction term ps > .05 p >.05, indicating homogeneity 
of regression slopes. 

Absence of outliers Histogram inspection Visual inspection 
indicated no major 
outliers. 

Satisfactory, indicating 
absence of outliers. 

Multicollinearity Correlations between DVs < 0.90 Satisfactory, indicating 
absence of multicollinearity. 

Note. P-React: Reactivity for positive emotions, N-React: Reactivity for negative emotions. 
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Chapter 4. A Systematic Review and Meta-Analysis of The Relationship Between 

Subjective Interoception and Alexithymia: Implications for Construct Definitions and 

Measurement 

Paper 1 presents a systematic review and meta-analysis of the association between 

self-reported interoception, as assessed by specific questionnaires, and alexithymia at global 

and facet levels (DIF, DDF, EOT). This study clarifies the association between various facets 

of subjective interoception and alexithymia and provides recommendations for assessment of 

specific constructs, according to a maladaptive and adaptive construct validity framework, 

involving interoceptive sensing, attention, interpretation, and memory propensities. The 

findings highlight the relevance of interoception to alexithymia, underscoring the need to 

concurrently assess interoceptive schemas and alexithymia in research and practice. 

Together, these findings substantiated the inclusion of domains capturing inverse alexithymic 

traits and adaptive interoceptive attention beliefs in the development of the self-report 

questionnaire (BMCQ), detailed in Paper 2 (Chapter 5) of this thesis. Online supplemental 

materials accompanying this paper are provided at 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0310411 and Appendix E. 

The following information accompanying this paper is available at https://osf.io/3nsyc/: pre-

registered meta-analysis plan, full results for the primary and secondary meta-analyses on 

global alexithymia, DIF, DDF, and EOT outcomes, and forest and funnel plots.  
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Chapter 5. Assessment of the Mind‑Body Connection: Preliminary Psychometric 

Evidence for a New Self‑Report Questionnaire 

Paper 2 addresses the limitations identified within existing interoceptive self-report 

questionnaires capturing the nexus between the mind and the body through development of a 

new self-report which assesses distinct but related psychological constituents of the mind-

body connection. This study describes a preliminary evaluation of a parsimonious 

questionnaire, providing researchers and clinicians with the 13-item BMCQ, measuring 

interoceptive attentional control (Interoceptive Attention), capacities for identifying and 

describing emotions linked to sensations, in conjunction with a preference for an internal 

focus (Sensation-Emotion Articulation), and mind-body beliefs and initiated behaviours 

(Body-Mind Values). Correlational evidence demonstrates that the mind-body connection is a 

multidimensional construct, consisting of three salient psychological constituents: 

interoceptive attention, emotional identification and expression with internal focus, and 

mind-body beliefs. Moreover, the BMCQ extends upon questionnaires assessing aspects of 

subjective interoceptive attention and interpretation. This study provides a foundation for 

measuring the mind-body connection more holistically when compared to interoceptive self-

report scales, as it unifies these constructs in the one self-report. Online supplemental 

materials accompanying the paper are provided at 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01302-3 and in 

Appendix F. 
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Chapter 6. Elucidating the Role of Mind-Body Connection Profiles in Emotional 

Reactivity and Regulation Amongst Typically Developed Adults 

Paper 3 builds upon the findings of Paper 2 to validate the BMCQ in a new sample of 

typically developed adults. This paper also addresses several gaps in the literature, being the 

first to provide classification of latent mind-body connection profiles through inclusion of 

interoceptive attention, identification and description of emotions with internal focus, and 

mind-body belief variables in an LPA. This combination of variables has not been applied in 

existing research, thus expanding conceptualisation of the psychological constituents 

underlying the mind-body connection. This paper further extends on previous studies 

examining how emotional reactivity relates to either self-reported interoception or 

alexithymia. Specifically, the study considers how these factors interact with explicit mind-

body beliefs within distinct profiles to influence typically experienced emotional reactivity 

phases (frequency, intensity, persistence) and ease of regulation for both positive and 

negative emotions. This study lays the foundation for more inclusive, precise classification of 

mind-body connections and specific mechanisms to target in mind-body interventions aimed 

at improving awareness of sensations and adaptive emotional functioning. Supplemental 

materials accompanying this paper are provided in Appendix G. For evidence of submission, 

see Appendix H. 
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6.1.  Abstract 

Background: Adaptive emotional functioning necessitates a strong mind-body connection. 
The 13-item Body-Mind Connection Questionnaire (BMCQ) was developed to measure 
attention directed to sensations (Interoceptive Attention), identifying and describing 
sensations associated with emotions (Sensation-Emotion Articulation), and beliefs regarding 
mind-body integration and wellbeing (Body-Mind Values). This study aimed to (1) confirm 
and refine the BMCQ in a new sample of typically developed adults through confirmatory 
factor analysis (CFA), (2) identify distinct mind-body connection profiles through latent 
profile analysis (LPA), and (3) explore the impact of these profiles on emotional reactivity 
and regulation. 
Methods: Data were collected from 401 typically developed adults with and without self-
reported psychological disorders, aged 18 to 50 (Mage = 30.62, SDage= 7.98), who completed 
the BMCQ and the Multidimensional Emotion Questionnaire, assessing frequency, intensity, 
persistence, and regulation of positive and negative emotions. 
Results:  The CFA led to removal of three BMCQ items in the sample with no disorder, 
confirming a three-factor model with good fit, resulting in the BMCQ-10 (CFI: .98, TLI: .98, 
GFI: .97, RMSEA: .05, RMR: .08) observed, and reliable internal consistency for the scales 
(ɑ = 0.70 to 0.82). LPA in the pooled sample revealed three mind-body connection profiles: 
Strong Mind-Body Connection, Weak Mind-Body Connection, and Mind-Body 
Disconnection. The Strong Mind Body Connection profile reported more frequent, intense, 
and persistent positive emotions and found regulating positive and negative emotions the 
easiest. Conversely, the Weak Mind-Body Connection profile reported less frequent, intense 
positive emotions, and greater regulation difficulties. The Mind-Body Disconnection profile 
reported the least intense positive emotions and, with a psychological disorder present, found 
regulating emotions easier than both the Strong and Weak profiles. 
Conclusions: The BMCQ-10 holds promise as an efficient measure of salient mind-body 
connection constituents. Findings underscore the nuanced, significant within-group 
variability that exists amongst mind-body connection beliefs, emotional reactivity, and ease 
of regulating emotions. Targeted interventions for persons with particular mind-body 
connection profiles (for example, mindfulness) may be effective avenues for enhancing 
adaptive beliefs which may promote the cultivation of positive emotions and improve 
emotion regulation in clinical and non-clinical groups. 
 
Key words: interoception, alexithymia, mind-body connection, individual differences, 
emotional reactivity, emotion regulation  
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6.2.  Introduction 

At their core, emotions enable us to make meaningful sense of our internal and 

external experiences. They are generally conceptualised as psychological states involving 

subjective experiences, physiological changes, cognitions, and expressive behaviours (1, 2). 

Davidson (3, 4) proposed that emotional responses comprise related but distinguishable 

components. Specifically, individuals may differ with respect to (1) the relative ease of 

emotional response activation—i.e., the threshold required for an emotional response to be 

elicited and the rate of arousal levels reaching peak amplitude, thus determining the 

frequency of emotional responses, (2) the intensity of an emotional response, and (3) the 

duration of an emotional response—i.e., the length of time required for arousal levels to 

return to baseline. Such components acknowledge the chronometric nature of emotions and 

are collectively termed ‘emotional reactivity’ (3, 5). Adaptive emotional functioning entails 

generating goal-appropriate, timely, and contextually proportionate responses, contrasting 

with inadequate, maladaptive reactivity, characterised by emotional hyper- and hypo-

reactivity. Maladaptive emotional reactivity contributes to chronic physiological 

dysregulation, stemming from the misinterpretation of valence and arousal, together with 

deficits in learning, memory, and attentional deployment to emotional stimuli and bodily 

sensations (6, 7). 

Cultivating positive emotions is shown to have significant momentary and long-term 

benefits. According to Fredrickson (8), positive emotions play a crucial role in the ‘broaden-

and-build’ theory, which suggests that these emotions can facilitate the cultivation of 

physical, intellectual, and social resources, leading to long-term psychological wellbeing. 

Moreover, their cultivation can be particularly effective in preventing and treating conditions 

rooted in negative emotionality, such as depression, anxiety, and stress-related illnesses (9). 

Indeed, positive and negative emotions have distinct impacts on the body: positive affectivity 
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is negatively associated with biomarkers indicating chronic dysregulation of homeostatic 

processes following prolonged, intense activation of stress systems (10), whereas negative 

affectivity has the opposite effect (11). Furthermore, longitudinal increases in positive 

emotionality have been related to lower pro-inflammatory and antiviral gene expression, 

whereas the inverse has been observed for increased negative emotionality (Rahal et al., 

2023). 

Emotions are increasingly understood as inexorably involving interoception—the 

afferent signalling, processing, and neural and mental representation of internal bodily signals 

(1, 12-15). Interoceptive sensations are typically experienced consciously as affect—

comprising valence and arousal dimensions—and are proposed to form a foundational 

component of emotional experiences (14, 16). The synchronous coupling of bodily sensations 

and emotions promotes the enactment of goal-directed behaviours aimed at restoring or 

maintaining physiological integrity (1, 14, 15, 17). In this view, adaptive emotional responses 

necessitate coherence in detecting, appraising, and categorising body sensations. 

Interoceptive and emotional dysfunctions (e.g., emotion dysregulation), underlie various 

clinical conditions, including depression, anxiety, functional disorders, and medically 

unexplained symptoms (18-21). As such, they are important mechanisms to consider in the 

context of a client’s presentation. Investigations concerning reactivity for positive and 

negative emotions, however, have seldom holistically considered beliefs and perceived 

competencies in mind-body connection processes, including interoceptive attentional 

deployment and emotional capacities together. 

Habitual propensities for being aware of interoceptive sensations and emotional 

awareness have been found to contribute to emotional reactivity. The quality of adaptive 

interoceptive attention is conceptualised as reflective of active attention, which adjusts, 

filters, and augments sensory inputs from the body (22). By contrast, exaggerated and 
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maladaptive interoceptive attention is driven by hypervigilance and negatively biased 

interpretations of sensations (23), and related to illness anxiety (24) and somatisation (25). 

Evidence further indicates that adaptive interoceptive attentional components and regulatory 

behaviours are more strongly associated with enhanced identification and description of 

emotions (26) and positive emotionality (27, 28). Conversely, reactivity for negative 

emotions appears related to dysfunctional processing and interpretation of bodily sensations, 

including maladaptive, hypervigilant interoceptive attention (23, 27), negatively biased 

reporting (29), and somatosensory amplification (28, 30). 

Interoceptive attunement and values may also influence the degree to which 

emotional arousal is perceived. Individuals with positive and neutral interoceptive beliefs and 

lower sympathetic nervous system (SNS) activity tend to report lower levels of emotional 

arousal, while those with positive or neutral interoceptive beliefs and greater SNS activity 

report increased levels of emotional arousal. Contrarily, individuals with negative 

interoceptive beliefs have reported increased emotional arousal, regardless of whether they 

experience high or low SNS activity (31). This suggests that individuals with stronger 

correspondence between physiological and emotional arousal may be more likely to value 

and incorporate their physiology into emotional experiences, while those who do not value 

bodily sensations may ignore or suppress their physiological sensations and rely on external 

features of the environment to inform their emotional experiences (31). Similar observations 

have been made amongst individuals with marked difficulties identifying and articulating 

emotional experiences, such as those with alexithymia (32). Persons with high alexithymia 

struggle to differentiate emotions from sensations, perceiving them as similar—for example, 

feeling anger as hunger, and vice versa (33), suggesting possible disregard or indifference 

toward valuing sensations and emotions. 
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The Body-Mind Connection Questionnaire (BMCQ) is a new 13-item self-report 

measure of adaptive mind-body connection beliefs (34). The questionnaire is 

multidimensional, consisting of three distinct scales assessing the capacity to spontaneously 

and purposefully direct attention to internal bodily signals (Interoceptive Attention), the 

ability to identify and describe the link between sensations and emotions, together with 

internal orientation (Sensation-Emotion Articulation), and beliefs regarding wellbeing and 

mind-body integration (Body-Mind Values). The BMCQ was developed to facilitate 

parsimonious measurement of mind-body connection constituents by self-report, where 

preliminary findings indicated differential relationships between BMCQ scales and 

theoretically related aspects. Specifically, the Body-Mind Values scale was shown to 

correlate most strongly with Trusting, Body Listening, and Self-Regulation scales from the 

Multidimensional Assessment of Interoceptive Awareness, Version 2 (MAIA-2; 35). 

Moreover, Sensation-Emotion Articulation was positively related to Emotional Awareness 

and Body Listening scales from the MAIA, whereas stronger inverse relationships with 

alexithymia (difficulties identifying and describing feelings, externally oriented thinking) 

were shown. Lastly, Interoceptive Attention was most strongly related to Attention 

Regulation and Noticing MAIA scales. However, several retained questionnaire items 

demonstrated cross-loading, low primary loadings, and low communalities (34). The present 

study scrutinises these items in another sample of typically developed adults. As the BMCQ 

is a new scale, evidence pertaining to its association with adaptive and maladaptive outcomes 

is limited. Further exploration of the BMCQ scales could shed light on how distinct mind-

body connection profiles may influence the experience of emotions and ease of regulation. 

To date, studies have scarcely examined the relation between mind-body connection 

profiles and emotional reactivity. Yun-Hsin et al. (28) recently did so in a Taiwanese sample 

using cluster analysis to establish three interoceptive sensibility profiles, according to MAIA 
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dimensions, and examined their effect on emotional reactivity using the Perth Emotional 

Reactivity Scale (PERS; 36). A high interoceptive sensibility cluster demonstrated strong 

awareness of bodily sensations and emotions, and capacities for self-regulation using 

sensations. A low interoceptive sensibility cluster lacked perceived capacity to attend to 

bodily sensations and did not self-regulate by drawing attention to sensations. The worrier 

cluster showed heightened awareness of bodily sensations but experienced worry during 

discomfort. Results indicated that the high interoceptive sensibility cluster consistently 

exhibited higher levels of reactivity for positive emotions compared to worrier and low 

interoceptive sensibility clusters. Conversely, worrier and low interoceptive sensibility 

clusters reported the highest reactivity for negative emotions. Although the PERS 

comprehensively assesses emotional reactivity for positive and negative emotions, other 

scales measuring reactivity for specific emotions exist.  

The Multidimensional Emotion Questionnaire (MEQ; 37), like the PERS (36), was 

developed according to Davidson’s (3) emotional reactivity model. Each assess typical 

experiences of positive and negative emotions according to the separable phases of (1) 

activation or frequency; (2) intensity; and (3) duration or persistence. Although semantic 

differences exist with respect to scale labels (e.g., PERS–activation cf. MEQ–frequency), 

there are discrepancies in how the scales capture this. The MEQ captures reactivity 

components based on five discrete positive (e.g., happiness, enthusiasm) and five negative 

(e.g., sadness, anger) emotions. Although some emotions measured by the MEQ overlap with 

those specified in PERS items, the latter questionnaire lacks specificity in capturing reactivity 

for individual emotions. Differences also emerge in scale structure and how respondents rate 

their emotional experiences. The PERS provides indices of emotional reactivity phases by 

requesting respondents to rate worded items on a 5-point Likert scale ranging from very 

unlike me (1) to very like me (5). Conversely, the MEQ is structured to specify discrete 
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emotions, instructing respondents to rate how often, intense, and long-lasting the emotion is 

typically experienced—assessing frequency, intensity, and persistence phases, respectively. 

These are also rated on 5-point Likert scales, albeit with more specific response scale 

anchors—for instance, frequency items range from about 1 month or less (1) to more than 3 

times each day (5)—thereby enabling more granular ratings. Moreover, the MEQ was 

developed to address limitations of existing reactivity questionnaires lacking assessment of 

how easy individuals find regulating discrete emotions, which is absent in the PERS. 

Inclusion of regulation scales in the MEQ is advantageous, as emotional reactivity and 

capacities for regulating emotions are closely intertwined, interactive processes which shape 

emotional experiences and responses (6). Heightened reactivity is often more challenging to 

regulate (38), and poor regulation abilities can lead to intensified, perseverative emotional 

responses (39). We deemed the MEQ's scope of discrete emotions, granular chronometry, 

and regulation items suitable for this study's exploratory purposes. 

The purpose of the current study was to confirm the BMCQ in a new sample of 

typically developed adults through confirmatory factor analysis. The study adopted a person-

centred approach by employing LPA which aimed to distinguish mind-body connection 

profiles based on BMCQ scales, including interoceptive attentional control (Interoceptive 

Attention), capacities for identifying and describing the link between sensations and emotions 

(Sensation-Emotion Articulation), and beliefs regarding physical and mental wellbeing 

(Body-Mind Values). Lastly, the study aimed to examine the emergent latent profiles and 

their effect on reactivity for positive and negative emotions and emotion regulation outcomes. 
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6.3.  Method 

6.3.1.  Participants 

 As part of a larger cross-sectional study concerning interoception and emotion, a 

convenience sample of 401 participants (Mage = 30.62, SDage= 7.98) from English-speaking 

countries was recruited for the study through the Prolific recruitment service. To be eligible 

for inclusion, participants were required to be: aged 18-50, fluent in the English language, 

reside in Australia, Canada, New Zealand, the United Kingdom, or the United States, and free 

of a current chronic pain condition (e.g., fibromyalgia). An a priori sample size of 260 was 

deemed an appropriate minimum for validation of the BMCQ, providing a ratio of 20 

respondents per item (40). However, structural equation modelling techniques, (e.g., 

confirmatory factor analysis) require larger samples to provide reliable and stable estimates 

(i.e., 200-300 minimum; 40, 41). Thus, the present sample was deemed sufficient for 

enhancing statistical power to examine the BMCQ factor structure. 

6.3.2.  Materials 

Body-Mind Connection Questionnaire (BMCQ). 

 The BMCQ (34) is a 13-item, 3-scale measure that was developed to capture self-

reported mind-body connection valuations. Scales include Body-Mind Values, consisting of 

six items related to beliefs in mind-body integration and perceived importance of wellbeing, 

Sensation-Emotion Articulation, comprised of three negatively keyed items involving 

capacities for identify and describe internal bodily changes in emotional contexts and 

preference for the internal environment, and Interoceptive Attention, consisting of four items 

capturing the ability to direct attentional resources toward interoceptive stimuli in purposeful 

and spontaneous manners. Items are rated on a 7-point Likert-scale, ranging from not at all 

true of me (1) to very true of me (7). Scores for each scale are obtained by averaging the sum 
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of responses. The preliminary evaluation demonstrated that the BMCQ scales are distinct, 

and differentially related to self-reports capturing theoretically related constructs including 

self-reported interoceptive attention and interpretation, and alexithymia. Acceptable to good 

internal consistency reliability was previously observed for BMCQ scales (ɑ = 0.74 to 0.85). 

The 13-item BMCQ administered for cross-validation is available in File S1 of the 

Supplemental Materials. 

Multidimensional Emotion Questionnaire (MEQ). 

 The MEQ is a self-report measure of emotional experiences, requiring respondents to 

consider their typical experience of five positive (happy, excited, enthusiastic, proud, 

inspired) and five negative (sad, afraid, angry, ashamed, anxious) discrete emotions (37). 

Participants rate experiences of each emotion on 5-point Likert scales for four facets: (1) 

Frequency, ‘How often?’ ranging from about once per month or less to more than 3 times 

each day; (2) Intensity, ‘How intense?’, ranging from very low to very high; (3) Persistence, 

‘How long-lasting?’, ranging from less than 1 minute to longer than 4 hours; and (4) 

Regulation, ‘How easy to regulate?’, ranging from very easy to very difficult. Qualitative 

descriptors were converted to numerical values for scoring; nomination of the first descriptor 

corresponded to a score of 1 and nomination of the last to a score of 5. Summary scores for 

Frequency, Intensity, Persistence, and Regulation were computed for positive and negative 

emotions, respectively. Higher scores indicate greater frequency, intensity, or persistence of 

positive or negative emotions. Frequency, intensity, and persistence facets form components 

of an Emotional Reactivity factor (3, 37). For Regulation scales, higher scores indicate 

greater difficulty regulating positive or negative emotions. Evidence for convergent validity 

is observed, where MEQ reactivity summary scores strongly correlated with positive and 

negative affectivity scores from the Positive and Negative Affect Schedule (Positive: r = 

0.72, Negative: r = 0.69). Moderate correlations between the MEQ regulation scales and total 
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scores from the Difficulties in Emotion Regulation Scale were shown (Positive: r = 0.31, 

Negative: r = 0.42) (37). Internal consistency reliability for MEQ facets was good in the 

present sample (see Table 5). 

6.3.3. Procedure 

Following ethics approval from the Victoria University Human Research Ethics 

Committee for a larger study examining interoception and emotion, the study was advertised 

through Prolific, which included screening for inclusion and exclusion criteria. Interested 

individuals accessed a survey link for the study that was hosted online using Qualtrics 

software. After providing informed consent, participants completed a demographic 

questionnaire and provided information regarding health and lifestyle factors. Then, they 

proceeded to the questionnaires. Upon study completion, they were remunerated for their 

participation. 

6.3.4.  Statistical Analyses 

To determine whether the 13 BMCQ items conformed to a hypothesised structure and 

fit the previously identified three-factor model (34) in a new sample of typically developed 

adults, confirmatory factor analysis (CFA) was conducted using SPSS AMOS, Version 29. 

Maximum likelihood factoring was employed to estimate the models. Model goodness of fit 

was evaluated via the 𝝌2 statistic	(40). Although non-significant 𝝌2 (p >.05) is indicative of 

excellent fit, the test is known to reject models marginally differing from the population 

structure (41). We therefore considered additional fit indices, including the ratio of chi-square 

to its degrees of freedom (CMIN/df), comparative fit index (CFI), Tucker-Lewis index (TLI), 

goodness of fit index (GFI), root mean square residual (RMR), and root mean squared error 

of approximation (RMSEA). For absolute fit, CMIN/df values <3.0 indicate better fit 

between the model and the data. CFI, TLI, and GFI values ≥ .90 were deemed to indicate 
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acceptable fit and values ≥ .95 considered as evidence of excellent fit (42, 43). RMSEA and 

RMR < .08 were judged to indicate acceptable fit and values around .05 indicated excellent 

fit (40). Internal consistency reliability of the BMCQ scales was evaluated with Cronbach’s 

alpha in SPSS, Version 29. Inter-scale correlations were assessed through Pearson’s bivariate 

correlations. 

 Following revision of the BMCQ through CFA, participants’ BMCQ subscale scores 

were analysed through Latent Profile Analysis (LPA) using the TidyLPA package in R-

Studio (version 4.3.2). This was conducted to further understand mind-body connection 

profiles within the sample. Analysis spanned models ranging from two to three profiles to 

ascertain the most fitting representation of the data. Determination of the optimal model was 

based on evaluation of several statistical indices, following guidelines proposed by Spurk et 

al. (44). We prioritised the model exhibiting lower Akaike Information Criterion (AIC), 

Bayesian Information Criterion (BIC), and the Sample-Size Adjusted BIC (SSA-BIC) values, 

as these metrics are indicative of fit suitability. Moreover, a significant Bootstrapped 

Likelihood Ratio Test (BLRT) served as a key indicator, indicating that a given model 

provides a better fit than a model with a single profile where p <.05. Classification accuracy 

via entropy values were also considered. Higher figures (i.e., ≥ 0.80) denote a model’s 

precision in categorising participants into distinct profiles, although cut-offs of between 0.60 

and 0.80 are also appropriate (44). 

 In addition to these statistical criteria, emergent latent profiles were inspected through 

one-way between-subjects analysis of variance (ANOVA) in SPSS to investigate meaningful 

differences between the mind-body connection profiles across the BMCQ subscales using 

Welch’s F-tests with Games-Howell post-hoc pairwise comparisons, which are robust to 

heterogenous group variances and unequal groups sizes (45). 
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 Two separate one-way multivariate analysis of covariance (MANCOVA) were also 

conducted to compare mind-body connection profiles identified via LPA on three dependent 

variables (DVs) of reactivity for positive and negative emotions (frequency, intensity, and 

persistence), with self-reported psychological disorder entered as a covariate, as conditions 

such as depression and anxiety influence emotional reactivity and emotion regulation (6, 39). 

To determine whether the mind-body connection profiles affected regulation of positive and 

negative emotions, one-way between subjects analysis of covariance (ANCOVAs) with self-

reported disorder as covariate were planned. 

6.5.  Results 

Sample demographics are summarised in Table 1. Overall, the sample endorsed 

relatively healthy practices and was comparable to the sample included in the original 

evaluation of the BMCQ (34). Ninety-two participants self-reported a current psychological 

disorder, most commonly comorbid depression and anxiety. For further detail regarding self-

reported disorders, see Table S1 of the Supplemental Materials. 

 

Table 1. 
 

Demographic characteristics of the sample (N=401). 

Characteristic N (%) 

Age  

  18-19 19 (4.8%) 
  20-29 179 (44.8%) 
  30-39 138 (34.5%) 
  40-50 64 (16.0%) 
Gender Identity  

  Male 195 (48.6%) 
  Female 197 (49.1%) 
  Another term (e.g., non-binary) 6 (1.5%) 
  Prefer not to answer 3 (0.7%) 
Country of Residence  
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  Australia 11 (2.9%) 
  Canada 79 (19.7%) 
  New Zealand 286 (71.3%) 
  United Kingdom 6 (1.5%) 
  United States 19 (4.7%) 
Level of Education 

 

  Year 10 or lower 4 (1.0%) 
  Year 12 152 (37.9%) 
  Bachelor’s Degree 140 (34.9%) 
  Honours 16 (4%) 
  TAFE or vocational training 27 (6.7%) 
  Masters 51 (12.7%) 
  PhD or Doctorate 5 (1.2%) 
  Graduate Certificate 6 (1.5%) 
Body Mass Index (BMI)*  

    Underweight (<18.5) 10 (2.5%) 
    Normal (18.5-24.9) 180 (44.9%) 
    Overweight (25.29.9) 94 (23.4%) 
    Obese (30+) 99 (24.7%) 
Smoking Status  

Smoker 33 (10.4%) 
Non-Smoker 283 (89.6%) 

Alcohol Consumption  

0-1 time per week 224 (70.9%) 
1-2 times per week 56 (17.7%) 
2-3 times per week 19 (6.0%) 
3-4 times per week 7 (2.2%) 
4 or more times per week 10 (3.2%) 

Sport or Exercise Engagement  

Yes 208 (65.8%) 
No 108 (34.2%) 

Yoga Practice  

Yes 52 (16.5%) 
No 264 (83.5%) 

Meditation and Mindfulness Practice  

Yes 75 (23.7%) 
No 241 (76.3%) 

Psychological Disorder*  
Yes 92 (22.9%) 
No 309 (77.1%) 

* Self-reported 
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Confirmatory Factor Analysis 

Preliminary analyses were conducted to ensure there were no violations of missing 

data, normality, linearity, homoscedasticity, presence of outliers, and multicollinearity 

assumptions underlying CFA (41). Ninety-two participants with self-reported psychological 

disorders were omitted from analysis, ensuring confirmatory analysis was restricted to a 

sample comparable to the preliminary evaluation of the BMCQ (34). This provided a sample 

of 309 participants. There were no missing BMCQ data. Inspection of standardised residual 

plots indicated that BMCQ items were linear and normally distributed, and homoscedasticity 

was assumed, as residuals were equally spread. Ten multivariate outliers were identified and 

removed from CFA analysis, as they exceeded Mahalanobis’ distance (p <.001). The 

analysed sample was reduced to 299 participants, providing an appropriate ratio of 23 

respondents per item. Correlations between predictor variables were below 0.80, and VIF 

scores of coefficients below 10, indicating an absence of multicollinearity (41, 46). 

As shown in Table 2, CFA results indicated poor fit for the original 13-item BMCQ 

structure to the data and the initially determined model through exploratory factor analysis 

was not adequate. Given the poor fit, model modification was considered. Examination of 

modification indices indicated model misspecification sources—specifically items 3 and 4 

from the Interoceptive Attention scale, and items 5, 6, 12 and 13 from the Body-Mind Values 

scale. Covariance between these error terms were added, which improved model fit, although 

review of CMIN/df, RMSEA, RMR values indicated that the fit remained poor. Moreover, 

standardised residual covariances for items 1, 5, and 10 were primarily above 2.0, indicating 

specification discrepancies (42). Accordingly, the three items were removed. 

Following these modifications, allowing for error terms to covary (item 3-4; item 12-

13), the revised model demonstrated good fit compared to the original model, according to 

CMIN/df, CFI, TLI, GFI, RMSEA, and RMR. One item from the Sensation Emotion 
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Articulation scale (original Item 9 – ‘I tend to focus on things happening in my physical 

environment rather than what is happening inside of me’) had a low factor loading and 

squared multiple correlation. The item was retained for theoretical purposes based on the 

involvement of externally oriented thinking in alexithymia (47, 48) and the Sensation-

Emotion Articulation construct (34). Table 2 provides model fit indices for original and 

modified BMCQ models. Table 3 contains standardised factor loadings for BMCQ items 

according to scale and squared multiple correlations for the refined 10-item BMCQ (BMCQ-

10). See File S2 of Supplemental Material for the revised 10-item BMCQ following CFA. 

 

Table 2. 

Fit indices for confirmatory factor analyses on the original and refined BMCQ (N=299). 

CFA 
𝛘2 df p CMIN/ 

df CFI TLI GFI RMSEA RMR 

Original 13-
item BMCQ 

329.92 62 <.001 5.32 .84 .8 .85 .12 .14 

13-item 
modified 
BMCQ 

289.99 59 <.001 3.49 .91 .89 .90 .09 .11 

10-item 
refined 
BMCQ 

48.27 30 .019 1.61 .98 .98 .97 .05 .08 

Note. CMIN/df: chi-square to its degrees of freedom; CFI: comparative fit index; TLI: Tucker-Lewis index; 
GFI: goodness of fit index; RMSEA: root mean squared error of approximation, RMR: root mean square 
residual. 

 

Table 3. 

Standardised CFA factor loadings and squared multiple correlations (SMC) for BMCQ-10 

(N=299) 
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 Standardised Factor Loadings 

Item 

Body-Mind 
Values 

Sensation- 
Emotion 

Articulation 

Interoceptive 

Attention 
SMC 

I value being well-balanced in my body and my mind. .754   .568 

Feeling mentally well is something that I prioritise in 
life. .759   .577 

Feeling physically well is something that I prioritise in 
life. .716   .513 

I am usually proactive in addressing the needs of my 
body. .678   .459 

I tend to focus on things happening in my physical 
environment rather than what is happening inside of 
me. * 

 .480  .231 

If I were asked to, I’d find it hard to describe changes in 
my body associated with positive or negative emotions. 
* 

 .806  .649 

I find it hard to identify changes in my body associated 
with positive or negative emotions. *  .698  .487 

It is easy for me to focus on specific sensations if I 
purposefully think about them.   .754 .568 

It is easy for me to focus on specific sensations if they 
are suddenly experienced.   .752 .565 

I can direct my focus toward how specific parts of my 
body feel.   .815 .664 

* Item reverse scored.     

 

Means, internal consistency and inter-scale correlations 

 Score interpretation for BMCQ scales, means, standard deviations, range of observed 

values, Cronbach’s alpha coefficients, and correlations between BMCQ-10 scales for the 

sample with no self-reported psychological disorder are presented in Table 4. 
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Table 4. 

Descriptive statistics for BMCQ-10 scales with Cronbach alphas, scale means, average inter-item correlations, and inter-scale correlations in 

sample with no self-reported psychological disorder (N=309). 

        Inter-Scale Correlations 

Scale 
Score  

Interpretation 

Scale 

M 

(SD) 

Observed  

Range 
Skewness Kurtosis 

BMCQ-10 

Cronbach's 

Alpha 

13-item 
BMCQ 

Cronbach’s 
Alpha 

Average 
Inter-Item 

Correlation 

(BMCQ-
10) 

1 2 3 

1. Body-Mind 
Values 

Higher values reflect 
stronger beliefs in 
importance of physical 
and mental wellbeing. 

5.25 
(1.02) 2-7 -0.66 0.23 0.81 0.85 0.52 -   

2. Sensation-
Emotion 
Articulation 

Higher values reflect 
greater internal focus 
and capacity for 
identifying and 
articulating bodily 
changes associated 
with emotions. 

4.18 
(1.12) 1-7 -0.08 -0.15 0.70 0.74 0.43 0.36** -  

3. Interoceptive 
Attention 

Higher values reflect 
greater deployment of 
attentional resources 
toward interoceptive 
stimuli. 

5.26 
(1.08) 1-7 -1.04 1.76 0.82 0.80 0.61 0.45** 0.35** - 

** p <.001            
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Score interpretations were amended from the original to better reflect retained scale 

items. Scale scores demonstrated appropriate skewness and kurtosis. Cronbach’s alpha ranges 

remained acceptable to good; however, Sensation-Emotion Articulation reduced from 0.74 in 

the preliminary study (34) to 0.70 for BMCQ-10, due to retention of original BMCQ item 9 

(alpha-if-removed = 0.75). Regarding inter-scale correlations, the highest correlation was 

between Interoceptive Attention and Body-Mind Values. As previously observed, positive 

directionalities were shown, although lower in magnitude (34), indicating greater distinctness 

between the refined mind-body constructs. 

Correlations between measures 

 Table 5 presents Pearson’s correlations between the study measures for the full 

sample. MEQ reactivity scales (frequency, intensity, persistence) for positive emotions were 

all significantly correlated, ranging from r = 0.29 to 0.50. Only positive emotion frequency 

correlated with regulation of positive emotions. Correlations between MEQ reactivity scales 

for negative emotions were significant and ranged from r = 0.30 to 0.56. The negative 

emotional reactivity scales correlated with regulation of negative emotions. Regarding the 

BMCQ-10, Body-Mind Values positively correlated with reactivity for positive emotions 

scales, and negatively correlated with reactivity for negative emotions scales and regulation 

of positive and negative emotions. Sensation-Emotion Articulation was positively correlated 

with positive emotion frequency and negatively correlated with regulation of positive and 

negative emotions. Interoceptive Attention positively correlated with positive emotional 

reactivity scales and negatively with regulation of positive and negative emotions 
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Table 5.  

Correlations between BMCQ-10 and MEQ Scales. 

Scale M (SD) Cronbach’s 
Alpha 1 2 3 4 5 6 7 8 9 10 11 

1. Body-Mind Values 5.14 (1.06) 0.80 –                     
2. Sensation-Emotion Articulation 4.14 (1.18) 0.69 0.31** –          
3. Interoceptive Attention 5.27 (1.04) 0.80 0.39** 0.34** –         
4. P-Frequency 12.51 (3.81) 0.79 0.24** 0.10* 0.14** –        
5. P-Intensity 14.65 (3.19) 0.73 0.22** 0.08 0.21** 0.50** –       
6. P-Persistence 13.11 (3.28) 0.71 0.12* 0.10 0.20** 0.29** 0.48** –      
7. N-Frequency 10.73 (3.68) 0.77 -0.25** -0.10 0.03 -0.05 -0.15** -0.08 --     
8. N-Intensity 14.04 (3.60) 0.71 -0.13* -0.06 0.09 -0.16** 0.13* 0.03 0.53** –    
9. N-Persistence 12.73 (3.51) 0.73 -0.11* -0.03 0.12* -0.19** 0.00 0.41** 0.30** 0.56** –   
10. P-Regulation 11.58 (3.32) 0.72 -0.19** -0.22** -0.14** -0.18** -0.01 0.00 0.23** 0.24** 0.15** –  
11. N-Regulation 15.58 (3.84) 0.76 -0.22** -0.15** -0.01 -0.26** -0.03 0.04 0.47** 0.68** 0.48** 0.31** – 
Note. P-: Positive Emotions; N-: Negative Emotions. Means, standard deviations, and correlations between BMCQ scales: n = 401. Means, standard deviations, correlations between MEQ 
scales and BMCQ scales: n = 381 
** p < .01; * p <.05 
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Latent Profile Analysis 

To identify mind-body connection profiles within the full sample, inclusive of 

individuals self-reporting a psychological disorder, participants’ BMCQ=10 subscale scores 

were analysed through LPA (N = 401). Table 6 displays comparative fit indices derived from 

the LPA. Models 1 (comprising two profiles) and 2 (comprising three profiles) showed 

significant BLRT values, indicating superior fit over a single-profile model. Model 2 

produced the lowest AIC and BIC values, underscoring more optimal fit when compared to 

Model 1. A pivotal factor in favouring Model 2 was its classification accuracy, denoted by an 

entropy value of 0.75, deemed acceptable for signifying precision in participant classification 

across the models (44). Accordingly, Model 2, encapsulating three distinct mind-body 

connection profiles, was determined to be the most appropriate model to represent the present 

sample. Figure 1 contains latent profile plots for Models 1 and 2. 

 

Table 6.  

LPA Fit Indices (N=401). 

Model k AIC BIC SSA-BIC BLRT (p) Entropy 

1 2 3296.19 3336.13 3304.40 134.77 (.009) 0.64 

2 3 3258.44 3314.35 3269.93 45.76 (.009) 0.75 

Note. k: number of profiles; AIC: Akaike’s Information Criterion; BIC: Bayesian Information 

Criterion; SSA-BIC:  Sample-size Adjusted BIC; BLRT: Bootstrap Likelihood Ratio Test. 
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Figure 1.  

Latent Profile Plots for Model 1 and Model 2. 

 

Note. Values on the y-axis reflect z-scores. 

BMV: Body-Mind Values, SEA: Sensation-Emotion Articulation, IAtt: Interoceptive Attention. 
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Table 7 presents descriptive statistics across the BMCQ subscales, distinguishing 

three profiles based on their Body-Mind Values, Sensation-Emotion Articulation, and 

Interoceptive Attention scores, and ANOVA results. 

 

Table 7. 

Descriptive Statistics of BMCQ Subscale Scores for Latent Profiles. 

BMCQ Scale 

Profile 1  
(Weak 

Mind-Body 
Connection)  

n=127 
 

M (SD) 

Profile 2 
(Mind-Body  

Disconnection)  
 

n=10 
 

M (SD) 

Profile 3  
(Strong  

Mind-Body 
Connection) 

 n=264 
 

M (SD) 

Welch’s F-
Statistic 

Significant 
Games-Howell 

Contrasts 

Body-Mind Values 4.22 (0.91) 3.90 (0.96) 5.64 (0.76) 120.59** P3 > P1, P2 

Sensation-Emotion 
Articulation 

3.30 (0.90) 3.67 (1.58) 4.57 (1.05) 73.83** P3 > P1 

Interoceptive Attention 4.52 (0.73) 1.93 (0.73) 5.76 (0.65) 234.81** P3 > P1, P2 
P1 > P2 

**p <.001. 
 Note. P1: Profile 1; P2: Profile 2; P3: Profile 3. 

 

Profile 3 was the most common profile (n = 264, 65.8%), characterised by the highest 

Body-Mind Values, Sensation-Emotion Articulation, and Interoceptive Attention scores 

amongst profiles. This profile indicates a high valuation of physical and mental wellbeing, 

capacity to identify and describe the connection between their sensations and emotions, an 

internally oriented focus, and proficient control over attention toward bodily sensations in 

both purposeful and spontaneous manners. This profile was interpreted as constituting a 

‘Strong Mind-Body Connection’, as such features are collectively suggestive of adaptive 

mind-body integration perceptions and attitudes (22). 

The least common profile—Profile 2 (n = 10, 2.5%)—was characterised by low 

Body-Mind Values and Sensation-Emotion Articulation, together with extremely low 
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Interoceptive Attention. Individuals in this profile do not particularly value their wellbeing, 

may struggle to link and articulate emotions associated with sensations, prefer an external 

focus, and find it markedly challenging to direct attention to internal bodily sensations. 

Accordingly, this profile was labelled ‘Mind-Body Disconnection’. Despite its small size, 

retaining this profile is justified by conceptual relevance and empirical precedent (44, 49). 

Profile 2 represents a unique subgroup that may struggle with wellbeing, offering insights for 

targeted interventions. Spurk et al. (44) found that 15.2% of studies retain profiles ranging 

from 1 to 3%, indicating that inclusion of small, conceptually meaningful profiles is 

common. 

Profile 1 (n = 127, 31.7%) was characterised by average Interoceptive Attention, 

relatively low Body-Mind Values, and the lowest Sensation-Emotion Articulation scores 

amongst profiles. Despite Body-Mind Values appearing moderate when compared to the 

Strong Mind-Body Connection and Disconnection profiles, they were relatively low 

compared to sample means (see Tables 4 and 5). Individuals in this profile may perceive 

themselves as capable of deploying attention toward sensations but struggle to integrate 

sensory information into their mental representations of emotions. Consequently, they may 

find it challenging to identify and express the association between sensations and emotions, 

relying on external factors to inform their emotional experiences and health-promoting 

beliefs. Despite their capacity for interoceptive attentional control, the condition of their body 

and mind may not be particularly salient. Given the endorsed interoceptive attentional 

control, Profile 1 was labelled ‘Weak Mind-Body Connection’. Collectively, these traits 

suggested proneness to alexithymia (25). 

Emotion Outcomes Associated with Latent Profiles 

 Table 8 displays descriptive statistics across positive and negative emotion outcomes. 

Twenty respondents had completely or substantially missing MEQ data and were omitted 
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from analysis. No outliers were identified. Multivariate normality was assumed through 

inspection of Q-Q plots for each emotional reactivity outcome and consideration of Box’s M 

tests, where p >.05 for both positive and negative emotional reactivity DVs. Homogeneity of 

variance-covariance matrices was also assumed, according to Box’s M tests. Regression 

slopes were homogenous (p >.05). There was no multicollinearity, as correlations between 

DVs were moderate (see Table 5). However, large discrepancies amongst profile membership 

were noted. Pillai’s Trace test is robust to this (41) and therefore interpreted to explore 

whether mind-body connection profiles affected reactivity for positive and negative 

emotional reactivity through two separate one-way MANCOVAs, controlling for self-

reported psychological disorder. 

 

Table 8. 

Descriptive statistics of frequency, intensity, persistence, and regulation of positive and negative 

emotions for latent profiles. 

Emotion Outcome 

Profile 1 
(Weak Mind-Body 

Connection) 
n=120 
M (SD) 

Profile 2 
(Mind-Body 

Disconnection) 
n=10 

M (SD) 

Profile 3 
(Strong Mind-Body 

Connection) 
n=251 
M (SD) 

Reactivity – Positive 
Emotions 

   

    Frequency 11.87 (3.72) 10.40 (2.83) 12.91 (3.84) 
    Intensity 13.84 (3.43) 13.50 (1.90) 15.10 (3.03) 
    Persistence 12.59 (3.45) 10.10 (2.47) 13.47 (3.14) 
Reactivity – Negative 
Emotions 

   

    Frequency 11.41 (3.83) 9.70 (2.98) 10.45 (3.87) 
    Intensity 14.08 (3.84) 12.90 (2.81) 14.06 (3.51) 
    Persistence 12.95 (3.89) 10.30 (3.83) 12.70 (3.27) 
Emotion Regulation    
    Positive Emotions 12.53 (3.46) 12.60 (3.31) 11.09 (3.15) 
    Negative Emotions 16.36 (3.84) 15.90 (4.43) 15.19 (3.77) 
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Using Pillai’s Trace test, the combined reactivity DVs for positive emotions were 

significantly affected by latent mind-body connection profiles, controlling for self-reported 

psychological disorder, V = 0.06, F(6,756) = 3.92, p <.001, η2p = 0.03. To examine the 

impact of latent profiles on each emotional reactivity facet, one-way between-subjects 

ANOVAs, controlling for self-reported psychological disorder, were subsequently 

interpreted, with Fisher’s Least Significant Differences (LSD) post-hoc pairwise comparisons 

applied, as we had no a priori hypotheses regarding which profiles would differ. Mind-body 

connection profiles significantly affected positive emotion frequency, F(2,378) = 4.55, p = 

.011, η2p = 0.02. Post-hoc comparisons using Fisher’s LSD tests indicated that individuals 

with a Strong Mind-Body Connection profile experience positive emotions significantly more 

frequently than those with a Weak Mind-Body Connection profile, (p = .021). Positive 

emotion intensity was also significantly affected by mind-body connection profiles, F(2,378) 

= 6.79, p = .001, η2p = 0.04, such that the Strong Mind-Body Connection profile typically 

experience positive emotions more intensely than the Weak Mind-Body Connection profile 

(p <.001). Mind-body connection profiles further significantly affected positive emotion 

persistence, F(2,378) = 7.43, p <.001, η2p = 0.04, wherein the Strong Mind-Body Connection 

profile experienced positive emotions for longer durations compared to both Mind-Body 

Disconnection (p = .001) and Weak Mind-Body Connection profiles (p =.015). The Weak 

Mind-Body Connection profile was further found to experience positive emotions for longer 

durations than the Mind-Body Disconnection profile (p = .020). The combined reactivity 

DVs for negative emotions were not significantly affected by latent mind-body connection 

profiles, controlling for self-reported disorder, V = 0.03, F(6,752) = 1.64, p = .134. 

To explore the effect of latent profiles on regulation outcomes for positive and 

negative emotions, ANCOVAs controlling for self-reported psychological disorder with 

Fisher’s LSD tests for post-hoc comparisons were planned. Normality, absence of outliers, 
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homogeneity of variance, and normality of residuals were assumed. However, homogeneity 

of regression slopes was not assumed (p <.05), indicating that the relationship between 

regulation outcomes and self-reported diagnosis was different across mind-body connection 

profiles. The Johnson-Neyman procedure is recommended when this assumption is violated 

(50) and was applied. As the IV is multicategorical, the Omnibus Groups Regions of 

Significance tool was utilised, which applies the Johnson-Neyman technique for such 

variables (51). Within these analyses, IV categories are set to 0 and form reference groups, 

enabling comparison with other categories. The dichotomous moderator (M) was 

psychological disorder status (0=no disorder, 1=disorder). Accordingly, this analysis enabled 

comparison between profiles at each M level. Per suggested interpretation for a dichotomous 

M (51), Johnson-Neyman boundaries for the effect of profiles on regulation were interpreted 

at the coded levels of 0 and 1, representing no disorder and disorder, respectively. 

Regarding regulation of positive emotions, the model was significant, F(5,377) = 

4.66, p = .0004, R² = .058. With Strong Mind-Body Connection as the reference profile, the 

regression coefficient for the Weak Mind-Body Connection profile was significant (b = 1.06, 

p = .0116, 95% CI: 0.24, 1.88), indicating that, with no psychological disorder, the Weak 

Mind-Body Connection profile perceive comparatively greater difficulty regulating positive 

emotions. No significant differences were found between the Mind-Body Disconnection and 

Strong Mind-Body Connection profiles in the absence of disorder (b = 1.03, p = .351). The 

presence of a psychological disorder did not significantly affect regulation of positive 

emotions for those with a Strong Mind-Body Connection (b = 0.05, p = .9172), indicating 

disorder does not predict greater difficulties for this profile. Interactions between Weak 

Mind-Body Connection and M (b = 1.31, p = .1137) and Mind-Body Disconnection and M (b 

= 4.84, p = .1619) were not significant, suggesting that differences between Strong and Weak 

and Strong and Disconnection profiles in regulation of positive emotions are not estimated to 



 
 

201 

change in the presence of a disorder. With Weak Mind-Body Connection as the reference 

profile, the regression coefficient for the Mind-Body Disconnection profile was non-

significant in the absence of a disorder (b = -0.03, p = .9800). However, psychological 

disorder predicted greater difficulty regulating positive emotions in the Weak profile (b = 

1.36, p = .0389, 95% CI = 0.07, 2.65). The Mind-Body Disconnection and M interaction was 

non-significant (b = 3.53, p = .3109), suggesting that the difference between Weak and 

Disconnection profiles in regulating positive emotions is not expected to change in the 

presence of a disorder. With Mind-Body Disconnection as the reference profile, the presence 

of a psychological disorder was not associated with regulation of positive emotions (b = 4.89, 

p = .1531). Allowing for relationships to covary based on diagnosis explained a further non-

significant 1% of variance (R2Δ = .010, F(2,377) = 2.06, p = .1290). The Johnson-Neyman 

procedure identified no significant bounds; the effect of profiles was significant at both levels 

of M (M=0: R2Δ = 0.02, F = 3.43, p = .0335; M=1: R2Δ = 0.03, F = 6.68, p =.0014), 

suggesting the effect of profiles on regulation of positive emotions does not vary significantly 

by diagnosis status. 

Regarding regulation of negative emotions, the model was significant, F(5,376) = 

10.24, p <.0001, R² = .120. With Strong Mind-Body Connection profile as reference profile, 

the regression coefficient for Weak Mind-Body Connection was significant (b = 1.03, p = 

.0287, 95% CI: 0.12, 1.95), indicating that, in the absence of a psychological disorder, the 

Weak Mind-Body Connection profile reported comparatively greater difficulty regulating 

negative emotions. No significant differences were found between Mind-Body Disconnection 

and Strong Mind-Body Connection profiles (b = 1.97, p = .1124). The presence of a 

psychological disorder predicted greater difficulty regulating negative emotions in the Strong 

Mind-Body Connection profile (b = 2.91, p <.0001, 95% CI: 1.80, 4.02). The interaction 

between the Weak Mind-Body Connection profile and M was not significant (b = -0.26, p 
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=.7778), but significant for the Disconnection profile and M (b = -9.47, p =.0147, 95% CI: -

17.06, -1.87), indicating that persons with a psychological disorder and Mind-Body 

Disconnection profile find regulating negative emotions easier than those with a disorder and 

Strong Mind-Body Connection profile. With Weak Mind-Body Connection as the reference 

profile, the regression coefficient for the Mind-Body Disconnection profile was not 

significant (b = 0.94, p = .4600), suggesting that, in the absence of psychological disorders, 

these profiles do not significantly differ in ease of regulating negative emotions. The 

presence of a psychological disorder predicted greater difficulty regulating negative emotions 

in the Weak Mind-Body Connection profile (b = 2.65, p = .0004, 95% CI: 1.20, 4.09). The 

Mind-Body Disconnection and M interaction was significant (b = -9.20, p = .0185, 95% CI = 

-16.85, -1.55), suggesting that persons with a psychological disorder and Mind-Body 

Disconnection profile find regulating negative emotions easier than those with a disorder and 

Weak Mind-Body Connection profile. With Mind-Body Disconnection as the reference 

profile, the presence of a psychological disorder was not significantly predictive of regulating 

negative emotions (b = 6.56, p = .0870). Allowing for covariance based on diagnosis 

explained an additional non-significant 1.4% of variance (R2Δ = .014, F(2,376) = 3.01, p = 

.0507). The Johnson-Neyman procedure identified three bounds of significance (0.07, 0.27, 

0.63); this was significant for persons with no disorder (M=0: R2Δ = 0.02, F = 3.32, p = 

.0371) but non-significant for persons with a disorder (M=1; R2Δ = 0.01, F = 2.75, p = .0654). 

6.6.  Discussion 

With the aim of validating the three-factor structure of the 13-item BMCQ, we 

employed CFA in a new sample of typically developed adults, which confirmed the 

hypothesised three-factor structure and led to refinement of the questionnaire, resulting in a 

condensed 10-item version: the BMCQ-10. Additionally, this investigation sought to examine 

the association between emergent patterns of mind-body perception using the BMCQ, 
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including the typical experiences of positive and negative emotions and emotion regulation. 

Employing LPA, three distinct profiles were identified, which best accounted for response 

pattern probabilities among BMCQ respondents. Furthermore, findings underscored the 

association between latent mind-body connection profiles and reactivity for positive 

emotions, and their impact on the ease of emotion regulation. 

Confirmation of the BMCQ 

Through CFA, the hypothesised three-factor structure of the BMCQ was confirmed in 

a new sample of typically developed adults, demonstrating good fit, and reduced from 13 to 

10 items. Sensation-Emotion Articulation remained an unchanged scale, although internal 

consistency reliability reduced from 0.74 (34) to 0.70. The original Item 9 from this subscale 

(‘I tend to focus on things happening in my physical environment rather than what is 

happening inside of me’) performed the weakest according to factor loading, contribution to 

Cronbach’s alpha, and low inter-item correlations. Although the item was previously noted to 

have the lowest extracted communality following exploratory factor analysis (34), it was 

retained for the BMCQ-10 due to the crucial involvement of externally oriented thinking in 

alexithymia (47, 48), a theoretical foundation for development of the Sensation-Emotion 

Articulation scale and informed generation of the item (34). Despite this, present BMCQ 

psychometric properties demonstrate relative similarity to those observed in the preliminary 

assessment. For instance, Cronbach’s alpha remained acceptable for Body-Mind Values and 

Interoceptive Attention scales following removal of two items from the original Body-Mind 

Values scale (‘I feel disconnected from my body’ and ‘Where possible, I always attend to 

what my body is telling me’), and one item from the Interoceptive Attention scale (‘I consider 

myself in touch with my body and mind’). 
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Mind-body connection profiles 

Prima facie, descriptive statistics shown for BMCQ-10 scales in both the non-

diagnosed and pooled samples may suggest homogeneity and minimal score dispersion. 

Nonetheless, through LPA, three distinct mind-body connection profiles emerged, based on 

BMCQ scale response patterns within our full sample. This person-centred approach captured 

the nuances of beliefs in conscious mind-body connection aspects. 

One profile pleasingly emerged with the highest levels of Body-Mind Values, 

Sensation-Emotion Articulation, and Interoceptive Attention, labelled as Strong Mind-Body 

Connection. This profile, predominant in our sample, exhibited adaptive mind-body 

connection characteristics, including self-efficacy in attentional control and active responses 

to sensations, positive values regarding physical and mental wellbeing, and awareness of 

mind-body integration, exemplified through recognition and verbal expression of physical 

sensations as components of emotions (22). Higher interoceptive attention levels in this 

profile may suggest hypervigilance and maladaptive patterns (25), potentially leading to 

distorted interpretations of bodily sensations (52). However, given the predominance of this 

profile, the mean Interoceptive Attention score was close to mean sample values and not 

vastly different to the mean score when participants with no reported disorder were excluded, 

suggesting this is unlikely. Furthermore, stronger capacities for identifying and articulating 

emotions based on such attentional abilities may mitigate tendencies to perceive sensations as 

disturbing and noxious (30), and engender healthier perspectives on holistic wellbeing (53). 

By contrast, the least prevalent profile amongst the sample, labelled Mind-Body 

Disconnection, displayed the lowest Body-Mind Values and Interoceptive Attention scores, 

together with low Sensation-Emotion Articulation. Individuals in this profile do not prioritise 

their physical and mental wellbeing. It is plausible that such perspectives arise from belief in 

the separateness of mental and physical wellbeing—a characteristic of dualistic beliefs, 
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wherein body and mind are perceived as distinct, separate entities (54). Within this profile, 

holding such views may manifest in disconnection from and indifference toward 

interoceptive sensations, resulting from decreased accuracy and trust in detection of sensory 

signals, and reduced recognition of the salience of bodily information (32, 55, 56). Such 

individuals may rely more heavily on external environmental cues to shape their ongoing 

emotional experiences, rather than integrating physiological sensations with their emotional 

responses (31, 32). This reliance could exacerbate the attenuation of bodily information, 

potentially resulting in greater challenges with identifying and articulating emotional 

experiences for some individuals (34, 57, 58). It is possible that such characteristics are 

learned, culminating in coping strategies against unwanted emotions and even bodily 

sensations (59, 60) to protect the self. 

The profile characterised as Weak Mind-Body Connection, frequently observed 

within our sample, tended to endorse capacities for Interoceptive Attention, relatively low 

Body-Mind Values, and diminished Sensation-Emotion Articulation confidence. Whilst 

spontaneous and purposeful attention to sensations was present, the co-occurrence of poor 

emotional capacities and low valuation of wellbeing suggests that this profile is potentially 

characterised by alexithymic propensities (6, 25, 53, 61, 62). Reduced emotional 

identification and expression is argued to arise from difficulty constructing mental 

representations of emotions (63). Those with limited emotional capacities due to such 

challenges are prone to misinterpreting bodily sensations (64) and may perceive of emotions 

as predominantly physiological phenomena because of a diminished emotion vocabulary and 

imprecise emotion categories (65-67). In times of emotional distress, they could misconstrue 

physical sensations accompanying emotional arousal as indicative of physical illness (63, 68). 

Considering this profile’s low prioritisation of wellbeing, the potential for heightened 
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interoceptive attention and misinterpretation of physiological sensations also possibly stem 

from stronger dualistic beliefs. 

Mind-body connection profiles, emotional reactivity, and emotion regulation 

 Latent mind-body connection profiles significantly affected reactivity for positive 

emotions, indexed by frequency, intensity, and persistence. Previous research demonstrates 

that components of self-reported interoceptive attention and values positively predict trait 

positive affectivity (27). Independently predictive components include awareness of 

comfortable, uncomfortable, and neutral bodily sensations (MAIA Noticing scale), attention 

toward normal, non-emotive bodily sensations, prediction of bodily reactions (Body 

Awareness Questionnaire), and perceptions of the body as safe and trustworthy (MAIA 

Trusting scale). Notably, these facets have demonstrated moderate to strong relatedness with 

BMCQ Interoceptive Attention and Body-Mind Values scales (34). Such capacities are 

cumulatively suggestive of interoceptive self-efficacy (22, 27). Positive emotional states may 

modulate attentional control capacities, enabling individuals to allocate attentional resources 

to a broader array of stimuli, including those originating from the body (69). Conversely, 

stronger, more adaptive attunement with the body and mind may contribute to positive states 

and overall wellbeing, particularly when individuals perceive their body to be in an optimal 

condition (22, 27).  

Individuals within the Strong Mind-Body Connection profile perceived experiencing 

positive emotions with greater frequency and intensity compared to those within the Weak 

Mind-Body Connection profile, as well as experiencing positive emotions more persistently 

than individuals within Weak Connection and Mind-Body Disconnection profiles. This 

observation aligns with previous findings suggesting that individuals with high interoceptive 

sensibility skills exhibit heightened activation, intensity, and prolonged positive emotional 

experiences (28). Collectively, such findings indicate that a subjective inclination toward 
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monitoring bodily sensations plays a pivotal role in shaping emotional states, as heightened 

attention to interoceptive cues during emotional episodes can amplify emotional activation or 

frequency and intensity (31), particularly in the context of certain positive emotions. 

Individuals characterised by Strong Mind-Body Connection are posited to possess 

propensities for engaging with positive stimuli and experiences, thereby facilitating appetitive 

behaviour and fostering positive affect in the pursuit of desired goals (3). Moreover, a strong 

belief in interoceptive attentional control capacities may augment the coupling between 

physiological and emotional arousal, with bodily sensations serving as valuable sources of 

information contributing to emotional episodes (31). In contrast, higher alexithymia is 

characterised by inflexible responsivity and indifference to emotional stimuli (6), coupled 

with deficits in and fear of positive emotions (66, 70). Collectively, this implies a preference 

for withdrawal from positive or rewarding stimuli (Davidson, 1998). As such, individuals 

with alexithymic inclinations—characteristic of the Weak Mind-Body Connection profile—

may subsequently exhibit diminished intensity and heightened thresholds for the activation of 

positive emotions (3, 71). 

 Relative to Strong and Weak Mind-Body Connection profiles, the observation that the 

Mind-Body Disconnection profile experienced positive emotions less persistently aligns with 

their diminished sensory awareness and integration of bodily sensations within emotional 

experiences (31). Individuals with such characteristics may encounter difficulties in 

discerning physiological changes accompanying positive emotions and find it challenging to 

completely recognise or acknowledge such emotional experiences, resulting in transient 

emotional episodes that are subsequently disregarded or overlooked. By contrast, higher 

interoceptive attention may augment the duration of felt positive emotions due to heightened 

salience and awareness of physiological arousal (72). 
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Conversely, latent mind-body connection profiles did not significantly affect 

reactivity for negative emotions. Moreover, we observed weaker correlations between 

BMCQ-10 scales and MEQ frequency, intensity, and persistence scales for negative emotions 

when compared to positive emotions. These findings align with evidence indicating that the 

association between self-reported interoception and negative affectivity is tenuous (27, 61, 

73), and that adaptive interoceptive aspects, such as those assessed by the MAIA, are less 

strongly related to reactivity for negative emotions (28). Individuals with impaired emotional 

awareness, as seen with high alexithymia, seem to have relatively intact capacities for 

experiencing and verbally expressing negative emotions (66), which may explain this null 

finding. 

Regarding regulation, we found that, in the absence of psychological disorder, 

individuals within the Weak Mind-Body Connection profile indicated significantly greater 

difficulty regulating both positive and negative emotions compared to those with a Strong-

Mind Body Connection profile. These difficulties can be attributed to the elevated 

alexithymic characteristics underpinning the profile. Alexithymia restricts the quality of 

emotional information accessible to individuals, influencing their strategy selection (39, 47). 

Our findings complement previous research reliably linking high alexithymia to emotion 

dysregulation and the selection of maladaptive regulatory strategies, marked by suppression, 

avoidance, and withdrawal (e.g., 6, 74). Inflexible employment of maladaptive strategies can 

consequently increase physiological activation and responses, due to the effort required for 

inhibiting ongoing emotional experiences (6, 7, 75).  

Application of the Johnson-Neyman procedure revealed that disorder status did not 

affect the regulation of positive emotions between profiles. This contrasts with evidence 

suggesting heightened positive emotion dysregulation in disorders such as depression (76) 

and anxiety (77). Irrespective of mind-body connection profiles, stronger beliefs in the 
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controllability and usefulness of positive emotions could reduce perceived difficulties in 

regulating these emotions, as indicated by reduced maladaptive strategy employment (e.g., 

suppression) and lower depressive and anxious symptomatology  (78, 79). 

In contrast, the presence of a psychological disorder predicted greater difficulty 

regulating negative emotions for those with Strong and Weak Mind-Body Connection 

profiles. Higher interoceptive attention in these profiles may lead to maladaptive strategies 

(e.g., distraction; 61, 80), increasing perceived regulation difficulties due to their stronger 

awareness of physiological changes. Conversely, individuals with a Mind-Body 

Disconnection and psychological disorder perceived easier regulation of negative emotions 

when compared to Strong and Weak Mind-Body Connection profiles. Persons with low 

interoceptive abilities express passivity toward negative emotions and preferences for 

maladaptive, inefficient regulatory strategies, which enables them to feel less impacted by 

stimuli and events evoking negative emotions (61). Additionally, higher alexithymic 

propensity, observed in the profile, relates to early avoidance and lower allocation of 

attention to stimuli evoking negative emotionality (81, 82), leading to reduced engagement 

with negative emotions which may augment perceptions of easier regulation. Moreover, the 

co-occurrence of alexithymia and lack of insight in psychiatric disorders (83) possibly 

enhances perceived emotion controllability, reducing the sense of being overwhelmed by 

unpleasant emotions that are not fully experienced. 

The Johnson-Neyman procedure revealed that differences in regulation of negative 

emotions between profiles are particularly pronounced in the absence of a psychological 

disorder. Amongst individuals without a psychological disorder, there may be greater 

variability in levels of external support (e.g., therapy, medication), influencing regulation of 

negative emotions. In contrast, consistent access to effective treatments might reduce 

regulation variability amongst those with psychological disorders. 
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Implications 

Persons with lived experience of mental health conditions emphasise the importance 

of recognising and addressing the mind-body connection to enhance outcomes and wellbeing, 

highlighting the need to address and improve their emotional reactions (84). This study 

introduces a novel classification of distinct mind-body connection profiles, grounded in 

salient, verified constituents of interoceptive attentional control, emotional capacities, and 

health and wellbeing beliefs. These findings therefore hold significant clinical implications, 

considering the observed influence of such profiles on the frequency, intensity, and 

persistence of positive emotions, as well as the ease of regulating emotions. Positive 

emotions are essential contributors to momentary and long-term wellbeing; their cultivation 

can effectively prevent and treat issues arising from negative emotionality (8, 9). The present 

findings offer valuable insight into mind-body connection profiles that either promote or 

hinder this cultivation. 

Mindfulness is an increasingly popular intervention for the treatment of such 

conditions, which may facilitate flexibility in the use of adaptive cognitive appraisals by 

enhancing interoceptive attention to sensations (85). According to the identified latent 

profiles, interventions targeted at enhancing attention to sensations could benefit individuals 

with a Mind-Body Disconnection profile. Doing so may support individuals to recognise and 

value their bodily sensations, providing a basis for incorporating physiological arousal into 

ongoing emotional experiences (31, 86, 87) and secondarily reduce dualistic views that may 

reinforce these characteristics. 

However, enhancing attention to sensations has the potential to be anxiogenic (88), 

particularly for individuals exhibiting Weak Mind-Body Connection profile traits. This 

profile exhibits characteristics reflective of alexithymia, which can affect treatment outcomes 

for various psychiatric conditions (89), contributes to somatisation (68, 90), and relates to 
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heightened physiological reactivity (7). In the presence of elevated interoceptive attentional 

control characterised by hypervigilance, mindfulness-based interventions may seek to 

initially target maladaptive interoceptive interpretations, encouraging non-judgemental 

acceptance of sensations (87). This approach could precede efforts to enhance emotional 

identification and labelling (91), promoting the cultivation of emotions grounded in adaptive 

interoceptive interpretations, reducing experiences of somatic symptoms, and fostering 

healthy wellbeing perspectives and practices. 

Interventions should thus consider perceived interoceptive and/or emotion deficits 

alongside wellbeing attitudes. Addressing these identified barriers to adaptive emotional 

reactivity and regulation may enhance capacities to cultivate positive emotions with precision 

and specificity and promote employment of flexible regulatory strategies, thus fostering 

holistic wellbeing. Accordingly, mind-body researchers and clinicians may seek to screen and 

monitor changes in mind-body connection perceptions using the BMCQ-10 to assess whether 

targeted, individualised interventions are effectively cultivating characteristics associated 

with a strong mind-body connection. 

Limitations 

 Despite these insights, several limitations must be considered. The retention of item 9 

from the original 13-item BMCQ affected the internal consistency reliability of the 

Sensation-Emotion Articulation scale. Revising this item to improve measurement of 

'internally oriented thinking' within the BMCQ-10 may enhance the scale’s construct validity 

and reliability. Further, test-retest reliability was not assessed, which remains an important 

consideration for future investigations. Our sample primarily consisted of relatively young, 

healthy individuals, offering a preliminary basis for score interpretation following refinement 

of BMCQ-10 scales. Moreover, as validity was not assessed in psychiatric populations, 

utilisation of the BMCQ-10 with such cohorts requires caution. Although generalisability is 
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currently limited, the findings illuminate understandings of mind-body connection 

perceptions within a typically developed sample, giving rise to future investigations within 

clinical populations. Whilst the sample size for CFA and LPA was adequate (40, 49), 

investigation in larger samples would offer more robust normative references for clinicians. 

Furthermore, following LPA, a small profile (Mind-Body Disconnection) was identified and 

retained based on model fit statistics, conceptual relevance, and empirical precedent. 

However, its small size likely reduced statistical power, limiting detection of its influence on 

emotional reactivity and regulation. Methodologically, psychological disorder status was a 

dichotomous variable; the disorder category comprised individuals with arguably 

heterogenous conditions varying in nature, symptomatology, and severity, thus differentially 

impacting emotion regulation strategy employment (92). Moreover, MEQ items measuring 

regulation (‘How easy to regulate’) lacked consideration of diverse strategy employment. 

Future research should examine specific strategy selections within specific conditions. 

Conclusion 

Our study supports the validity of the BMCQ-10 as a measure of the mind-body 

connection among typically developed adults, reinforcing the notion that salient mind-body 

constituents include interoceptive attentional control (Interoceptive Attention), capacities for 

identifying and describing the link between sensations and emotions (Sensation-Emotion 

Articulation), and beliefs regarding physical and mental wellbeing (Body-Mind Values). 

While future research should focus on improving item clarity and confirming its validity 

across larger, diverse populations, the BMCQ-10 holds promise as a valuable tool for both 

mind-body research and clinical applications. To our knowledge, this study is the first to 

differentiate mind-body connection profiles based on the salient constituents of interoceptive 

attentional control, emotional capacities, and wellbeing beliefs. This differentiation enabled a 

holistic, nuanced investigation of how distinct profiles affect the typical frequency, intensity, 



 
 

213 

persistence, and regulation of emotions. The findings underscore the distinct, significant 

impact of mind-body connection profiles on typical experiences of positive emotions and the 

regulation of positive and negative emotions. This study lays the foundation for investigating 

how mind-body connection profiles relate to emotional reactivity and regulation in clinical 

populations, which can inform the development of tailored interventions to cultivate strong 

mind-body connections and positive emotions that promote adaptive emotional functioning. 
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Chapter 7. General Discussion 

7.1.  Summary 

The aims of this thesis were fourfold: (1) elucidate the salient psychological 

constituents of the mind-body connection; (2) clarify the association between specific aspects 

of self-reported interoception and alexithymia; (3) develop and validate a new self-report 

questionnaire to measure the hypothesised psychological constituents of the mind-body 

connection; and (4) examine how mind-body connection constituents influence typical 

experiences of positive and negative emotions. 

Through a thorough review of the literature, this thesis identified that subjective 

interoception, the identification and articulation of emotions, and mind-body beliefs formed 

salient psychological constituents and subsequent indicators of one’s connection between 

their mind and body, thereby addressing the first aim. On face, the association between 

interoception and alexithymia—a dysfunction of emotion identification and articulation—

seemed relatively robust. However, previous conclusions were ultimately obfuscated as a 

consequence of the pervasive incongruence between construct definitions and measurements 

in interoceptive research. As such, previous findings prompted questions regarding their 

reliability, validity, and generalisability. 

To substantiate the hypothesis that interoception and emotion identification and 

articulation form psychological constituents of the mind-body connection and demonstrate an 

empirical association necessitated conducting a systematic review and meta-analysis of the 

relationship between specific interoceptive self-report scales and alexithymia. By employing 

a unique and theoretically grounded approach to data disaggregation, Paper 1 clarified this 

association, thus addressing the first and second aims of this thesis. This endeavour 

acknowledged the complexities of subjective interoception and considered empirical 

evidence suggesting that self-report scales capture distinct and relatively unrelated factors. 
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Paper 1 found that the association between self-reported interoception and alexithymia is 

contingent upon both how self-reported interoception is measured and alexithymic facets. 

This is because specific interoceptive questionnaires consistently maintained either a positive 

or negative association with global and facet-level alexithymia, with observed associations 

stronger for DIF and DDF facets compared to EOT. These findings underscored previously 

theorised contributions of maladaptive interoception in the propagation of alexithymia, and 

the importance of adaptive interoceptive aspects in the mitigation of alexithymic propensities. 

Together, these findings indicated that interoceptive and alexithymic processes should be 

concurrently measured. Notably, however, no interoceptive self-report scale administered in 

mind-body research assesses these two constructs within the one questionnaire. Accordingly, 

the findings of Paper 1 substantiated both the development of a new self-report questionnaire 

assessing salient psychological constituents of the mind-body connection and the inclusion of 

interoceptive and inversely conceptualised alexithymic facets: the BMCQ. 

Overall, a suite of interoceptive self-report scales were deemed to lack measurement 

of DDF and EOT alexithymia facets and explicit mind-body connection beliefs and 

behaviours known to influence health-promoting behaviour. Although these measures were 

not designed to measure the mind-body connection per se, they should not be regarded as 

replete measures of this construct, given the omission of equally important and related 

aspects. As detailed in Paper 2, the BMCQ was developed to unify and more holistically 

assess these constructs within the one self-report, therefore addressing the third aim of this 

research. Paper 2 operationalised the hypothesis that the mind-body connection comprises 

three salient psychological factors: Interoceptive Attention, Sensation-Emotion Articulation, 

and Body-Mind Values. The preliminary psychometric evaluation of the BMCQ in a sample 

of typically developed adults supported the three proposed factors underpinning the mind-

body connection, resulting in a parsimonious, valid, and reliable 13-item self-report 
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questionnaire. The findings suggested that the mind-body connection is multidimensional, 

consisting of distinct but related factors, each differing in the magnitude of their relationship 

with theoretically associated constructs, including adaptive interoceptive processes and 

alexithymia. In doing so, Paper 2 also addressed the first aim of the research. 

Paper 3 subsequently validated the BMCQ in a new sample of typically developed 

adults, confirmed the hypothesised three-factor structure of the BMCQ, and refined the item 

pool from 13 to 10 items. Results indicated that the measure is suitable for use in mind-body 

research and clinical practice, thereby fulfilling the third aim of this thesis. The revised 

BMCQ subscales were further included in an LPA, which enabled the identification of latent 

mind-body connection profiles and a nuanced exploration of how mind-body connection 

constituents interact to influence typical experiences of positive and negative emotions. 

Therefore, Paper 3 also addressed the fourth aim of this thesis. Using LPA, three distinct 

profiles emerged, encapsulating a Strong Mind-Body Connection (high Interoceptive 

Attention, Sensation-Emotion Articulation, Body-Mind Values), Weak Mind-Body 

Connection (moderate Interoceptive Attention, low Sensation-Emotion Articulation, low 

Body-Mind Values), and Mind-Body Disconnection (low Interoceptive Attention, Sensation-

Emotion Articulation, Body-Mind Values). A series of multivariate and univariate analyses 

indicated that differences in reactivity for positive emotions were significantly associated 

with mind-body connection profiles in clinical and non-clinical samples. Individuals 

classified with a Strong Mind-Body Connection profile experienced positive emotions most 

frequently, intensely, and persistently when compared to the Weak Mind-Body Connection 

profile. Additionally, individuals with a Weak Mind-Body Connection had the greatest 

difficulty regulating both positive and negative emotions when compared to those with a 

Strong Mind-Body Connection profile. 
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Accordingly, individuals with a Strong Mind-Body Connection profile demonstrate 

characteristics suggestive of a robustly cultivated mind-body connection that serves to 

promote adaptive emotional functioning, whereas individuals within Mind-Body 

Disconnection and Weak Mind-Body Connection profiles exhibit characteristics indicative of 

poor mind-body integration, thus hindering the cultivation of adaptive and flexible emotional 

repertoires. While further research is required, these findings add weight to arguments calling 

for tailored interventions targeting distinct aspects of the mind-body connection to facilitate 

greater adaptability and wellbeing (e.g., Grimble et al., 2024; Yun-Hsin et al., 2023), 

depending on an individual’s interoceptive, emotional, and mind-body connection beliefs. 

7.2.  Elucidation of Psychological Mind-Body Constituents 

The first aim of this thesis was to elucidate the salient psychological constituents of 

the mind-body connection. Underscoring the importance of identifying key processes 

influencing physical and mental wellbeing, accumulating evidence for the role of 

psychological processes in the onset and progression of illness and recovery is leading to 

greater acceptance of mind-body perspectives in clinical and research applications (e.g., 

Brower, 2006; Taylor et al., 2010). Guided by the broad notion that the mind-body 

connection represents the link between thoughts, feelings, behaviours, and physical and 

mental health, a thorough review of the literature, meta-analysis, and scale development 

phases iteratively revealed that the salient psychological constituents contributing to one’s 

mind-body connection included interoceptive attention, alexithymia, and mind-body beliefs. 

The findings of Studies 1 and 2 provided cumulative support for this conclusion. 

7.2.1. Interoceptive Attention 

The meta-analyses conducted in Paper 1 and construct validity evidence presented in 

Paper 2 provided support for the identification of Interoceptive Attention as a salient 
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psychological constituent of the Mind-Body Connection. Neuroanatomically (Haruki & 

Ogawa, 2021; Wang et al., 2019) and conceptually distinct from interoceptive accuracy 

(Gabriele et al., 2022; Khalsa et al., 2018; Murphy et al., 2020), interoceptive attention in a 

subjective context has been defined as “beliefs regarding the degree to which interoceptive 

signals are the object of attention” (Murphy et al., 2019, p. 1469). Various interoceptive self-

reports measure this construct according to this definition, including the IATS and, arguably, 

the BPQ-BA (Gabriele et al., 2022; Murphy et al., 2020; Tünte et al., 2024).  

However, attention is not a uniform process; it is multifaceted and controlled via both 

bottom-up and top-down mechanisms (Corbetta & Shulman, 2002). This set of cognitive 

abilities facilitates both the efficient processing of information and appropriate responses to 

salient stimuli. (Corbetta & Shulman, 2002). Indeed, distinctions have been made with 

respect to attentional control in an interoceptive context, involving the capacity to direct 

attentional resources toward internal bodily sensations in bottom-up, stimulus-dependent or 

top-down, purposeful manners (Khalsa et al., 2018; Khalsa & Lapidus, 2016). This definition 

appears more in line with how interoceptive attention may be engaged in everyday 

interoceptive processing, underscoring the importance of operationalising such notions. 

Attentional control is essential in interoception. This active process can modify, filter, 

or heighten sensory inputs from the body, affecting the intensity and quality of attentional 

engagement (Mehling et al., 2009). In supporting wellbeing, adaptive attention involves 

bodily sensations being regarded as important, confidence in the capacity to orient, sustain, 

and control attention to sensations, and non-judgmental awareness of immediate experience. 

Such characteristics may promote a stronger incorporation of bodily sensations into mental 

representations of emotions (MacCormack et al., 2023). In turn, this coupling could facilitate 

more fluid constructions of ad-hoc emotion categories and concepts, thus supporting the 
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flexible and context-sensitive experience, communication, and regulation of emotions (e.g., 

Barrett, 2017b; Hoemann et al., 2019; Panayiotou et al., 2021). 

Results presented in Paper 1 collectively suggested that adaptive interoceptive beliefs 

are measured using the BAQ and MAIA scales of Noticing, ND, AR, SR, and BL. Whether at 

the global or facet level of alexithymia, higher scores on each of these questionnaires and 

subscales were associated with lower alexithymia. These findings make important 

contributions to current knowledge on adaptive interoceptive attention characteristics, as 

robust adaptive interoceptive attention repertoires are also associated with better 

psychological wellbeing, inclusive of self-acceptance, life purpose, environmental mastery, 

positive relationships, personal growth, and autonomy (Hanley et al., 2017).In primary care 

patients with current or past lower back pain, such capacities are related to lower levels of 

stress, depression, and avoidance-based strategies to cope with pain (Mehling et al., 2013).  

Conversely, maladaptive attention can involve dysfunctional orienting, including 

hypervigilance, dismissal of bodily sensations, insufficient reflection, or rumination. Such 

tendencies are observed to be higher in patients with persistent somatic symptoms (e.g., 

irritable bowel syndrome, fibromyalgia, medically unexplained dyspnea) and stress-related 

syndromes (e.g., panic disorder, burnout) when compared to healthy controls (Bogaerts et al., 

2022; Schmitz et al., 2021). Indeed, meta-analyses conducted in Paper 1 showed that higher 

scores on the IATS—evaluated as tapping into homeostatic disturbance—were associated 

with higher alexithymia. However, the BPQ-BA was not significantly associated with any 

alexithymic outcome. Due to these findings, it was determined that high IATS scores may 

provide clearer indications of maladaptive interoceptive attention (i.e., hypervigilance) 

toward various interoceptive sensations when compared to the BPQ-BA. Given that 

alexithymia is a psychological variable that significantly impacts disease and recovery (Sirri 

et al., 2013), these findings support previous assertions that interoceptive attention similarly 
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forms an important factor that influences the onset of and recovery from disease (Mehling, 

2016).  

Moreover, convergent evidence outlined in Paper 2 found that stronger bottom-up and 

top-down interoceptive attentional control (BMCQ Interoceptive Attention scale) was related 

to higher interoceptive attention regulation (MAIA-AR), noticing (MAIA-Noticing), body 

listening (MAIA-BL), and extero-interoceptive integration (BAQ). The insula functions as a 

central hub for interoceptive processes, with its structure hypothesised to progress from the 

posterior to anterior, each contributing uniquely to the conscious experience of internal 

bodily states (Craig, 2008, 2009a, 2009b, 2014). This progression, involving complex 

integrations and re-representations of sensory and emotional data, is possibly tied to various 

beliefs of self-reported interoceptive attention. Within this hypothesised progression, the 

posterior insula generates initial interoceptive representations, providing the foundation for 

feelings, thus necessitating foundational attention oriented to interoceptive sensations. It is 

possible that bottom-up attentional processing (BMCQ Interoceptive Attention) and 

interoceptive noticing (MAIA-Noticing) form foundational beliefs enabling such primary 

representations. As these signals move to the mid insula, they integrate with visual, auditory, 

and vestibular feedback, which could be engendered through stronger beliefs enabling extero-

interoceptive integration (BAQ). These beliefs may facilitate communication with the 

amygdala and hypothalamus regarding emotional significance and autonomic states. The mid 

insula also interacts with higher-order brain regions (e.g., temporal pole, NA, and OFC) to 

assess salience., which arguably engages purposeful top-down attentional control (BMCQ 

Interoceptive Attention). Then, in the AIC, interoceptive signals are re-represented and 

integrated with motivational, social, and cognitive inputs through connections with the ACC, 

vmPFC, and dlPFC, making interoception conscious. In doing so, beliefs in attuning to the 

body to guide decision-making may strengthen these conscious experiences (MAIA-BL). 
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Taken together, preexisting evidence and the findings of this thesis indicate that interoceptive 

attention forms a salient psychological constituent of the mind-body connection that may 

modulate the intensity of perceived interoceptive and emotional stimuli, thus influencing 

whether signals are deemed important for wellbeing. 

7.2.2. Sensation-Emotion Articulation 

In various accounts of emotion, the interpretation of physiological changes results in 

an emotional experience when they are categorised and conceptualised as such (e.g., Barrett, 

2017b; Lindquist, 2013; Schachter & Singer, 1962; Seth, 2013). Affective interpretation of 

sensations plays a significant role in survival, supporting motivated responses to address 

bodily integrity (e.g., thirst, pain, temperature; Craig, 2003a), social integration (e.g., love, 

happiness, empathy), success (e.g., joy, pride), and physical safety and survival (e.g., fear, 

anger; Craig, 2014; Damasio, 2018; Damasio & Carvalho, 2013). From an evolutionary 

perspective, recognition of subjective feelings and emotional behaviours are proposed to have 

developed, so as to enhance the efficiency and complexity of emotional communication 

(Craig, 2008). 

Alexithymia represents the quintessence of a mind-body disconnection, given that the 

trait is encompassed by difficulty identifying feelings, describing them to others, and an 

externally oriented thinking mode (Taylor et al., 1991, 1999). Such traits are associated with 

deficits in attention to emotions and emotional clarity, hindering capacities for accurately 

perceiving and interpreting emotional stimuli (Boden & Thompson, 2017). Moreover, 

alexithymia is associated with lower confidence in both perceptual and emotion recognition 

tasks, indicating challenges in proficiently identifying and understanding emotions (Luminet 

et al., 2021). This altered processing of emotional stimuli can lead to difficulties in 

recognising and labelling emotions with specificity and precision, contributing to impaired 

mental representation of emotions observed in alexithymic individuals (Hoemann et al., 
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2021) and greater allostatic load (Panayiotou et al., 2018; Panayiotou et al., 2021). Indeed, 

the meta-analytic findings of Paper 1 provide further evidence for the cooccurrence of poorer, 

inefficient detection and processing of interoceptive and emotional stimuli. 

When alexithymic facets are inverted, they become the capacities of identification of 

feelings, description of feelings, and internally oriented thinking—qualities reflecting 

emotional expertise that augment stronger mental representations of emotions (Hoemann et 

al., 2021). Whilst increased attention to emotions may precede and promote greater emotional 

clarity (Boden & Thompson, 2017), this is likely insufficient for unambiguously identifying, 

labelling, representing, and expressing emotions. If attention to emotions regards the extent to 

which people attend to and value their emotions, an embodied view suggests that attending to 

and valuing interoceptive sensations should also accompany this (Mehling et al., 2009). 

Collectively, such orientations and values would be advantageous for adaptation to 

challenges and adjustment to life circumstances (Price & Hooven, 2018).  

In this thesis, the inverted qualities of alexithymia that explicitly considered the 

coupling of physiological sensations and emotional categories were termed ‘Sensation-

Emotion Articulation’. This construct was measured through the eponymously labelled 

BMCQ scale. The convergent evidence presented in Paper 2 found that greater sensation-

emotion articulation was most strongly negatively related to alexithymia at global and facet 

levels, as assessed by the PAQ. This supported the theoretical notion that these mind-body 

connection characteristics reflect the inverse of alexithymia, thus representing competencies 

supporting stronger emotional expertise (Hoemann et al., 2021). Moreover, stronger 

capacities for sensation-emotion articulation related to stronger interoceptive emotional 

awareness (MAIA-EA) and body listening (MAIA-BL). Together, these findings emphasise 

that sensation-emotion articulation entails the coupling of interoception and emotion, each of 

which are highly and equally valued internal sources of information informing subjective 
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emotional experiences. These characteristics may further serve to foster the construction of 

adaptive, flexible emotion categories and employment of regulatory strategies that 

complement goals and augment survival and wellbeing (Farb et al., 2015). Accordingly, this 

evidence indicates that alexithymia and sensation-emotion articulation form a salient 

psychological constituent of the mind-body connection. 

7.2.3. Mind-Body Beliefs 

Existing concepts of mind-body beliefs in an interoceptive context include trusting 

body sensations and mind-body integration (Köteles, 2021; Mehling et al., 2012). Trusting 

body sensations involves viewing sensations as beneficial for decision-making and health. 

This aspect can be assessed through the adaptive interoceptive interpretation scale, MAIA-

Trusting. Mind-body integration, the pinnacle of mind-body therapy, encompasses awareness 

of physical sensations as components of emotions (MAIA-EA), self-regulation of emotions, 

sensations, and behaviour (e.g., behavioural homeostatic regulation; MAIA-AR, MAIA-SR, 

MAIA-BL), therein fostering a sense of interconnectedness among mental, emotional, and 

physical processes (Köteles, 2021; Mehling et al., 2012). Whilst these aspects are crucial for 

health and wellbeing, they tacitly reflect mind-body connection beliefs contrasted with 

dualistic beliefs, whereby mind and body are regarded as distinct, separate entities. Beliefs of 

this nature have not been wholly considered in either the interoceptive or emotional literature. 

Dualism is a prevalent, intuitive view in Western cultures (Demertzi et al., 2009; 

Forstmann & Burgmer, 2015). Stronger dualistic beliefs are associated with lower health-

promoting attitudes and behaviours, whereas stronger mind-body connection beliefs relate to 

stronger recognition of the impact of bodily states on mental wellbeing, and higher health-

sustaining behaviours and values (Burgmer & Forstmann, 2018; Forstmann et al., 2012). If 

mind-body beliefs in this context significantly influence health-related values and behaviours 

(Burgmer & Forstmann, 2018; Forstmann & Burgmer, 2017), it is possible that bodily 
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trusting, sensation-emotion identification, interoceptive self-regulation, and overall sense of 

interconnectedness—constructs captured within MAIA subscales—stem from explicit mind-

body connection beliefs. This is particularly tenable, as mind-body connection beliefs 

underpin the perspective that mental wellbeing is contingent upon physical wellbeing and 

that caring for the body is necessary for holistic health (Burgmer & Forstmann, 2018). 

Conversely, rejecting this value typifies the belief that mental wellbeing is independent of 

physical wellbeing, which can lead to bodily neglect—emblematic of strong dualistic 

endorsement. This cumulatively suggests that mind-body beliefs and higher-order 

interoceptive factors significantly influence health-related values and behaviours. 

In this thesis, mind-body beliefs pertain to explicit beliefs regarding the connection 

between mind and body, valuation of physical and mental wellbeing, and bodily-motivated 

behaviour. During the scale development phase delineated in Paper 2, such attitudes were 

termed ‘Body-Mind Values’ for inclusion in the BMCQ. Convergent evidence from Paper 2 

determined that stronger body-mind values were related to heightened bodily trust (MAIA-

Trusting), interoceptive body listening (MAIA-BL), self-regulation (MAIA-SR), emotional 

awareness (MAIA-EA), and attention regulation (MAIA-AR). This highlights the 

significance of mind-body beliefs in shaping attitudes towards health and wellbeing, and 

initiating behaviours aimed at achieving this. These theoretical notions and findings 

emphasise the role of mind-body values as a salient psychological constituent of the mind-

body connection, making them an essential target for mind-body therapies. 

7.3.  The Association between Self-Reported Interoception and Alexithymia 

Due to the pervasive inconsistencies between interoceptive constructs and 

measurements in the literature, determining whether alexithymia and subjective interoceptive 

beliefs were significantly associated constructs was complex. As such, the conceptualisation 

of ‘Sensation-Emotion Articulation’ and inclusion of interoceptive and alexithymic 
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dimensions within the BMCQ was based on equivocal evidence. Accordingly, this thesis 

aimed to clarify the association between specific aspects of self-reported interoception and 

alexithymia. This aim was therefore addressed in Paper 1 of this thesis. 

The systematic review and meta-analysis findings from Paper 1 determined that scales 

which measure maladaptive interoceptive sensing, involving interoceptive confusion and 

inaccuracy (ICQ, ISQ, EDI-IAw), are positively associated with alexithymia: greater 

confusion about interoceptive signals and poorer accuracy beliefs coincide with higher levels 

of global alexithymia, DIF, DDF, and EOT. Moreover, scales measuring perceived ANS 

dysfunction and negative interpretations of bodily sensations (BPQ-R, SAQ) also showed a 

positive association with alexithymia, suggesting that increased ANS reactivity and negative 

interpretation of sensations relate to higher alexithymia. Additionally, scales assessing neutral 

attention to body sensations (IATS) relate positively to alexithymia, indicating that 

heightened attention to interoceptive sensations is linked to higher alexithymia. Conversely, 

scales assessing adaptive interoceptive sensing, attention, interpretation, and memory (IAS, 

MAIA-Noticing, MAIA-ND, MAIA-NW, MAIA-AR, MAIA-EA, MAIA-SR, MAIA-BL, 

MAIA-Trusting, BAQ, THISQ) are negatively associated with alexithymia, suggesting that 

the accurate, non-judgmental, mindful processing of interoceptive sensations, and integration 

of such sensations with exteroceptive information, is linked to lower levels of alexithymia.  

These findings supported the view that atypical interoceptive interpretational styles 

and poor perceptions of interoceptive sensing and attention indeed coincide with alexithymia 

(Brewer et al., 2016; Brewer et al., 2015; Shah, Catmur, et al., 2016; Shah, Hall, et al., 2016), 

but especially DIF and DDF facets when compared to EOT. Neurobiological evidence could 

provide further context for these associations. For instance, reduced activity in interoceptive 

hubs within the default mode network of individuals with high alexithymia (Reker et al., 

2010; van der Velde et al., 2013) aligns with the observed associations between scales 
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tapping into maladaptive interoceptive beliefs and perceptions and alexithymia. This network 

facilitates prediction with emotion concepts (Barrett, 2017b). Reduced activity in these 

interoceptive hubs suggests that alexithymic individuals experience challenges using emotion 

concepts to predict and make sense of their bodily sensations. In particular, the positive 

association between alexithymia and scales measuring maladaptive interoceptive sensing may 

indicate that confusion about interoceptive signals may stem from reduced neural 

engagement in these hubs. Moreover, amongst individuals with high alexithymia, increased 

activity in the dorsal ACC has been observed. This area is linked to subjective reports of 

negativity, pain processing, and the amplification of somatic symptoms (Vogt, 2005). This 

increased activity complements the observed positive association between alexithymia and 

scales measuring perceived ANS dysfunction and negative interpretations of bodily 

sensations, suggesting that individuals with alexithymia often report somatic symptoms and 

negative affect without experiencing them as emotional (Porcelli & Taylor, 2018). 

Collectively, these findings provided partial support for the interoceptive hypothesis 

of alexithymia (e.g, Brewer et al., 2016). The systematic review and meta-analyses from 

Paper 1 provided greater clarity concerning the association between self-reported 

interoceptive beliefs of accuracy, attention, and interpretation and alexithymia. Taken 

together, the results substantiated the inclusion of interoceptive attention beliefs within the 

mind-body connection construct proposed in this thesis. Moreover, these findings 

substantiate that the conceptualisation of alexithymia in this thesis should involve an 

unambiguous awareness and articulation of the connection between bodily sensations and 

emotional states. 

7.4.  Development and Validation of the BMCQ 

The current thesis also aimed to develop and validate a new self-report questionnaire 

to measure the hypothesised psychological constituents of the mind-body connection. The 
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development and validation of the BMCQ, presented in Paper 2 and Paper 3, followed a 

comprehensive and systematic process, following best practice guidelines to ensure its 

methodological rigor. This process began with establishing a solid theoretical basis. Drawing 

from existing literature and theoretical frameworks relevant to the mind-body connection, 

three salient psychological constituents of this construct were identified: subjective 

interoception, sensation-emotion articulation, and body-mind values. These constituents thus 

represented key domains and variables essential for inclusion in the questionnaire. Partially 

substantiated by the findings of Paper 1, this solid theoretical and empirical foundation 

ensured that the BMCQ would comprehensively capture the targeted constructs. 

The development of the BMCQ encompassed in Paper 2 was a meticulously 

structured process, which ensured both methodological rigor and the inclusive, holistic 

capture of the mind-body connection. This process unfolded in several key stages 

recommended by Boateng et al. (2018), beginning with a thorough theoretical grounding. 

Drawing from an extensive review of relevant literature, theoretical frameworks, and 

empirical studies, the salient psychological constituents of the mind-body connection were 

identified and thus deemed essential for inclusion in the questionnaire. This theoretical 

underpinning was critical to ensuring that the instrument would accurately encapsulate the 

mind-body connection. 

The item generation phase was multifaceted, incorporating multiple methodologies to 

ensure breadth and depth. Initially, a comprehensive review of existing instruments provided 

inspiration and a comparative baseline for item phrasing and content. To ensure that the 

BMCQ remained a warranted measure, screening of BMCQ items relative to existing scales 

was imperative. Removal of redundant items refined the interoceptive domain to entail 

attentional control processes only. An expert panel was subsequently consulted to review 

potential items, providing insights into the theoretical and practical aspects of the construct. 
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Following this, a small-scale study involving individuals from the target population was 

conducted. These phases were instrumental in refining the language and ensuring the 

relevance and comprehensibility of the items as reflective of the mind-body connection. 

The initial pool of items underwent rigorous psychometric evaluation to determine 

their validity and reliability in Paper 2. EFA was performed in two phases to uncover the 

underlying factor structure of the BMCQ. This provided an accurate representation of the 

data leading to more meaningful and reliable solutions. This analysis involved a sufficiently 

large sample of typically developed adults to establish properties for a non-clinical 

population, which yielded three distinct factors underlying the mind-body connection, 

reflecting interoceptive attention, sensation-emotion articulation with internal focus, and 

mind-body values. These findings therefore supported the hypothesis that these are salient 

constituents of the mind-body connection. 

Furthermore, convergent validity was established through significant correlations with 

established measures of related constructs, including measures of interoceptive attention and 

interpretation, and alexithymia. Specifically, the hypotheses formulated to demonstrate 

convergent and discriminant validity for the individual BMCQ scales were generally 

supported. Table 7.1 provides an overview of these hypotheses and evidence for support. 
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Table 7.1  

Overview of Construct Validity Hypotheses Tested in Paper 2.  

BMCQ Scale Hypothesis 
Aspect of Construct 

Validity 
Evidence for Hypothesis 

Support 
Body-Mind Values Strong positive with MAIA-Trusting. Convergent Supported  

Strong positive with MAIA-BL. Convergent Supported  
Moderate positive with MAIA-SR. Convergent Not supported 

Strong magnitude  
Moderate positive with MAIA-AR. Convergent Supported  

Moderate positive with BAQ. Convergent Supported  
Weak positive with MAIA-ND. Discriminant Supported  
Weak positive with MAIA-NW. Discriminant Not supported 

n.s. 
Sensation-Emotion 

Articulation 
Strong negative with PAQ-Total. Convergent Not supported 

Moderate magnitude  
Moderate negative with PAQ-DIF. Convergent Supported  
Moderate negative with PAQ-DDF. Convergent Supported  
Moderate negative with PAQ-EOT. Convergent Not supported 

Strong magnitude  
Moderate positive with MAIA-EA. Convergent Supported  

Weak positive with BAQ. Discriminant Supported  
Weak positive with BPQ-BA. Discriminant Supported 

Interoceptive 
Attention 

Strong positive with MAIA-AR. Convergent Not supported 
Moderate magnitude  

Moderate positive with MAIA-
Noticing. 

Convergent Supported 

 
Moderate positive with BAQ Convergent Supported  

Weak positive with HSPS Discriminant Supported  
Weak positive with HSPS-EOE Discriminant Not supported 

n.s.  
Weak positive with HSPS-AES Discriminant Not supported 

Moderate magnitude  
Weak positive with HSPS-LST Discriminant Not supported 

n.s. 
Note. BAQ: Body Awareness Questionnaire; BPQ-BA: Body Perception Questionnaire - Body Awareness subscale; HSPS: 
Highly Sensitive Person Scale; HSPS-AES: Aesthetic Sensitivity; HSPS-EOE: Ease of Excitation; HSPS-LST: Low Sensory 
Threshold; MAIA: Multidimensional Assessment of Interoceptive Awareness; MAIA-AR: Attention Regulation; MAIA-
BL: Body Listening; MAIA-EA: Emotional Awareness; MAIA-ND: Non-Distracting; MAIA-Noticing: Noticing; MAIA-
NW: Non-Worrying; MAIA-SR: Self-Regulation; PAQ: Perth Alexithymia Questionnaire; PAQ-DDF: Difficulty Describing 
Feelings; PAQ-DIF: Difficulty Identifying Feelings; PAQ-EOT: Externally Oriented Thinking; PAQ-Total: Total score on 
the Perth Alexithymia Questionnaire. 

  

As can be seen in Table 7.1, five of seven hypotheses were supported for Body-Mind 

Values and Sensation-Emotion Articulation, and three out of seven supported for 

Interoceptive Attention. Where hypotheses were not supported these were either stronger or 
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marginally weaker than expected for convergent validity, or not significant where weak 

correlations were specified in the case of discriminant validity. Despite these relative 

discrepancies, the findings indicated that the BMCQ subscales demonstrated adequate 

construct validity and does not inadvertently capture extraneous constructs. 

Following the EFA, a CFA was conducted on a separate sample of typically 

developed adults in Paper 3 to validate the 3-factor structure derived following EFA in Paper 

2. The results of the CFA confirmed the hypothesised factor structure, with 10 of 13 items 

demonstrating significant loadings on their respective factors, indicating that the BMCQ-10 

has sound construct validity. This process was necessary for ensuring the robustness of the 

factor structure and minimising the risk of overfitting. Again, these findings reinforced the 

strong theoretical basis that informed elucidation of salient psychological constituents of the 

mind-body connection, supporting these hypothesised constructs. Internal consistency 

reliability was assessed using Cronbach's alpha for each subscale. Values at and above the 

generally accepted threshold of 0.70 indicate acceptable internal consistency across the 

BMCQ subscales, which was observed in both preliminary (Paper 2) and confirmatory 

investigations (Paper 3). This therefore indicates that the items within each subscale are 

acceptably correlated and measuring the same underlying construct. 

Accordingly, the research phases delineated in Paper 2 and Paper 3 fulfilled the third 

aim of this thesis. The BMCQ-10 demonstrates strong psychometric properties, providing a 

reliable and valid measure of salient mind-body connection constituents. The rigorous 

development process, grounded in theory and empirical investigation, has resulted in a 

questionnaire that is parsimonious and precise. With further refinement, validation, and 

extended assessment of the scale’s psychometric properties (i.e., temporal stability, 

incremental validity), particularly in diverse populations, the BMCQ-10 holds promise for 

widespread application in research and practice. Doing so will promote greater use of this 
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questionnaire, enhance the understanding and assessment of the mind-body connection, aid 

researchers and clinicians in their work, and improve outcomes for patients. 

7.5.  Identification of Mind-Body Connection Profiles 

 This research aimed to examine how mind-body connection constituents influence 

typical experiences of positive and negative emotions. Whilst a body of evidence concerns 

the association between some of these aspects, existing understandings have been generated 

following correlational or regression-based analysis. Within-sample heterogeneity has seldom 

been considered and investigated in terms of its contribution to variance in reactivity for and 

regulation of positive and negative emotions. Paper 3 of this thesis embraced this 

heterogeneity through the identification of mind-body profiles comprised of the three salient 

constituents assessed through their corresponding BMCQ scales by employing LPA.  

Results presented by Yun-Hsin and colleagues (2023) provided a solid basis for 

understanding how different interoceptive clusters, comprising MAIA scales, relate to 

emotional reactivity phases. Whilst their findings are valuable, the MAIA scales—though 

suitable and effective measures of interoceptive sensing, attention and interpretation—do not 

completely measure all facets of alexithymia and beliefs regarding physical and mental 

health. Consequently, this self-report should not be considered a replete measure of the mind-

body connection, and clusters solely comprising MAIA factors should not be regarded as 

mind-body connection clusters.  

With reference to alexithymia, this contention is particularly supported by the results 

of Paper 1, which identified weaker associations between MAIA factors and alexithymia at 

global and facet levels. Moreover, the convergent validity findings of Paper 2 demonstrated 

stronger relationships between Sensation-Emotion Articulation and alexithymia relative to 

MAIA dimensions. Alexithymia is known to influence emotional reactivity (e.g., Panayiotou 

et al., 2021) and often co-occurs with depression (e.g., Honkalampi et al., 2001). Whilst 
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noting interrelations between IS, alexithymia, and emotional reactivity, Yun-Hsin et al. 

(2023) did not incorporate alexithymia into the study design nor interpretation of their results. 

The inclusion of Sensation-Emotion Articulation and Body-Mind Values in profiles 

identified through LPA in Paper 3 therefore expands on previously identified clusters, 

providing more holistic mind-body connection profiles which can inform tailored treatments 

that consider factors beyond interoceptive beliefs. The use of LPA to produce distinct profiles 

provided a granular understanding of mind-body connection variations amongst typically 

developed and clinically diagnosed individuals, ranging from strong and adaptive (Strong 

Mind-Body Connection) to fragmented (Weak Mind-Body Connection) and externally 

oriented (Mind-Body Disconnection). The nuances within the mind-body connection profiles 

identified in this thesis demonstrate that individuals significantly differ in their collective 

perceptions of interoceptive attentional control, capacities for identifying and describing the 

association between their sensations and emotions, internal and external foci, and 

prioritisation of physical and mental wellbeing, This provided a considered foundation for 

interrogating how mind-body connection constituents influence typical experiences of 

positive and negative emotions and indicators of emotional functioning. 

7.6.  Influence of Mind-Body Connection Profiles on Emotional Functioning 

Paper 3 determined that mind-body connection profiles significantly affect the typical 

frequency, intensity, and persistence of positive emotions, as well as the relative ease with 

which positive and negative emotions are easily regulated. Above and beyond a diagnosis of 

a psychological disorder, mind-body connection profiles significantly affected reactivity for 

positive emotions. Fredrickson's (1998, 2000, 2001, 2004) broaden-and-build theory posits 

that positive emotions broaden an individual's momentary thought-action repertoire, which, 

in turn, builds their enduring personal physical, intellectual, social, and psychological 

resources. Emotional granularity is essential for the cultivation of positive emotions and 
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processes outlined in the broaden-and-build theory (Tan et al., 2022; Tugade et al., 2004; 

Wilson-Mendenhall & Dunne, 2021). As latent mind-body connection profiles influenced 

perceived experiences of positive emotions, how they may promote or inhibit the cultivation 

of positive emotions and flexible emotion regulation warrants consideration.  

Within the Strong Mind-Body Connection profile, the evidence suggests capacities 

for accurately identifying and differentiating between various discrete positive emotions 

(Ventura-Bort et al., 2021). More precise identification may facilitate more nuanced and 

flexible understanding, response, and regulation of emotional states (Barrett et al., 2001). 

Enhanced positive emotional granularity could contribute to greater savouring and 

appreciation of positive emotions, resulting in more frequent activation, heightened intensity, 

and enduring experiences of these emotions. Such frequent, intense, persistent emotions 

could subsequently broaden cognitive and behavioural repertoires, thereby fostering 

exploration, creativity, and social interaction (Davidson, 1994, 1998; Fredrickson, 2000; 

Hoemann et al., 2023). Effective regulation amongst these individuals may foster the 

accumulation of enduring personal resources such as resilience, social support, and problem-

solving skills. Furthermore, their capacity to differentiate and experience positive emotions 

could aid in mitigating the adverse effects of negative emotions, thereby promoting personal 

growth and resource accumulation (Garland et al., 2010). 

Conversely, individuals with a Weak Mind-Body Connection profile may endorse 

relatively intact interoceptive attention but indicate low Sensation-Emotion Articulation, 

indicative of a tendency toward alexithymia. As such, these individuals may have low 

emotional granularity (Hoemann et al., 2021; Ventura-Bort et al., 2021), rendering it 

challenging to identify and distinguish emotions with specificity and precision, which in turn 

leads to generalised, undifferentiated emotional experiences (Wilson-Mendenhall & Dunne, 

2021). Low emotional granularity may therefore limit the frequency, intensity, and duration 
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of positive emotions experienced in this profile (Ventura-Bort et al., 2021). In the absence of 

clear emotional differentiation (Lee et al., 2022) and presence of withdrawal tendencies 

(Davidson, 1994, 1998), individuals may struggle to engage in activities that could broaden 

their thought-action repertoires, potentially stemming from fear of positive emotions and 

experiential avoidance (Lyvers et al., 2022; Panayiotou et al., 2015). Difficulties in 

identifying, differentiating, and regulating emotions could consequently impede the 

development of personal resources. As such, these individuals may face challenges in 

developing effective coping strategies and building resilience (Tugade et al., 2004), 

ultimately affecting their overall wellbeing and personal growth. 

Individuals with Mind-Body Disconnection profile characteristics also arguably 

possess low emotional granularity (Duarte & Pinto-Gouveia, 2017; Ventura-Bort et al., 

2021), potentially arising from a profound disconnection from and disregard for their 

physiological and emotional states (MacCormack et al., 2024). The pronounced 

disconnection from their bodily sensations and states arguably exacerbates and contextualises 

their transient experiences of positive emotions when compared to the Weak Mind-Body 

Connection Profile. An inability to attend to interoceptive changes and identify and savour 

positive emotions could further constrain the broadening of cognitive and behavioural 

repertoires, causing them to miss or avoid opportunities for exploration and growth 

(Fredrickson, 2000). Poorer, inflexible emotional regulation, stemming from low emotional 

granularity and disconnection characteristics, may therefore hinder the development of 

enduring personal resources (Kalokerinos et al., 2019; Kuppens et al., 2013). Accordingly, 

disconnected individuals may struggle with maintaining social connections, developing 

resilience, and enhancing their health and wellbeing (Garland et al., 2010; Tan et al., 2022; 

Tugade et al., 2004). As such, the classification of mind-body connections can facilitate 

identification of specific needs for targeted interventions. Treatments aimed at cultivating 
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strong mind-body connections could therefore be individualised, thus promoting adaptive 

emotional functioning and greater wellbeing. 

7.7.   Limitations and Future Research 

7.7.1. Cross-Sectional Data 

 When conducting mind-body research, it is important to consider the caveats of 

reliance on cross-sectional data. Compared to more sophisticated designs, cross-sectional 

studies are advantageous in several ways, including their simplicity, cost-effectiveness, short 

data collection periods, lower participant burden, and attrition (Taris et al., 2021). Such 

studies often carry lower ethical risks and issues, providing valuable snapshots of data at a 

single point in time, and offering glimpses into associations, thus facilitating hypothesis 

generation (Wang & Cheng, 2020). This is a particularly advantageous method for probing 

equivocal, conflicting findings, such as those previously noted in the context of self-reported 

interoception and alexithymia which lead to conducting the systematic review and meta-

analysis. Whilst the exclusive employment of questionnaires is noted to result in low 

response rates, the present thesis was not hindered by this downside of cross-sectional design. 

Self-reported data are rich, valuable, valid sources of information in research (Barrett, 2004; 

Quigley et al., 2014) and clinical practice (Fleischmann & Vaughan, 2018; Kyzar & 

Denfield, 2023; Meadows, 2011), providing important insights into the phenomenology of 

subjective experiences. They provide snapshots of data at a single timepoint, offering 

glimpses into associations; however, they fail to capture temporal changes and trends or 

establish causality (Spector, 2019; Wang & Cheng, 2020). Consequently, this hinders the 

ability to draw robust conclusions about the future based on current contexts. Longitudinal 

studies are therefore recommended in future to assess the BMCQ’s sensitivity to change over 

time. This approach could enable determining its suitability for measuring the effects of 

interventions or developmental changes (e.g., Fleischmann & Vaughan, 2018).  
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7.7.2. Revision and Psychometric Evaluation of the BMCQ 

Whilst the development of the BMCQ was designed to be purposely rigorous, this 

occurred during COVID-19 lockdowns, which presented methodological constraints that 

must be acknowledged. Regarding the target population review phase, the use of textboxes 

for respondents to record their experiences allowed for the provision of qualitative feedback. 

However, they were not obligated to provide this; data were missing for many items, thus 

overlooking critical nuances of lived experience. The absence of cognitive interviews, 

essential for understanding how respondents interpret items (Boateng et al., 2018), likely 

missed subtle misunderstandings or ambiguities within items. For instance, some issues are 

noted with regard to the Sensation-Emotion Articulation scale. It is acknowledged that the 

scale consists entirely of reverse-scored items, which potentially reflects a method factor. 

Such items require respondents to detect the reversed wording and use the opposite end of the 

rating scale to provide responses consistent with preceding items (Carlson et al., 2011), 

potentially introducing response bias. Moreover, as identified in Paper 3, an item intended to 

capture the internally oriented thinking subdomain of Sensation-Emotion Articulation was 

retained. Despite its theoretical importance, this item showed a low factor loading, indicating 

issues in effectively measuring this construct. This is potentially due to the psychoanalytic 

conceptualisation of the EOT domain (e.g., Bagby et al., 1994), which influenced the 

generation of items. Such conceptualisations regard EOT as encompassing not only 

difficulties in attending to emotions, but also preferences for focusing on external 

environmental features (for discussion, see Preece & Gross, 2024). The latter aspect of this 

facet played a significant role in informing item development and does not expressly pertain 

to emotion. 

To address these limitations, several strategies are proposed for future revision of the 

BMCQ. First, enhancing the use of textboxes with structured feedback forms and employing 
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thematic analysis can ensure more focused and interpretable feedback. Second, incorporating 

cognitive interviews, even remotely via video conferencing, can provide deeper insights into 

respondents’ thought processes. Third, revising the Sensation-Emotion Articulation domain 

within the mind-body connection conceptual framework to align with the cognitive-

behavioural conceptualisation of EOT—outlined in the attention-appraisal model of 

alexithymia (Preece et al., 2017), which emphasises difficulties in attending to emotions—

and reformulating ‘internally oriented thinking’ items to capture orientation toward internal 

emotional indicators. Fourth, revising Sensation-Emotion Articulation items to be positively 

worded, which may enhance reliability and improve the factor structure (Dodeen, 2023). By 

implementing such strategies, future iterations of the BMCQ can more accurately capture 

Sensation-Emotion Articulation, thus enhancing scale reliability and validity across diverse 

contexts and populations. 

EFA and CFA are recommended analyses for evaluating the validity and reliability of 

questionnaires (Boateng et al., 2018; Tabachnick & Fidell, 2013; Worthington & Whittaker, 

2006) and commonly employed in the development and evaluation of interoceptive self-

report scales (e.g., Desmedt, Heeren, et al., 2022; Mehling et al., 2018; Mehling et al., 2012; 

Vlemincx et al., 2021). Despite the strengths of EFA and CFA in facilitating identification of 

meaningful factors and subsequent confirmation of proposed factor structures, the 

incorporation of alternative psychometric techniques such as item response theory (IRT) in 

future research could provide deeper insights into each item's performance across different 

levels of the construct (Boateng et al., 2018). IRT can identify items that do not perform well 

across all levels of the mind-body connection, facilitating their refinement. This approach 

could further enhance the precision and reliability of the BMCQ, ensuring that it accurately 

captures the intended constructs. 
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7.7.3. The Pursuit of Parsimony 

The BMCQ measures three salient components of the mind-body connection. 

Although convergent validity was demonstrated in Paper 2, it is acknowledged that the mind-

body connection contains multitudes of psychological processes that can influence the onset, 

progression, and recovery of illnesses. Accordingly, this scale should not be considered as a 

comprehensive measure of this broad construct, and some caution is recommended if using 

the term in the context of the BMCQ. The BMCQ set out to assess salient mind-body 

constituents and to improve how interoception and emotional processes are concurrently 

measured via self-report. The questionnaire adequately does so in typically developed adult 

samples. Considering the parsimony of this measure, several future directions are suggested 

to enhance measurement and conceptualisation of the mind-body connection.  

First, future questionnaires may seek to incorporate additional aspects of subjective 

interoception, including accuracy, interpretation, and memory, and regulation. Second, it is 

acknowledged that the Interoceptive Attention scale produces a summary score for top-down 

and bottom-up interoceptive attentional control—separate, albeit complementary processes. 

Given the multidimensionality of interoceptive attentional processing (i.e., top-down vs. 

bottom-up, selective, divided, sustained), development of future scales could consider 

consolidating these mechanisms in the one questionnaire. Doing so would expand the current 

measurement of self-reported interoceptive attention, which is presently rather disparate. 

Alternatively, to develop specific scales solely focused on a specific mechanism. Third, 

future scales may seek to incorporate and operationalise other theoretically-related constructs 

implicating embodied processes, such as somatoception (e.g., the perception of stimuli 

interacting with the body surface; Desmedt et al., 2023; Van den Bergh et al., 2018), and 

homeostatic emotion (Craig, 2003a). In particular, a measure of homeostatic emotion would 

have been included if it was available, given its theoretical relevance to the mind-body 
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connection construct. Development of such measures would collectively serve to expand the 

measurable psychological constituents of the mind-body connection, which may modulate the 

initiation of actions to restore physiological integrity and support physical and mental 

wellbeing. These endeavours would promote greater precision in defining mind-body 

connection (and interoceptive) constructs and their dimensions. 

7.7.4. Emotional Outcomes 

 Emotions are clearly integral for imbuing meaning into our experiences, and in 

promoting adaptive responsivity to challenging, dynamic environments (Cox & McAdams, 

2014; Panayiotou et al., 2021). Two essential indicators of emotional functioning were 

examined in this thesis: emotional reactivity and ease of regulation. The observed findings 

underscore their embodied nature, providing a foundation for understanding how mind-body 

connection constituents interact to subsequently inform typical emotional experiences. This 

gives rise to future investigations interrogating such interactions with other emotional 

constructs. Indeed, a worthwhile pursuit would be to thoroughly examine emotion regulation, 

investigating how mind-body connection profiles inform the selection and use of adaptive 

and maladaptive regulation strategies.  

Self-reports were employed in this study and represent the most valid method for the 

assessment of subjective emotional experiences (Quigley et al., 2014). Whist they are 

immensely valuable, self-reports of emotion can lack ecological validity, as they involve 

respondents recalling or imagining prior emotional experiences and relying on semantic 

knowledge and beliefs about emotions, which may not reflect the content of unfolding, real-

time experiences (Barrett, 2006b; Barrett, Mesquita, et al., 2007). To enhance ecological 

validity, future research could incorporate ecological momentary assessment (EMA), a 

method facilitating the situated collection of repeated thoughts, feelings, and behaviours close 

in time experience (Reis et al., 2014). This approach is useful for naturalistically examining 
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aspects of emotional reactivity and the unfolding of emotion regulation (Colombo et al., 

2020; Sun et al., 2023). EMA also enables quantification of emotional granularity (Barrett, 

2004). Examining the associations between mind-body connection profiles, emotional 

granularity, reactivity, and regulation through EMA represents a promising avenue of 

research. Doing so could elucidate whether particular mind-body connection profiles indeed 

promote or inhibit the cultivation of emotions and flexible employment of regulatory 

strategies. 

7.8  Implications and Recommendations 

7.8.1. The Measurement of Self-Reported Interoception 

The results presented in Paper 1 of this thesis clearly supported arguments for the 

employment of specific terminology and complementary measurements in interoceptive 

research and practice (Desmedt, Heeren, et al., 2022; Desmedt et al., 2023; Khalsa et al., 

2018). Distinguishing between adaptive and maladaptive aspects of interoception is vital for 

contextualising conflicting research findings and facilitating the selection of appropriate 

interoception measures that serve to complement research objectives (Trevisan et al., 2021). 

This is an imperative step toward enhancing the application of interoceptive constructs in 

health research and treatment settings (Khalsa et al., 2018) 

Paper 1 proposed a construct validity framework of subjective interoceptive 

constructs measured through self-report scales. The study describes key differences in scales 

that were clarified through systematic review and meta-analysis, which disaggregated self-

report scales to isolate their association with alexithymia at the global and facet level. 

Distinctions between interoceptive attentional dispositions have previously been made, 

according to pre-existing measurement tools, reflecting maladaptive and adaptive attentional 

styles (Mehling, 2016). The meta-analytic results reported by Trevisan et al. (2019) 

quantified these notions and substantiated deeper elaboration on how adaptive and 
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maladaptive interoceptive attention mechanisms differentially relate to clinical outcomes, 

including somatisation and alexithymia (Trevisan et al., 2021). Most prominently, these 

styles are proposed as best operationalised through employment of the BPQ, as a measure of 

maladaptive interoceptive attention, or the MAIA, whereby the eight scales enable more 

granular discernment regarding whether adaptive or maladaptive attentional dispositions and 

regulatory propensities are present. Alexithymia therefore serves as an appropriate construct 

to determine differences between a suite of interoceptive self-report scales, given its 

characterisation as a proxy of atypical interoception amongst proponents of this view (Brewer 

et al., 2016; Brewer et al., 2015; Murphy et al., 2017). 

The methodology and results of Paper 1, together with reference to emergent 

interoceptive frameworks and prior correlational research, enabled preliminary determination 

of key differences underlying interoceptive self-report scales which contribute to the 

differential relationships observed in research. This included adaptive and maladaptive 

interoceptive beliefs of sensing, attention, interpretation, and memory. To assess maladaptive 

interoceptive sensing, involving inaccuracy, confusion with, and poor discrimination of 

bodily signals, the ICQ, ISQ, and EDI-IAw are recommended. For adaptive interoceptive 

sensing, comprising accurate detection, localisation, and discrimination between sensations, 

the IAS, MAIA Noticing scale, THISQ, and BAQ are suggested. Certain BAQ subscales and 

items are also proposed to measure adaptive interoceptive memory, given that capacities for 

accurately predicting future body states are captured, thus implicating effective encoding and 

consolidating memory processes to optimise allostatic-interoceptive regulation (Sterling, 

2012; Barrett, 2017b). Maladaptive interoceptive attention tendencies, comprising 

hypervigilance to sensations, are proposed as best measured using the IATS. In contrast, 

adaptive interoceptive attention, involving acceptance of uncomfortable sensations, 

attentional control toward interoceptive cues, and distress regulation through interoceptively 
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focused attention is argued as best measured with the following MAIA scales: ND, AR, and 

SR. For assessing maladaptive interoceptive interpretation, reflecting negatively biased 

processing of unpleasant sensations, the BPQ-R and SAQ are recommended. Finally, 

adaptive interoceptive interpretation, involving positive, non-judgemental appraisals of 

internal bodily sensations, including emotional interpretations, can be effectively measured 

using the MAIA scales of NW, EA, BL, and Trusting. These recommendations serve to 

advance current theory by distinguishing between adaptive and maladaptive aspects of 

interoception beyond mere attention styles. Such distinctions can facilitate clearer 

interpretations of research findings and ensure that appropriate measures are employed, thus 

enhancing the alignment of interoception research with its objectives. 

One example of how these distinctions enable clearer interpretations is evident in 

research on the correspondence between bottom-up and top-down processing of interoceptive 

signals. Though relatively underused, researchers examine ITPE, comprising the 

correspondence between objective interoceptive accuracy, assessed via cardioceptive tasks, 

and IS, using BPQ-BA scores (e.g., Garfinkel et al., 2016; Quadt et al., 2021; Rae et al., 

2019; Sharp et al., 2021; Sojka et al., 2021). Although Study 1 examined the association 

between interoceptive self-report scales and alexithymia, meta-analyses indicated that BPQ-

BA is not associated with alexithymia at the global or facet level. This finding is particularly 

illuminating, given the endorsement for measuring IS (Garfinkel et al., 2015; Khalsa et al., 

2018) or self-reported interoceptive attention (Murphy et al., 2020) by prominent researchers, 

the frequent use of this scale in research (Desmedt, Heeren, et al., 2022), and its 

characterisation as a measure of maladaptive interoceptive attention (Mehling, 2016; 

Trevisan et al., 2021). This is especially noteworthy in light of previous meta-analytic 

findings showing a positive association with global alexithymia (Trevisan et al., 2019).  
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Whilst the findings of Paper 1 are ultimately limited to interoceptive and alexithymic 

associations, they raise questions regarding the suitability of the BPQ-BA as the most 

appropriate self-report scale for capturing top-down interoceptive processing. As indicated by 

present and previous findings, IS is not a unitary construct (Desmedt, Heeren, et al., 2022; 

Desmedt et al., 2023; Ferentzi et al., 2021; Vig et al., 2022), nor is it best measured with the 

BPQ-BA (Todd et al., 2022). The recommendations for measures of adaptive and 

maladaptive interoceptive sensing, attention, interpretation, and memory may enable the 

selection of measures to operationalise more specific top-down mechanisms implicated in the 

processing of bottom-up interoceptive signals. However, these recommendations must be 

considered with some caution in light of the meta-analytic findings, which indicate that the 

questionnaires capture distinct beliefs and should not be uniformly applied. Echoing the 

advice of Desmedt et al. (2023), it is imperative that a conservative approach is adopted, 

where it is assumed that these measures assess different constructs until robust convergent 

evidence is established. 

7.8.2. The Interoceptive Hypothesis of Alexithymia 

The interoceptive hypothesis of alexithymia proposes that alexithymia primarily 

reflects a deficit in interoceptive ability rather than a multifaceted construct, arising from 

confusion and poor differentiation between bodily and emotional states. Moreover, that 

alexithymia cannot occur without atypical interoception, characterised by atypically low or 

high sensitivity to bodily sensations and changes (Brewer et al., 2016; Brewer et al., 2015; 

Shah, Catmur, et al., 2016; Shah, Hall, et al., 2016). The findings of the systematic review 

and meta-analyses delineated in Paper 1 provide partial support for this hypothesis. 

 This thesis identified that certain subjective interoceptive beliefs, measured through 

self-report scales, do indeed coincide with alexithymia. However, the present results do not 

suggest that “alexithymia can be considered a proxy of atypical interoception” (Murphy et al., 
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2017, p. 53) —at least in the context of specific beliefs and perceptions of interoceptive 

sensations. The results indicated that maladaptive, negatively biased interpretational styles, 

interoceptive confusion and inaccuracy, and heightened interoceptive attention are associated 

with higher alexithymia, but especially DIF and DDF facets when compared to EOT. As it 

stands, conceptualising alexithymia as a general deficit of interoception rather than as a 

multifaceted construct might be an overgeneralisation, given the involvement of EOT in the 

construct (Preece et al., 2017; Taylor et al., 1991).  

However, it warrants mentioning that the TAS-20 EOT subscale demonstrates poor 

internal consistency reliability with Cronbach's alpha coefficients ranging from 0.50–0.60 

(Preece & Gross, 2024). As most included studies examined TAS-20 EOT, >50 % of the 

scores are attributable to error variance, thus hindering more definitive conclusions about the 

relationship between EOT and interoception. As previously noted (see Section 7.7.2.), TAS-

20 EOT was formulated to align with psychoanalytic conceptualisations of alexithymia. 

Considered alongside recent evidence indicating that TAS-20 EOT is weakly related to 

clinical indicators (e.g., somatic symptoms, depression; Preece & Gross, 2024), this may 

explain why the meta-analyses identified overall weak associations between EOT and self-

reported interoceptive constructs. 

Moreover, emerging evidence indicates that TAS-20 DIF demonstrates problematic 

discriminant validity properties, with a large proportion of variance explained by people's 

current levels of psychological distress (e.g., stress), rather than alexithymia (Preece et al., 

2024). Such findings are feasibly attributable to several scale items directly referring to the 

presence of somatic symptoms (e.g., I have physical sensations that even doctors don’t 

understand”; Bagby et al., 1994). Taken together, these properties may further contextualise 

the moderate to strong associations observed between various subjective interoceptive 
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constructs and TAS- 20 DIF—particularly pertaining to higher BPQ-Reactivity scores, which 

indicate homeostatic disturbance and heightened ANS activation. 

Despite these factors, evidence from the present thesis indeed suggests that 

alexithymia and subjective interoceptive processes are empirically related, and exhibit 

overlap in some respects, carrying consequences for the identification and articulation of 

emotions arising from poor affective discernment, categorisation, and conceptualisation of 

physiological changes. The findings carry important implications for researching, 

understanding and treating alexithymia.  

Although patterns between interoceptive questionnaires and facets of alexithymia 

were observed to be consistent, they were stronger in magnitude for DIF and DDF when 

compared to EOT. In this body of research, Paper 1 determined that studies tended to 

examine alexithymia globally, and almost exclusively employed the TAS-20. Conversely, the 

PAQ exists (Preece et al., 2017), which conceptualises and measures alexithymia within a 

cognitive-behavioural framework, emphasising difficulties in attending to and appraising 

emotions. This measure was rarely administered by the included studies, and thus, the 

observed associations are largely contingent upon psychoanalytic conceptualisation and 

measurement of alexithymia. Unlike TAS-20 EOT, PAQ-EOT encompasses rare focussing of 

attention on one's positive and negative emotions. It is possible this PAQ specification may 

yield clearer insights into how specific interoceptive aspects relate to emotional attention 

difficulties. Cumulatively, such methodological factors hinder clarification of how 

maladaptive and adaptive interoceptive aspects may propagate or ameliorate DIF, DDF, and 

EOT—related yet distinct facets within the construct (Bagby et al., 1994; Preece et al., 2017; 

Preece & Gross, 2023). Doing so is critical for further expanding conceptualisations of 

alexithymia as involving deficits in emotion processing (Preece & Gross, 2023) to further 

incorporate the role of atypical interoceptive processing in its manifestation and maintenance 
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(Brewer et al., 2016; Murphy et al., 2017). Future studies may therefore seek to explore the 

relationship between interoception and alexithymia using the PAQ to further clarify the 

interconnection between interoceptive and emotional deficits. Despite the methodological 

factors affecting thorough disentanglement across pre-existing studies, Paper 1 provides a 

foundation for elucidating these relationships.  

Overall, the findings underscore the cooccurrence of maladaptive beliefs in 

interoceptive sensing, attention, memory, and interpretation and alexithymia, highlighting a 

need for these aspects to be clinically considered and assessed. Doing so is particularly 

important, as alexithymia is characterised by diffuse mental representations of emotions, and 

confusion between bodily states and emotional arousal, which can impede treatment gains for 

individuals diagnosed with both physical and psychiatric conditions (e.g., Pinna et al., 2020; 

Porcelli et al., 2003; Porcelli & Taylor, 2018). The findings, however, illuminate 

interoceptive beliefs and perceptions that could be targeted in mind-body therapies to 

improve adaptive processing of bodily sensations. This could serve to promote the cultivation 

of more granular emotions imbued with physiology, therein reducing alexithymia and 

fostering improvements in physiological and emotional regulation. 

7.8.3. Expanded Consequences of Dualistic Beliefs 

Forstmann and Burgmer (2017) explicated various manifestations and consequences 

of beliefs in mind-body dualism on behaviour, emphasising the permeating role of culture in 

shaping dualistic beliefs and spiritualism. Their work has highlighted that low health-

promoting behaviours are a consequence of strong beliefs in mind-body dualism (Burgmer & 

Forstmann, 2018; Forstmann et al., 2012). They proposed future avenues of research 

regarding the consequences of mind-body dualism, suggesting that dualists may assume that 

physiological states have less impact on regulatory capacities compared to individuals 

endorsing a strong mind-body association. Additionally, they hypothesise that a mind-body 
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disconnection may lead dualists to disregard bodily states when assessing how they feel, 

reflecting lower introspection accuracy and reduced sensitivity to aversive or pleasant bodily 

states. This thesis cumulatively addresses these avenues. 

Throughout this thesis, mind-body values emerge as a salient psychological 

constituent of the mind-body connection. As demonstrated in Paper 2, mind-body connection 

beliefs correlate with stronger interoceptive trusting, sensation-emotion awareness, self-

regulation, and sense of interconnectedness, as assessed by the MAIA subscales of Trusting, 

EA, SR, and BL, respectively. These findings imply that individuals with stronger mind-body 

connection beliefs and higher health prioritisation perceive physiological states as influential 

on and crucial for regulatory capacities, which further promotes sensitivity to aversive and 

pleasant bodily sensations and states. Conversely, individuals with weaker mind-body beliefs, 

suggestive of dualism, may perceive of physiological states as less impactful on regulatory 

capacities, exhibiting reduced sensitivity to bodily states and sensations. This thesis 

contributes novel evidence supporting the proposal that individual differences in experiences 

of bodily states stem from mind-body dualism and connection beliefs, thereby expanding 

understandings of its impact on cognition and behaviour.  

Furthermore, it extends the consequences of mind-body dualism to reactivity for and 

ease of regulating positive and negative emotions. Correlational evidence presented in Paper 

3 demonstrates that mind-body values coincide with varying emotional experiences and 

regulation ease. LPA revealed distinct profiles incorporating mind-body beliefs, with the 

Strong Mind-Body Connection profile exhibiting the highest prioritisation of physical and 

mental health, along with greater attentional control to sensations, capacities for identifying 

and describing the connection between sensations and emotion, and an internally oriented 

focus. This is contrasted with Weak Mind-Body Connection Profiles and Mind-Body 

Disconnection profiles who exhibited moderate and deficient levels of attentional control, 
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respectively, low sensation-emotion identification and articulation, and an externally oriented 

focus. This evidence presents a promising avenue for future research examining how other 

aspects of interoception and emotion are a consequence of mind-body dualism beliefs.  

7.8.4. Assessment of the Mind-Body Connection  

The BMCQ provides clinicians and researchers with a parsimonious measure of 

salient psychological mind-body connection constituents. This questionnaire—assessing 

interoceptive attention, alexithymic propensities, and beliefs regarding the importance of 

physical and mental health—will be useful in various fields, including psychology and 

psychiatry, physiotherapy, occupational therapy, and medicine. 

The BMCQ shows promising clinical utility, with expressed interest in its application 

within psychological and psychiatric clinics (e.g., E. Furner, personal communication, 

January 30, 2024; M. Latessa, personal communication, November 17, 2023). In such 

settings, the BMCQ may be an appropriate tool for screening and assessment, thus informing 

case conceptualisation and treatment. Assessment of interoceptive attentional control 

(Interoceptive Attention) may assist with identifying whether atypical and maladaptive 

attention is present. This could prove useful for suspected presentations of anxiety and related 

disorders (Palser et al., 2018), depressive disorders (Dunne et al., 2021), feeding and eating 

disorders (Phillipou et al., 2022), ASD (Garfinkel et al., 2016), somatic symptom and related 

disorders (Flasinski et al., 2020; Ricciardi et al., 2021), substance-related disorders 

(Jakubczyk et al., 2019), and trauma- and stressor related disorders (Koch et al., 2016). 

Similarly, assessment of confidence in capacities for recognising and verbally 

expressing sensations as physical components of emotions (Sensation-Emotion Articulation) 

can provide insights into tendencies toward alexithymia. This is particularly beneficial, as 

this trait is often observed in multiple psychiatric conditions (Taylor et al., 1997), adding 

complexity to the presentation. Screening for alexithymic tendencies can assist clinicians 
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with understanding the full spectrum of their client’s difficulties and address them more 

comprehensively. This would be useful, as alexithymia can disrupt engagement with 

treatment (Ogrodniczuk et al., 2018). Moreover, clients with alexithymia often present with 

somatic complaints. Identifying alexithymia can shift the focus of interventions to identifying 

and addressing psychosocial factors contributing to the onset and maintenance of 

symptomatology (e.g., adverse childhood experiences, somatisation, cultural influences; 

Porcelli & Taylor, 2018; Ryder et al., 2018; Schimmenti & Caretti, 2018) 

Attitudes related to health are crucial to consider in clinical encounters, shaping 

lifestyle, symptom presentation, access to care, patient-professional interactions, volition, and 

engagement, adherence and response to treatments (Fava et al., 2023). Accordingly, 

screening for values regarding physical and mental wellbeing (Body-Mind Values) can 

provide useful indications into how beliefs may influence a patient’s presentation and 

willingness to engage (Choudhry et al., 2016; Fava et al., 2023; Krämer et al., 2014; 

Lebowitz et al., 2021; Prins et al., 2008). Low health prioritisation can arise from dualistic 

beliefs, obscuring recognition of the role played by physical states in shaping mental 

wellbeing, and vice versa. Consequently, individuals with such beliefs may neglect their body 

and mind (e.g., Burgmer & Forstmann, 2018), exhibit pessimism concerning the potential 

success of psychotherapeutic treatments, and hold negative expectations regarding the 

development of a therapeutic alliance with clinicians (Lebowitz et al., 2021). Accordingly, 

clinicians may wish to understand health attitudes and behaviours to promote motivation to 

change, which in turn, may indicate whether psychoeducation regarding the mind-body 

connection is appropriate (Fava et al., 2023; Lebowitz et al., 2021).  

The BMCQ is also appropriate for rehabilitative disciplines, including physiotherapy 

and occupational therapy. Screening of Interoceptive Attention, Sensation-Emotion 

Articulation, and Body-Mind Values may facilitate the development and application of 
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exercises and therapies that enhance attentional control to sensations, which can produce 

beneficial effects for postural balance, gait, and functional movement control amongst 

patients with multiple sclerosis (Paolucci et al., 2022) and Parkinson’s disease (Sage & 

Almeida, 2009). In functional presentations (e.g., functional neurological disorder), 

dysfunctional attentional allocation to sensations is often present (Jungilligens et al., 2022). 

Screening for this can provide a rationale for specific treatments, such as motor rehabilitation 

programmes to challenge and change expectations regarding symptoms (Ricciardi et al., 

2021). Moreover, understanding a client’s attitudes to health and wellbeing can promote 

discussion regarding their perceived needs, beliefs and values and appraisal of previous 

healthcare (Mose et al., 2023), motivating adherence to rehabilitation programs and promote 

a holistic approach to recovery. The BMCQ would be particularly useful for pain 

management, providing indications into how patients perceive and articulate physiological 

changes and their symptoms, including pain (Van den Bergh et al., 2017), allowing for 

personalised pain management strategies promoting mind-body integration to be adopted. 

Occupational therapy employs a holistic approach to care, addressing both the 

physical and mental health of clients. The mind-body connection is embraced in occupational 

therapy, particularly amongst clinicians specialising in sensory integration (Schmitt & 

Schoen, 2022). Consideration of interoceptive signalling in an individual's physiological 

condition can inform clinical evaluations of issues, including digestive, gastrointestinal, and 

urinary function. Screening a client’s interoceptive and emotional capacities and health 

beliefs using BMCQ scales can facilitate identification of sensory processing and integration 

challenges and over-responsiveness to sensations. Assessment can therefore guide therapists 

to individualise treatments to promote stronger body-mind congruence and connections 

(Schmitt & Schoen, 2022). 
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The BMCQ further complements and promotes a biopsychosocial approach to 

medicine. Patients are increasingly involved in the care they receive, which is enabled 

through assessment of outcomes, based on the patient’s perspective (Meadows, 2011). 

Patient-reported outcome measures (PROMs) can improve healthcare, as they provide 

insights into what is important to patients and issues that may impact on their treatment and 

care (Fleischmann & Vaughan, 2018; Meadows, 2011). The BMCQ could serve as a valuable 

PROM in several ways. Its brevity ensures that completing the questionnaire does not burden 

patients, making it practical for routine use (Fleischmann & Vaughan, 2018). Furthermore, 

salient aspects of the mind-body connection are covered, providing an understanding of the 

patient’s interoceptive and emotional functioning that can influence the presentation and 

affect treatment and care. By providing insights into interoceptive attentional control, 

sensation-emotion articulation, and holistic health values, the BMCQ can inform 

development of individualised treatments, leading to effective patient-centred care 

(Fleischmann & Vaughan, 2018). Use of scales, such as the BMCQ, could facilitate 

communication between patients and professionals (Lordon et al., 2020). By quantifying 

subjective experiences of interoceptive attention, emotional capacities, and beliefs regarding 

health and wellbeing, the BMCQ can enable patients to articulate their feelings and treatment 

preferences, and enhance clinician understanding of their patients’ perspectives, therein 

promoting enhanced collaboration in treatment. In addition to its clinical utility, the BMCQ 

can contribute to research efforts aimed at understanding the role of the mind-body 

connection in various health conditions and treatment outcomes, which could facilitate 

comparisons between different clinical presentations over time, thus informing the 

development and implementation of evidence-based care suited for particular conditions. 
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7.8.5. Clinical Application of Profiles 

Persons with lived and living experience of psychological conditions express a desire 

to improve their emotional responses, emphasising a need for the mind-body connection to be 

considered in interventions (Jenkinson et al., 2024). Clinicians from various professions 

would benefit from understanding and acknowledging of the contribution of the mind-body 

connection to emotional experiences. The findings of this thesis give rise to the clinical 

application of mind-body connection profiles identified in Paper 3.    

The three distinct profiles represent varying degrees of conscious connection with 

body and mind. Two profiles of clinical relevance include the Weak Mind-Body Connection 

and Mind Body Disconnection profiles. These profiles involved low Sensation-Emotion 

Articulation and Body-Mind Values, primarily differing in their endorsed levels of attentional 

control to interoceptive sensations. Both profiles experienced positive emotions less 

frequently, intensely, and persistently than the Strong Mind-Body Connection profile, 

suggesting they lack a robust, enduring resource reserve to draw upon during challenging 

circumstances, therein possibly possessing compromised resilience and experiencing poorer 

wellbeing (Fredrickson, 2004). Comparatively, a Strong Mind-Body Connection profile 

represents an ideal of cultivated mind-body connection, positive emotions, and resource 

reserves, therein promoting effective, adaptive emotional functioning. The Strong Mind-

Body Connection profile may therefore constitute a comparator and veritable goal within 

treatment settings. 

The Weak Mind-Body Connection profile expressed moderate levels of Interoceptive 

Attention, suggesting that they are aware of suddenly experienced and purposefully 

contemplated sensations. Higher levels of attention in this profile (along with low sensation-

emotion articulation and low body-mind values) would be characteristic of hypervigilance to 

sensations and propensity for somatisation. This would arguably necessitate different 
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approaches to treatment when compared to the Mind-Body Disconnection profile exhibiting 

deficient attentional control.  

Any comprehensive mind-body approach to treatment and intervention should ideally 

encompass both bottom-up and top-down approaches (Jungilligens et al., 2022; Schmitt & 

Schoen, 2022). In a bottom-up approach (e.g., sensorimotor psychotherapy), therapeutic 

interventions target bodily movements and interoceptive sensations as primary entry points. 

These sensorimotor experiences play a pivotal role in shaping an individual's sense of self, 

fostering self-regulation, and facilitating meaningful engagement with life's activities. 

Through such approaches, a deeper understanding emerges from direct sensorimotor 

experiences. Conversely, top-down approaches (e.g., cognitive behavioural therapy), 

prioritise cognitive mechanisms as entry points. These mechanisms promote adaptive 

attentional shifts towards bodily sensations and reattribution of these sensations, 

consequently altering experiences through interpretation. Such endeavours can facilitate 

cultivation of new or refined emotion concepts, thereby enhancing both physiological and 

psychological regulatory processes, which are foundational for optimal health and well-being 

(Jungilligens et al., 2022; Schmitt & Schoen, 2022). 

Given the nuanced variation in interoceptive attention levels observed within the 

Weak Mind-Body Connection and Disconnection profiles, it becomes apparent that 

appropriate intervention entry points may need to be tailored accordingly. For instance, 

individuals with Weak Mind-Body Connection characteristics may benefit from initially 

addressing top-down processing mechanisms to foster heightened granularity and regulatory 

capabilities. Conversely, those exhibiting traits associated with Mind-Body Disconnection 

may benefit more from an initial emphasis on bottom-up processing, thus augmenting better 

detection, appraisal, and valuing of bodily sensations. This individualised approach holds 

promise for cultivating a strong mind-body connection in therapeutic contexts. 
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7.9.  Conclusions 

This thesis concludes the following: 

• Umbrella terms such as interoceptive sensibility fail to capture the complexity of 

subjective interoceptive processing and should be abandoned. 

• Researchers must adopt more precise interoceptive terminology and employ 

appropriate measurements to enhance clinically meaningful interpretations and 

promote the application of interoception in health research and clinical practice. 

• Beyond adaptive and maladaptive interoceptive attention, interoceptive sensing, 

interpretation, and memory are proposed as distinguishable and assessable constructs 

using existing interoceptive self-report scales. 

• These adaptive and maladaptive aspects of self-reported interoception are 

differentially associated with alexithymia at the global and facet level—most strongly 

with DIF and DDF facets compared to EOT. 

• Further empirical studies are required to confirm construct validity of the proposed 

adaptive and maladaptive interoceptive framework and determine that the 

questionnaires are assessing their intended construct. 

• The mind-body connection is a similarly diffuse, complex concept involving various 

embodied aspects, with salient psychological constituents including interoceptive 

beliefs (such as interoceptive attention), identification and articulation of emotions 

associated with physiological changes, and mind-body beliefs.  

• Current interoceptive self-report scales do not completely measure these mind-body 

connection constituents, as they largely omit the emotional component and fail to 

capture mind-body beliefs adequately. 

• These constituents can be assessed using the Interoceptive Attention, Sensation-

Emotion Articulation, and Body-Mind Values scales of the valid, reliable BMCQ-10. 
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• Salient mind-body connection components can be classified and profiled using the 

three BMCQ-10 scales in both typically developed and clinical samples. 

• Considering these psychological mind-body connection constituents and profiles is 

vital for delivering targeted, individualised interventions that promote the cultivation 

of strong mind-body connections, thereby enhancing adaptive emotional functioning 

and wellbeing. 

This thesis arose from the intuition that the contributions of the body to our lives has 

been largely neglected. This initial insight evolved into a tangible endeavour, offering 

significant understandings into and practical measurement of the mind-body connection. The 

field of mind-body research and practice is an exciting and rapidly growing area. The 

findings of this thesis significantly contribute to advancing the application of interoception 

and the mind-body connection in both clinical and research settings. “A purely disembodied 

human emotion is a nonentity” (James, 1884, p. 194); it is time we move beyond the comfort 

of basic and appraisal theories to wholly embrace the valuable contributions of interoception 

to our emotions and everyday experiences. Understanding the value of subjectivity, 

physiological underpinnings of emotions, and their interaction with cognitive processes and 

belief systems can ensure effective, person-focused therapeutic approaches. This thesis has 

provided a necessary psychological foundation for cultivating a strong mind-body 

connection, which has the potential to enhance emotional functioning. The integration of 

these insights into practice would represent a significant step forward in the holistic 

understanding of human emotion and wellbeing. 
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Appendices 

Appendix A. Reduction of Item Pool Pre-Expert Review 
Item Status Reason for Removal 

Interoceptive Identification 
  

If someone asked me whether I was thirsty, it would be hard for me to respond. (R) Removed Captured by ICQ and ISQ 
When my muscles are sore or tight, I can identify the precise location of soreness or 

tightness. 
Removed Captured by ICQ and ISQ 

I can clearly discriminate between distinct bodily states, such as when I am hot 
versus when I am hungry. 

Removed Captured by ISQ 

When I feel sick, I can easily identify and describe the symptoms I am experiencing 
and where these are occurring in my body. 

Removed Captured by ICQ and ISQ 

I notice some sensations better than others (e.g., it is easy for me to detect if I am 
hungry, but not so easy if I am cold). (R) 

Removed Captured by ICQ and ISQ 

I easily notice changes in my energy level throughout the day. Removed Captured by BAQ 
I notice when my energy level is high or low, based on changes in my body (e.g., 

absence of headache, presence of fatigue). 
Removed Captured by BAQ 

I often get to a point where I feel like I might ‘die of thirst’ or ‘starve to death’. (R) Removed Captured by ICQ and ISQ 
I rely on the feedback of others to become aware of changes in my body state (e.g., 

when I am fatigued or when I am cold) (R) 
Removed Captured by ICQ and ISQ 

At any moment, I can direct my attention toward how a specific part of my body 
feels. 

Retained 
 

It is easy for me to focus on specific internal sensations if they are suddenly 
experienced. 

Retained 
 

It is easy for me to focus on specific internal sensations if I purposefully think about 
them. 

Retained 
 

If I have not focussed on my body for awhile, it is hard for me to think about it 
again. (R) 

Retained 
 

I typically push my bodily sensations to run in the background when I am busy. Retained 
 

I get used to the way that uncomfortable bodily sensations make me feel, often to 
the point that I forget they are there. 

Removed Captured by ND MAIA scale 

I often forget about how changes in my bodily sensations make me feel when they 
occur. (R) 

Removed Captured by ND MAIA scale 

I often ignore how changes in my bodily sensations make me feel when they occur. 
(R) 

Removed Captured by ND MAIA scale 

Emotional Awareness 
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I am very conscious of the slightest change in my breathing when I am experiencing 
a positive emotion (e.g., happiness, joy, surprise, excitement) 

Removed Captured by MAIA EA scale 

I am very conscious of the slightest change in my breathing when I am experiencing 
a negative emotion (e.g., anger, fear, jealousy, sadness, nervousness) 

Removed Captured by MAIA EA scale 

I am very conscious of the slightest change in my heartrate when I am experiencing 
a positive emotion (e.g., happiness, joy, surprise, excitement) 

Removed Captured by MAIA EA scale 

I am very conscious of the slightest change in my heartrate when I am experiencing 
a negative emotion (e.g., anger, fear, jealousy, sadness, nervousness) 

Removed Captured by MAIA EA scale 

I don’t really care about how bodily sensations make me feel (R) Retained 
 

I believe that experiencing an increased heartrate could be due to a range of positive 
and negative experiences 

Removed Captured by BL MAIA scale 

When I sense changes in my body, such as butterflies in my stomach, I am 
generally not confused about the type of emotion that I might be experiencing (e.g., 
excitement, nervousness, intrigued) 

Removed Captured by TAS 

When I sense changes in my body, such as my heartrate increasing, I am often 
confused by the type of emotion I might be experiencing (e.g., surprise, excitement, 
nervousness) (R) 

Removed Captured by TAS 

I don’t generally experience emotions alongside bodily changes (R) Retained 
 

I don’t generally experience bodily changes alongside emotions (R) Retained 
 

When something positive happens to me, I find it difficult to identify the changes 
happening in my body (R) 

Removed Captured by MAIA EA scale 

When something negative happens to me, I find it difficult to identify the changes 
happening in my body (R) 

Removed Captured by MAIA EA scale 

If I am feeling sensations like overly fatigued or uncomfortably cold, it is hard for 
me to put into words how I feel (R) 

Removed Captured by ISQ 

I tend to focus on things happening in my physical environment rather than what is 
happening inside of me (R) 

Retained 
 

When I’m feeling good, I can easily identify what bodily and emotional factors 
contribute to this state. 

Removed Captured by TAS and PAQ 

When I’m feeling bad, I can easily identify what bodily and emotional factors 
contribute to this state. 

Removed Captured by TAS and PAQ 

When I’m feeling good, I can easily talk about what bodily and emotional factors 
contribute to this state. 

Removed Captured by TAS and PAQ 

When I’m feeling bad, I can easily talk about what bodily and emotional factors 
contribute to this state. 

Removed Captured by TAS and PAQ 

If I were asked to, I’d find it hard to describe changes in my body associated with 
positive or negative emotions 

Retained 
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If I’m very thirsty, I don’t experience any change in how I feel after consuming a 
drink (R) 

Removed Captured by ISQ 

After eating a main meal, I typically experience both a sense of fullness and change 
in how I’m feeling. 

Retained 
 

I find it hard to identify changes in my body associated with positive or negative 
emotions. 

Retained Captured by TAS 

Beliefs and Behaviours 
  

I consider myself in touch with my body and mind. Retained 
 

Feeling physically well is something I that prioritise in life Retained 
 

Feeling mentally well is something I that prioritise in life Retained 
 

I value being well balanced in my body and mind. Retained 
 

I think it is bizarre that people are able to think about how bodily sensations make 
them feel and behave (R) 

Removed Captured by ISQ 

Where possible, I always attend to what my body is telling me Retained 
 

When I am feeling on edge, I often stop and ask myself questions like, “Did I have 
enough sleep last night?” 

Removed Captured by BAQ 

Feeling well-balanced is important to me Retained 
 

I am often proactive in addressing the needs of my body. Retained 
 

For the most part, I only drink something when it is directly in front of me. (R) Retained 
 

I listen to my body to decide when to stop eating or drinking after being very hungry 
or thirsty. 

Retained 
 

After exercising, I don’t feel the need to be concerned about bodily responses, such 
as an elevated heartrate or shortness of breath. 

Removed Captured by NW MAIA scale 

During most instances, it is easy for me to adapt to several uncomfortable bodily 
sensations if they co-occur (e.g., feeling hot, fatigue, and shortness of breath). 

Removed Captured by SSAS 

I often think about how changes in my bodily sensations make me feel when they 
occur. 

Removed Captured by SSAS 

I often worry about how changes in my bodily sensations make me feel when they 
occur. (R) 

Removed Captured by NW MAIA scale and SSAS 

I am overwhelmed by subtle changes in my regular bodily sensations (R) Removed Captured by NW MAIA scale and SSAS 
I am overwhelmed by moderate changes in my regular bodily sensations (R) Removed Captured by NW MAIA scale and SSAS 
I am bothered by subtle changes in my regular bodily sensations (R) Removed Captured by NW MAIA scale and SSAS 
I am bothered by moderate changes in my regular bodily sensations (R) Removed Captured by NW MAIA scale and SSAS 

I can distinctly tell when I am tired due to lack of sleep and tired due to feeling hot. Removed Captured by BAQ 



 
 

294 

I feel disconnected from my body (R) Retained 
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Appendix B. Items Pre- and Post-Expert Review 
 

Item Before Expert Review 
 

Item Following Expert Review 
Interoceptive Attention 

At any moment, I can direct my attention toward how a specific part of 
my body feels. 

 
I can direct my focus toward how specific parts of my body feel. 

It is easy for me to focus on specific internal sensations if they are 
suddenly experienced. 

 
It is easy for me to focus on specific internal sensations if they are 
suddenly experienced. 

It is easy for me to focus on specific internal sensations if I purposefully 
think about them. 

 
It is easy for me to focus on specific internal sensations if I purposefully 
think about them. 

If I have not focussed on my body for awhile, it is hard for me to think 
about it again. (R) 

 
If I have not thought about my bodily sensations for some time, it is 
challenging for me to become aware of them again. 

I typically push my bodily sensations to run in the background when I am 
busy. 

 
I often push my bodily sensations to run in the background when I am 
busy. 

Emotional Competency 

I don’t really care about how bodily sensations make me feel (R) 
 

I’m not really concerned about how bodily sensations make me feel. 

I don’t generally experience emotions alongside bodily changes (R) 
 

I don’t generally experience emotions alongside bodily changes (e.g., 
changes in heartrate or breathing, sweating). 

I don’t generally experience bodily changes alongside emotions (R) 
 

I generally experience bodily changes alongside emotions. 

I tend to focus on things happening in my physical environment rather 
than what is happening inside of me (R) 

 
I tend to focus on things happening in my physical environment rather 

than what is happening inside of me (R) 
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If I were asked to, I’d find it hard to describe changes in my body 
associated with positive or negative emotions 

 
If I were asked to, I’d find it hard to describe changes in my body 
associated with positive or negative emotions 

After eating a main meal, I typically experience both a sense of fullness 
and change in how I’m feeling. 

 
After eating a main meal, I typically experience both a sense of fullness 

and change in my emotions. 

I find it hard to identify changes in my body associated with positive or 
negative emotions. * 

 
I find it hard to identify changes in my body associated with positive or 

negative emotions. * 

Beliefs and Behaviours 

I consider myself in touch with my body and mind. 
 
I consider myself in touch with my body and mind. 

Feeling physically well is something I that prioritise in life 
 
Feeling physically well is something I that prioritise in life 

Feeling mentally well is something I that prioritise in life 
 
Feeling mentally well is something I that prioritise in life 

I eat at mealtimes, regardless of whether I’m hungry. 
 
I eat at mealtimes, regardless of whether I’m hungry. 

Where possible, I always attend to what my body is telling me 
 
Where possible, I always attend to what my body is telling me 

Feeling well-balanced is important to me 
 

I value being well-balanced in my body and my mind. 
I am often proactive in addressing the needs of my body. 

 
I am usually proactive in addressing the needs of my body. 

For the most part, I only drink something when it is directly in front of 
me. (R) 

 
I often forget to drink unless there is a drink readily at hand. 

I listen to my body to decide when to stop eating or drinking after being 
very hungry or thirsty. 

 
I listen to my body to decide when to stop eating or drinking after being 
very hungry or thirsty. 

I feel disconnected from my body (R) 
 
I feel disconnected from my body (R) 

 
 
 
 
 



 
 

297 

Appendix C. Analysis of BMCQ Items in Pre-Testing Phase (n=25) 
Item M SD Skewness Kurtosis 
I consider myself in touch with my body and mind. 5.16 1.31 -0.56 0.15 
I can direct my focus toward how specific parts of my body feel. 4.88 1.56 -0.92 0.61 
It is easy for me to focus on specific sensations if they are suddenly experienced. 4.84 1.60 -0.71 -0.08 
It is easy for me to focus on specific sensations if I purposefully think about them. 4.24 1.79 -0.54 -1.23 
I often push my bodily sensations to run in the background when I am busy. * 3.16 1.28 0.32 -1.26 
If I have not thought about my bodily sensations for some time, it is challenging for me to become aware of them again. * 4.44 1.56 -0.38 -1.42 
Where possible, I always attend to what my body is telling me. 3.92 1.53 -0.47 -0.86 
I am usually proactive in addressing the needs of my body. 3.72 1.72 -0.11 -1.28 
I don’t generally experience emotions alongside bodily changes (e.g., changes in heartrate or breathing, sweating). * 4.32 1.41 -0.72 -0.22 
I generally experience bodily changes alongside emotions. 4.00 1.78 -0.24 -0.77 
I’m not really concerned about how bodily sensations make me feel. * 4.28 1.59 -0.23 -0.56 
I find it hard to identify changes in my body associated with positive or negative emotions. * 4.00 1.83 0.05 -1.01 
If I were asked to, I’d find it hard to describe changes in my body associated with positive or negative emotions. * 3.24 1.56 1.06 -0.06 
I tend to focus on things happening in my physical environment rather than what is happening inside of me. * 4.20 1.78 0.06 -1.08 
I often forget to drink unless there is a drink readily at hand. * 4.12 1.88 0.14 -1.37 
I eat at mealtimes, regardless of whether I’m hungry. * 3.56 1.89 0.18 -1.32 
I listen to my body to decide when to stop eating or drinking after being very hungry or thirsty. 5.00 1.78 -0.77 -0.45 
After eating a main meal, I typically experience both a sense of fullness and a change in my emotions. 4.40 1.54 -0.23 -0.29 
I feel disconnected from my body. * 4.94 1.78 -0.80 -0.11 
Feeling physically well is something that I prioritise in life. 4.85 1.44 -0.50 0.94 
Feeling mentally well is something that I prioritise in life. 5.16 1.55 -0.48 -1.02 
I value being well-balanced in my body and my mind. 5.16 1.40 -0.91 2.03 

* Item reverse scored.  
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Appendix D. Application for Ethics 
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Appendix E. Paper 1 Supporting Information 

S1 File. PRISMA 2020 Checklist 

Section and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported  

TITLE   
Title  1 Identify the report as a systematic review. Title page 
ABSTRACT   
Abstract  2 See the PRISMA 2020 for Abstracts checklist. Page 1 
INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of existing knowledge. Page 6-7 
Objectives  4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Page 6-7 
METHODS   
Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Page 8 
Information 
sources  

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify 
the date when each source was last searched or consulted. 

Page 7-8 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. Page 7-8 
Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each 

record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. 
Page 9  

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 
independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the 
process. 

Page 9 

Data items  10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. 

Page 9 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 
assumptions made about any missing or unclear information. 

Page 9 

Study risk of bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed 
each study and whether they worked independently, and if applicable, details of automation tools used in the process. 

Page 11 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Page 9 
Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 
comparing against the planned groups for each synthesis (item #5)). 

PROSPERO 
pre-
registration 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 
conversions. 

Page 9-10 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. PROSPERO 
pre-
registration 
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Section and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported  

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. 

Page 9-10 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). Page 10-11 
13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Page 10 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Page 9 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Page 10 

RESULTS   
Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included 

in the review, ideally using a flow diagram. 
Page 11-12 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Page 12 
Study 
characteristics  

17 Cite each included study and present its characteristics. Supporting 
Information 
(S4 File) 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study. Supporting 
Information 
(S3 File) 

Results of 
individual studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision 
(e.g. confidence/credible interval), ideally using structured tables or plots. 

Page 25, 28, 
31, 34 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Page 21 
20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. 

confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 
Page 22-34, 
Data 
repository 

20c Present results of all investigations of possible causes of heterogeneity among study results. Page 24, 27, 
30, 33, Data 
repository 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Data 
repository 

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Data 
repository; 
Tables 1-4 

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Data 
repository 

DISCUSSION   
Discussion  23a Provide a general interpretation of the results in the context of other evidence. Page 37-48 
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Section and 
Topic  

Item 
# Checklist item  

Location 
where item 
is reported  

23b Discuss any limitations of the evidence included in the review. Page 48-49 
23c Discuss any limitations of the review processes used. Page 49 
23d Discuss implications of the results for practice, policy, and future research. Page 46-47 

OTHER INFORMATION  
Registration and 
protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not registered. Page 7 
24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Page 7 
24c Describe and explain any amendments to information provided at registration or in the protocol. Page 7 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Page 50 
Competing 
interests 

26 Declare any competing interests of review authors. Page 50 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included 
studies; data used for all analyses; analytic code; any other materials used in the review. 

Page 50 
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S2 File. Inter-rater reliability 
Inter-Rater Reliability 

Article Screening 
Database searches employing the pre-registered search strategies identified 232 

articles. Following the automated removal of duplicate articles through Covidence (n = 97), 

135 studies remained and were screened by the three reviewers (KVB, NA, JK) against titles 

and abstracts. Following title and abstract screening, acceptable agreement amongst 

reviewers was observed (69 to 74%); however, inter-rater reliability according to Cohen’s 

kappa was slight to fair (𝜅 = 0.10-0.39), necessitating discussions amongst reviewers to reach 

consensus. Following these discussions, 103 papers were collectively deemed as not meeting 

inclusion criteria. Thirty-one papers subsequently remained and were assessed for full-text 

eligibility. Fifteen studies were excluded and a total of 16 studies identified through database 

searches were included. Google Scholar searches yielded 797 results; of these, 58 studies 

were retrieved. Eleven studies identified via Google Scholar were deemed eligible and 

relevant; included studies then totalled 27. Reference lists for these studies were scanned for 

additional sources, of which five were identified. These were screened against eligibility 

criteria and included. We identified that one study was ineligible following screening, as 

results concerned the same sample (Gaggero et al., 2022). To maintain independence of 

observations, the study was excluded. Overall, full-text screening agreement was fair to 

acceptable, requiring further discussion to resolve inconsistencies in screening (67 to 89% 

agreement; Cohen’s 𝜅 = 0.27 to 0.46). Upon resolution of conflicts between the reviewers 

through discussions, the number of articles included in final reporting was 32. 

Data Extraction 
To assess the reliability of the coding process, we calculated the percentage 

agreement among three independent coders (KVB, NG, and JK). The analysis involved 32 

articles, each coded by the three raters. The primary metric for evaluating agreement was the 
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percentage of articles for which all three raters agreed, with a focus on the number of errors 

made by each coder. Each article was independently reviewed and coded by the three raters. 

An error was recorded when a coder's extraction differed from the consensus of the other two 

coders. Out of the 32 articles, the number of articles where each coder made errors (i.e., 

differed from the consensus) was as follows: KVB: 3 errors, NG: 4 errors, JK: 5 errors. The 

percentage agreement was calculated based on the number of articles without errors for each 

coder. Specifically, this involved a calculation of subtracting the number of errors made by 

each coder from the total number of articles coded. This result was then divided by the total 

number of articles and multiplied by 100 to obtain a percentage. The percentage agreement 

among the three coders was relatively high, ranging from 84.4 to 90.6%, indicating a good 

level of reliability in the coding process. All errors were resolved following further review of 

the article and discussions. 

Risk of Bias 
 To ensure the reliability of the risk of bias assessment, we assessed the intra-class 

correlation (ICC) for the overall risk of bias indicated in each article provided by the three 

reviewers (e.g., overall low risk). A two-way random effects model with consistency type 

was used to account for variability amongst both the reviewers and the articles. The ICC for 

single measures was 0.60 (95% CI: 0.41–0.76), indicating good reliability. The ICC for 

average measures was 0.82 (95% CI: 0.67–0.91), indicating excellent reliability. Together, 

these values suggested a high level of agreement among the reviewers regarding the risk of 

bias present amongst the included articles.
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S3 File. Risk of bias assessment. 
Quality ratings varied across studies. Most studies were of moderate quality, with a 

high level of agreement among the reviewers (see File S2 of Supporting Information). The 

main sources of bias in the included studies were lacking sample size determinations, unclear 

or undisclosed eligibility criteria, poor descriptions of validity and reliability of administered 

measures, unjustified scoring methods, incomplete reasons for missing data, incomplete or 

omitted measures of variability for outcome measures, and a lack of reporting on statistical 

assumptions. The below tables provide risk of bias assessments for each included article, 

according to the 22 STROBE checklist components. 
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Table S1. Risk of bias assessment based on STROBE checklist criteria– Introduction and Methods. 
 Introduction  Methods 

Study Title and 
Abstract 

Background 
and Rationale Objectives   Study Design Setting Participants Variables Data/ 

Measurement Bias Study Size Quantitative 
Variables 

Statistical 
Methods 

Berenguer et al. (2019) Low Low Low  Medium Medium Low Low Medium Low High Medium Medium 

Betka et al. (2018) Medium Low Low  Low Medium Medium Low Low Low High Low Low 

Bonete et al. (2023) Low Low Low  Low Medium Medium Low Low Low Low Low Low 

Brand et al. (2022) Low Medium Medium  Low Medium Medium Low Low Low Medium Low Medium 

Brewer et al. (2016) Low Low Low  Medium High Low Medium Medium Medium High Medium Medium 

Campos et al. (2021) Low Low Low  Low Low Medium Low Low Low Low Low Low 

Da Costa Silva et al. (2022) Low Low Low  Low Low Medium Low Low Low High Low Low 

Desdentado et al. (2022) Low Low Low  Low Low Low Low Low Low High Low Low 

Dunn et al. (2022) Low Low Low  Low Medium Medium Low Medium Low High Medium Medium 

Edwards and Lowe (2021) Low Low Low  Low Low Medium Low Low Low High Low Low 

Ernst et al. (2014) Low Low Low  Low Medium Medium Low Low Medium High Low Low 

Ferraro and Taylor (2021) Low Low Low  Low Low Low Low Low Medium High Low Low 

Fiene et al. (2018) Medium Low Low  Low Low Low Low Medium Low High Low High 

Gaggero et al. (2021) Low Low Low  Low High Medium Low Low Low Medium Low Low 

Hassen et al. (2023) Low Low Low  Low Low Low Low Low Low High Low Low 

Huang et al. (2022) Low Low Low  Low Low Medium Low Low Low High Low Low 

Jakobson et al. (2021) Low Low Low  Low High Medium Low Low Medium High Low Low 

Longarzo et al. (2015) Low Low Low  Low Medium Medium Low Low Medium Low Medium Low 

Lyvers and Thorberg (2023) Low Low Low  Low Low Medium Low Low Low High Low Low 

Morales et al. (2022) Medium Low Low  Low Low Medium Low Low Medium High Low Low 

Mul et al. (2018) Low Low Low  Low Medium Medium Low Low Low High Low Medium 

Murphy et al. (2020) Medium Low Low  Low Low Medium Low Medium Low High Medium Low 

Pink et al. (2021) Low Low Low  Low Low Medium Low Low Low High Low Low 

Riccardi et al. (2021) Low Low Low  Low Low Medium Low Medium Low Low Low Low 

Schmitz et al. (2021) Low Low Low  Low Low Medium Low Low Low Low Low Low 

Sweetnam et al. (2023) Low Low Low  Low Low Medium Low Low Low Low Low Low 

Taylor et al. (1996) Low Low Low  Low Low Medium Low Low Low Low Low Low 
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Tünte et al. (2022) Low Low Low  Low Low Medium Low Medium Medium High Low Low 

Ventura-Bort et al. (2021) Low Low Low  Low Low Medium Low Low Low Low Low Low 

Vinni et al. (2023) Low Low Low  Low Medium Medium Low Low Low Low Low Low 

Vlemincx et al. (2021) Low Low Low  Low Low Low Low Low Low High Low Low 

Zahid et al. (2023) Medium Low Low  Low Low Medium Low Low Low High Low Low 

Zamariola et al. (2018) Low Low Low  Low Medium Low Low Low Low High Low Medium 

 
 
Table S2. Risk of Bias assessment based on STROBE checklist criteria – Results, Discussion, and Funding. 

  Results   Discussion   Other 

Study Participants Descriptive  
Data 

Outcome  
Data 

Main  
Results 

Other  
Analyses   Key  

Results Limitations Interpretation Generalisability   Funding 

Berenguer et al. (2019) Medium High Low Low Low  Low Medium Low Low  Low 

Betka et al. (2018) Low Low Low Low Low  Low Low Low Medium  Low 

Bonete et al. (2023) Low Low Low Low Low  Low Low Low Low  Low 

Brand et al. (2022) Low Low Low Low Low  Low Low Low Low  Low 

Brewer et al. (2016) Low Low Medium Medium Low  Low Low Low Low  Low 

Campos et al. (2021) Low Low Low Low Low  Low Low Low Low  Low 

Da Costa Silva et al. (2022) Low Medium Low Low Low  Low Low Low Low  High 

Desdentado et al. (2022) Low Low Low Low Low  Low Low Low Low  Low 

Dunn et al. (2022) Low Medium Medium Low Low  Low Medium Low Low  Low 

Edwards and Lowe (2021) Low Low Low Low Low  Low Low Low Low  Low 

Ernst et al. (2014) Medium Medium Low Medium Low  Low Low Low Low  Low 

Ferraro and Taylor (2021) Low Low Low Low Low  Low Low Low Low  Low 

Fiene et al. (2018) Medium Low Medium Low Medium  Low Low Low Low  Low 

Gaggero et al. (2021) Medium Low Low Low Low  Low Low Low Low  Medium 

Hassen et al. (2023) Low Low Low Low Low  Low Low Low Medium  Low 

Huang et al. (2022) Low Low Low Low Low  Low Medium Low Low  Low 

Jakobson et al. (2021) Low Medium Low Low Low  Low Medium Low Low  Low 

Longarzo et al. (2015) Low Low Low Low Medium  Low Medium Low Low  Low 

Lyvers and Thorberg (2023) Low High Low Low Low  Low Low Low Low  Low 

Morales et al. (2022) Low Low Low Low Low  Low Low Low Low  Low 
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Mul et al. (2018) Medium Low Low Low Low 
 

Low Low Low Low 
 

Low 

Murphy et al. (2020) Low Low Medium Low Low 
 

Low Low Low Low 
 

Low 
Pink et al. (2021) Low Low Low Low Medium 

 
Low Low Low Low 

 
Low 

Riccardi et al. (2021) Low Low Low Low Low 
 

Low Low Low Low 
 

High 

Schmitz et al. (2021) Low Low Low Low Low 
 

Low Low Low Low 
 

Low 
Sweetnam et al. (2023) Low Low Low Low Low 

 
Low Low Low Low 

 
Low 

Taylor et al. (1996) Low Low Medium Low Low 
 

Low Low Low Low 
 

Low 

Tünte et al. (2022) Low Low Low Low Low 
 

Low Low Low Low 
 

High 
Ventura-Bort et al. (2021) Low Low Medium Low Medium 

 
Low Low Low Low 

 
High 

Vinni et al. (2023) Low Low Low Low Low 
 

Low Low Low Low 
 

High 

Vlemincx et al. (2021) Low Low Low Low Low 
 

Low Low Low Low 
 

Low 
Zahid et al. (2023) Low Low Low Low Low 

 
Low Low Low Low 

 
Low 

Zamariola et al. (2018) Low Low Low Low Medium   Low Medium Low Low   Low 
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S4 File. Characteristics of included studies 

Table S3. Characteristics of included studies. 

Study Country Study 
Design 

Sample 
Characteristics N MAge % Female Clinical  

Condition 
Eligibility  
Criteria 

Interoceptive  
Construct 

Interocepti
ve  

Scale 

Analysed 
Interocepti
ve Scales 

Alexithymi
a  

Scale 

Analyse
d 

Alexithy
mia 

Scales 

Covar
iates Results 

Berenguer et al. 
(2023) 

Portugal Cross-
sectiona

l 

Non-clinical 
males and 
females 

340 F: 24.6 
M: 26.2 

67% Non-
clinical 

Exclusion: 
antidepressant use; 
health conditions 
interfering with 
sexual function; 
aged ≤17 

Interoceptive 
Awareness 

MAIA MAIA-
Total 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

None In total sample, MAIA 
total and TAS scales 
significantly 
negatively correlated; 
small for EOT, and 
moderate for TAS-
Total, DIF, DDF.  
In female sample, 
MAIA total and TAS 
scales significantly 
negatively correlated; 
small for EOT, and 
moderate for TAS-
Total, DIF, DDF. In 
male sample, small 
for DIF, DDF, EOT, 
moderate for TAS-
Total. 

Ben Hassen et al. 
(2023) 

Spain Cross-
sectiona

l 

Adults with 
technical 
academic 
training, non-
technical 
academic 
training, and 
adults with ASD 

Total: 
77 

Tech: 
30 

Non-
Tech 20 
ASD: 27 

Tech: 23.5 
Non-Tech: 

22.4 
ASD: 32.5 

Technical: 
46.7% 
Non-

Technical: 
85% 

ASD: 50% 

ASD  Diagnosis 
confirmed via 
interview; family 
interview; results on 
4 standardised 
psychopathological 
tests. 
Technical and Non-
Technical: Not 
reported. 

Interoception BPQ BPQ-SF-
Total 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

Age, 
gend

er 

In ASD group, 
negative correlations 
between BPQ-SF and 
TAS scales, medium 
(DIF, DDF) and large 
(TAS-Total) in 
magnitude. EOT n.s.. 
No significant 
correlations between 
TAS scores and BPQ-
SF in technical and 
non-technical 
academic training 
groups. 

Betka et al. (2018) UK Cross-
sectiona

l 

Students and 
staff 

590 
 

74% Non-
clinical 

Not reported. Interoceptive 
Sensibility 

BPQ BPQ-BA TAS-20 TAS-
Total 

Age, 
gend
er, 

educ
ation 

Small positive 
correlations between 
DIF, DDF, and TAS-
Total and BPQ-BA. 
EOT ns. 

Bonete et al. (2023) Spain Cross-
sectiona

l 

Men diagnosed 
with ASD aged 
21-58; men 
with 
neurotypical 
development, 
aged 18-58 

60 
ASD: 33 
CG: 35 

ASD: 34.3 
CG: 33.4 

0% ASD Inclusion: ASD 
group: aged 18+, 
confirmed ASD 
diagnosis, language 
proficiency, score 
above 6 on AQ-10. 
CG: aged 18+, no 
ASD or other clinical 
diagnosis, score 
below 6 on AQ-10. 

Interoceptive 
Confusion 

ISQ ISQ-Total TAS-20 TAS-
Total 

None Large positive 
correlations between 
ISQ Total and TAS-
Total for ASD and HC 
groups; stronger 
magnitude in HCs. 
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Brand et al. (2022) Austria, 
Germany 

Cross-
sectiona

l 

German 
speaking adults 
drawn from 
general 
population; 
German and 
Austrian 
university 
students 

Total: 
3462 

Sample 
1: 484  

Sample 
2: 1509  
Sample 
3: 388  

Sample 
4: 77 

Sample 
5: 226  

Sample 
6: 254  

Sample 
7: 522 

Sample 1: 
Mage=27.
8 years, 

Sample 2: 
Mage=33.
3 years, 

Sample 3: 
Mage=31.
0 years, 

Sample 4:, 
Mage=23.
5 years, 

Sample 5: 
Mage=22.
8 years, 

Sample 6: 
Mage=24.
5 years , 

Sample 7: 
Mage=23.

4 years  

Sample 1: 
71.2% 

Sample 2: 
79.5% 

Sample 3: 
55.7% 

Sample 4: 
42.8% 

Sample 5: 
72.2% 

Sample 6: 
83.2% 

Sample 7: 
81.1% 

Unclear Exclusion: no report 
of high proficiency 
German level; 
underaged; left 
items unanswered, 
and/or responded 
too fast or slow; 
reported 
neurological or heart 
disease. 

Self-
Reported 

Interoceptive 
Accuracy 

IAS IAS-Total TAS-20 TAS-
Total 

None Medium negative 
correlation between 
IAS and TAS-Total in 
Potsdam; small 
negative for Vienna 
IAS.  

Brewer et al. (2016) UK Cross-
sectiona

l 

Unclear. 653 Not 
reported. 

Not 
reported 

Not 
reported. 

Not reported. Interoceptive 
Sensibility 

ICQ ICQ-Total TAS-20 TAS-
Total 

None Strong positive 
correlation between 
ICQ and TAS-Total. 

Campos et al. (2021) Portugal Cross-
sectiona

l 

Community 
sample 

515 30.7 60% Non-
clinical 

Not reported. Self-
Reported 

Interoceptive 
Accuracy 

IAS IAS-Total TAS-20 TAS-
Total 

Not 
report

ed. 

Significant 
correlations between 
TAS-Total and 
interoceptive self-
reports, small 
negative (IAS) and 
medium positive 
(BPQ-R) in 
magnitude. BPQ-BA 
n.s.. 

 
Self-reported 
Interoceptive 

Attention 

BPQ BPQ-BA 
 

 
BPQ-R 

 

Da Costa Silva et al. 
(2022) 

France Cross-
sectiona

l 

French adults 308 35.2 61.40% Non-
clinical 

Inclusion: No history 
of neuropsychiatric 
disease and chronic 
pain; aged 18-65; 
able to read and 
understand French. 

Interoceptive 
Awareness 

MAIA-2 Not., ND, 
NW, AR, 
EA, SR, 

BL, Trust. 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

Not 
report

ed. 

Negative correlations 
between DIF and 
MAIA scales, small 
(Not., ND, NW, EA, 
SR) and medium 
(MAIA-Total, AR, BL, 
Trust.) in magnitude. 
Negative correlations 
between DDF and 
MAIA scales, small 
(Not., ND, AR, EA, 
SR, BL, Trust.) and 
medium (MAIA-Total) 
in magnitude. NW ns. 
Negative correlations 
between EOT and 
MAIA scales, small 
(ND, NW, Trust.), 
medium (Not., AR, 
EA, SR, BL) and large 
(MAIA-Total) in 
magnitude. 
Negative correlations 
between TAS-Total 
and MAIA scales, 
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small (ND),  medium 
(Not., AR, EA, SR, 
BL, Trust.), and large 
(MAIA-Total) in 
magnitude. NW ns. 

Desdentado et al. 
(2022) 

Spain Cross-
sectiona

l 

Healthy native 
Spanish adults 

391 29 61% Non-
clinical 

Exclusion: history of 
neurological disease 
or psychiatric 
disorders; taking 
psychotropic drugs; 
not native Spanish 
speaker. 

Interoceptive 
Sensibility 

MAIA-2 Not., ND, 
NW, AR, 
EA, SR, 

BL, Trust. 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

Not 
report

ed. 

Negative correlations 
between DIF and 
MAIA scales, small 
(Not., ND, NW, AR, 
SR, BL, Trust.) in 
magnitude. EA ns. 
Negative correlations 
between DDF and 
MAIA scales, small 
(ND, NW, AR, EA, 
SR, BL, Trust.) in 
magnitude. Not. ns. 
Negative correlations 
between EOT and 
MAIA scales, small 
(Not., AR, EA, SR, 
BL, Trust.) in 
magnitude. ND and 
NW ns. 
Negative correlations 
between TAS-Total 
and MAIA scales, 
small (ND, NW, AR, 
EA, SR, BL, Trust.) in 
magnitude. Not. ns. 
MAIA ND, NW, AR, 
and Trust. scales 
significantly 
negatively predicted 
alexithymia in 
structural equation 
models. Not., EA, SR, 
BL n.s. 

Dunn et al. (2022) US Cross-
sectiona

l 

University 
students 

74 26 90% Non-
clinical 

Not reported. Interoceptive 
Impact 

SPI Registratio
n, 

Avoiding, 
Sensitivity, 

Seeking 

PAQ PAQ-
Total 

None Small positive 
correlation between 
PAQ-Total and SPI 
Registration (lack of 
awareness of 
interoceptive input) 
r=.260.  
SPI Avoiding, SPI 
Sensitivity, SPI 
Seeking n.s. 
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Edwards and Lowe 
(2021) 

UK Cross-
sectiona

l 

Adults with 
possible 
alexithymia 

242 
 

51% Non-
clinical 

Inclusion: Aged 18+; 
good ability to read 
English; normal to 
corrected to normal 
vision; internet 
access; reported 
difficulty in labeling 
and describing 
emotions, which 
they believed was 
because of  
alexithymia. 

Interoceptive 
Awareness 

MAIA-2 Not., ND, 
NW, AR, 
EA, SR, 

BL, Trust. 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

None Negative correlations 
between DIF and 
MAIA scales, small 
(Not., ND, AR, EA, 
BL) in magnitude. 
NW, SR, Trust. ns. 
Negative correlations 
between DDF and 
MAIA scales, small 
(ND, AR, SRBL) and 
medium (NW, Trust.) 
in magnitude. Not., 
EA ns. 
Positive correlations 
between EOT and 
MAIA scales, small 
(Not.)and medium 
(AR, EA, SR, BL, 
Trust.) in magnitude. 
ND and NW ns. 
Negative correlations 
between TAS-Total 
and MAIA scales, 
small (ND, AR) and 
moderate (Trust.)in 
magnitude. Not., NW, 
EA, SR, BL n.s.. 
Stepwise linear 
regression models 
showed TAS-Total 
negatively predicted 
by ND, AR, and EA. 
SR positively 
predicted TAS-Total. 
DIF negatively 
predicted by ND and 
AR. DDF negatively 
predicted by ND and 
AR. EOT negatively 
predicted by EA. 

Ernst et al. (2014) Switzerland Cross-
sectiona

l 

Healthy adults 18 27.1 59% Non-
clinical 

Exclusion: Major 
medical illnesses; 

histories of seizures; 
head trauma with 

loss of 
consciousness and 

pregnancy; any 
psychiatric or 

neurologic disorder; 
history of substance 

dependence. 

Interoceptive 
Awareness 

BPQ BPQ-BA TAS-20 TAS-
Total 

None Strong positive 
correlations between 
BPQ scales and TAS 

total: BPQ-Total, 
BPQ-BA, BPQ-SR, 
BPQ-AR and BPQ-

SS. 

 
BPQ-SS 

 

 
BPQ-SR 

 

 
BPQ 

 

 
BPQ-AR 

 

Ferraro and Taylor 
(2021) 

Australia Cross-
sectiona

l 

Australian 
adults drawn 
from a 
community 
sample and 
university 
students 

269 
 

22% Non-
clinical 

Not reported. Interoceptive 
Awareness 

MAIA-2 MAIA-
Total 

TAS-20 TAS-
Total 

None Medium positive 
correlation between 
MAIA Total and TAS-
Total). MAIA Total 
negatively predicted 
TAS-20 in serial 
mediation model. 
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Fiene et al. (2018) Australia Cross-
sectiona

l 

Adults with and 
without ASD 
from 
universities and 
the general 
population 

511 
Autism: 

52 
Neuroty

pical: 
459 

ASD: 35.5 
Typical: 

33.5 

Autistic: 
51.9% 

Neurotypic
al: 62.3% 

ASD ASD: Previously 
diagnosed with 
autism by a qualified 
professional 
(paediatrician, 
psychiatrist, clinical 
psychologist). 
Neurotypical: Not 
reported. 

Interoceptive 
challenges 

ISQ ISQ-Total TAS-20 TAS-
Total 

None Large positive 
correlation between 
ISQ and TAS-Total. 

Gaggero et al. (2021) US, Singapore, 
Italy 

Cross-
sectiona

l 

IT: adults aged 
18-53, primarily 
University 
students 
Sing: 
undergraduate 
students aged 
18-28 
US: adults 
aged 22-58 

Total: 
814 
Italy: 
325 

Singapo
re: 239 
US: 250 

IT: 23.5 Italy: 68% 
Singapore: 

62.8% 
US: 48% 

Non-
clinical 

Italian: Italian native 
speakers; aged 18-
35 years old; 
university students 
or educational level 
at least equivalent to 
Italian Bachelor’s 
degree. 
Singapore: Not 
reported. 
US: aged 25-30, US 
bachelor’s degree 
as minimum 
educational level, 
US as country of 
residence. 

Subjective 
Interoception 

BPQ BPQ-
Total, 

BPQ-R, 
BPQ-R-
Supra, 
BPQ-R-

Sub 

TAS-20, 
BVAQ 

DIF 
DDF 
EOT 
TAS-
Total 

None Negative correlations 
between TAS-Total 
and interoceptive self-
reports, small (Not., 
ND, NW, ND, AR, EA, 
SR), medium (IAS, 
MAIA-Total, BL, 
Trust.) in magnitude. 
Positive correlations 
small (BPQ-AR) and 
medium (ICQ). BPQ-
BA n.s.. 
Negative correlations 
between DIF and 
interoceptive self-
reports, small (Not., 
ND, AR, SR, BL), 
medium (IAS, MAIA-
Total, NW, Trust.), 
and large (ICQ) in 
magnitude. Positive 
medium correlation 
with BPQ-AR. BPQ-
BA, EA n.s.. 
Negative correlations 
between DDF and 
interoceptive self-
reports, small (IAS, 
BPQ-AR, Not., ND, 
AR, EA, SR, BL, 
Trust.) in magnitude. 
Positive correlations, 
small (BPQ-AR) and 
medium (ICQ) in 
magnitude. BPQ-BA, 
ND n.s.. 
Negative correlations 
between EOT and 
interoceptive self-
reports, small (BPQ-
BA, MAIA-Total, Not., 
AR, EA, SR, BL, 
Trust.) in magnitude. 
Positive small 
correlation with ICQ. 
IAS, ND, NW n.s.. 
Negative correlations 
between BVAQ-Total 
and interoceptive self-
reports, small (IAS, 

Sing: 21.8 
 

BPQ-BA BVAQ-
Total, 

BVAQ-A 
BVAQ-

C 
US: 29.5 

 
IAS IAS-Total 

 

  
ICQ ICQ-Total 

 

  
MAIA-2 Not., ND, 

NW, AR, 
EA, SR, 

BL, Trust., 
MAIA-
Total 
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Not., ND, AR, EA, SR, 
Trust.) and medium 
(BL) in magnitude. 
Positive correlations, 
small (BPQ-BA, BPQ-
AR) and medium 
(ICQ) in magnitude. 
NW n.s.. 
Machine Learning 
models estimated that 
Alexithymia (TAS-20) 
was best predicted by 
ICQ, MAIA-Not-
Worrying, MAIA-
Attention Regulation, 
and MAIA-Noticing. 
BVAQ-Cognitive 
Alexithymia was best 
predicted by ICQ, 
MAIA-Emotional 
Awareness, MAIA-
Trusting, MAIA-Body 
Listening, and BPQ-
Reactivity. BVAQ-
Affective Alexithymia 
was best predicted by 
MAIA-Body Listening, 
MAIA-Not-Worrying, 
MAIA-Not-Distracting, 
and BPQ-Awareness. 
Negative correlations 
between BVAQ-C and 
interoceptive self-
reports, small (BPQ-
BA, BPQ-AR, Not., 
ND, EA, SR) and 
medium (IAS, MAIA-
Total, BL, Trust.) in 
magnitude. Large 
positive correlation 
with ICQ. NW n.s.. 

Huang et al. (2022) Taiwan Cross-
sectiona

l 

Healthy adults 
aged 20-64 

224 22.1 70.10% Non-
clinical 

Aged 20-64; native 
speakers of 
traditional Chinese; 
normal vision (with 
or without 
correction); no 
diagnosis of mental 
disorders that 
influence reality 
testing or cognitive 
ability (e.g., 
schizophrenia,  
dementia) 

Interoceptive 
Sensibility 

MAIA Not., ND, 
NW, AR, 
EA, SR, 

BL, Trust. 

TAS-20 TAS-
Total 

Socia
l 

desir
ability 

Negative correlations 
between TAS-Total 
and MAIA scales, 
small (NW, AR, SR, 
BL, Trust.) in 
magnitude. Not., EA 
n.s. 
 
Cluster analysis 
produced low, 
moderate, and high IS 
groups based on 
MAIA scale scores. 
Low IS, Moderate IS > 
High IS on TAS-Total, 
DDF, EOT. DIF n.s.. 
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Jakobson et al. 
(2021) 

Canada Cross-
sectiona

l 

University 
students 
enrolled in 
psychology 

201 19.7 55.70% Non-
clinical 

Not reported. Self-
Reported 

Interoceptive 
Accuracy 

IAS IAS-Total TAS-20 TAS-
Total 

Age Small negative 
correlations between 
IAS and TAS-Total, 
DIF, DDF, EOT. 
IAS scores negatively 
predicted TAS-Total. 

Longarzo et al. 
(2015) 

Italy Cross-
sectiona

l 

Healthy 
university 
students and 
staff from 
psychology and 
political science 
departments  

250 27.9 70% Non-
clinical 

No current or past 
history of alcohol or 
drug abuse; no 
current or past 
history of major 
psychiatric diseases; 
no history of brain 
injury, stroke, or any 
other major clinical 
condition; no past or 
current use of 
psychoactive 
medications. 

Interoceptive 
Awareness 

SAQ SAQ-Total TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

None Positive correlations 
between SAQ and 
TAS scales, small 
(DDF) and medium 
(DIF) in magnitude. 
EOT n.s.. 
SAQ positively 
predicted TAS-20. 

Lyvers and Thorberg 
(2023) 

Australia Cross-
sectiona

l 

Young adult 
alcohol users 
aged 18-30 

224 24.8 66% Non-
clinical 

Aged 18-30; no 
current medication 
for neurological or 
psychological 
disorder, or history 
of traumatic brain 
injury. 

Interoceptive 
Sensibility 

MAIA-2 MAIA-
Total 

TAS-20 TAS-
Total 

None No significant 
correlation between 
MAIA-Total and TAS-
Total. Correlations 
between MAIA scales 
and TAS-Total, small 
positive (ND) and 
negative (AR, Trust) 
TAS-Total 
significantly 
negatively predicted 
MAIA-Total in 
mediation model 
predicting alcohol 
use. 

Morales et al. (2022) US Rando
mised 

experim
ental 

Female 
undergraduate 
students aged 
18 to 29, 
normal BMI 

128 19.3 100% Non-
clinical 

Inclusion: BMI 
≥17.5; history or no 
history of loss of 
control eating; 
English proficiency. 
Exclusion: ED 
diagnosis or 
behaviour; active 
psychotic 
symptoms; current 
suicidal ideation. 

Interoceptive 
Awareness 

MAIA MAIA-
Total 

TAS-20 TAS-
Total 

None Small negative 
correlation between 
TAS-Total and MAIA-
Total following 
experimental 
manipulation of 
positive or negative 
mood. 

Mul et al. (2018) UK Cross-
sectiona

l 

Adults with and 
without ASD 

52 
ASD: 26 
HC: 26 

 
26.9% ASD ASD: Previous ASD 

diagnosis confirmed 
via clinical interview.  
HCs: Not reported. 

Interoceptive 
Awareness 

MAIA AR, Active 
and 

Reactive 
Strategies 
(ND, NW, 
SR, BL), 

Awarenes
s (Not., 

EA, Trust.) 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

BMI Negative partial 
correlations between 
EOT and MAIA 
factors, medium (AR, 
active and reactive 
strategies  [ND, NW, 
SR, BL]) and large 
(awareness [Not., EA, 
Trust]) in magnitude. 
HCs, 
ASD/Alexithymia, and 
ASD/No Alexithymia 
groups significantly 
differed in MAIA 
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factors for awareness, 
active and reactive 
strategies, and AR 
MAIA factors: 
ASD/Alexithymia 
group < ASD/No 
Alexithymia, HCs  
In pooled sample, 
TAS-Total negatively 
predicted by MAIA 
awareness (b=-2.42), 
active and reactive 
strategies (b=-2.88), 
AR n.s. (b=0.16), 
R2=.47. 

Murphy et al. (2020) UK Cross-
sectiona

l 

Convergent 
Validity (Study 
2): Adults aged 
18-91 primarily 
without 
psychiatric 
diagnoses 
Accuracy and 
Attention 
(Study 5) 
Healthy adults 
aged 20-56 

Study 2: 
76 

Study 5: 
35 

Study 2: 
39.3 

Study 5: 
28.5 

Study 2: 
67.1 

Study 5: 
74.1 

Study 2: 
Unclear 
Study 5: 

Non-
clinical 

Not reported for 
Study 2.  

Study 5: No current 
psychiatric 

diagnosis; English 
as first language. 

Self-
Reported 

Interoceptive 
Accuracy 

BPQ BPQ-BA TAS-20 TAS-
Total 

Study 
2: 

Self-
estee

m 
Study 

5: 
Age, 
gend
er, 

depre
ssion, 
and 

anxiet
y 

Study 2: Medium 
negative correlation 

between IAS and 
TAS-Total (r=.43), 
BPQ-A n.s.. After 
controlling for self-
esteem, negative 
partial correlation 

between TAS-20 and 
IAS small in 

magnitude. BPQ-A 
n.s.  

Study 5: Large 
negative correlations 
between TAS-Total 
and IAS, ICQ. BPQ 
n.s. Multiple linear 

regressions controlled 
for age, gender, 
depression, and 

anxiety; TAS-Total 
significantly 

negatively predicted 
IAS, positively 

predicted ICQ. TAS-
Total n.s. where BPQ 

was outcome. 

 
Self-

Reported 
Interoceptive 

Attention 

IAS IAS-Total 
 

  
ICQ ICQ-Total 

 

Pink et al. (2021) UK Cross-
sectiona

l 

Healthy 
females 

254 23.8 100% Non-
clinical 

Identifying as 
female; no current or 
historical diagnosis 
of depression, 
anxiety or eating 
disorders; English 
language 
proficiency. 

Interoceptive 
Sensibility 

MAIA Not., ND, 
NW, AR, 
EA, SR, 

BL, Trust. 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

None Recorded at baseline, 
negative correlations 
between DIF and 
MAIA scales, small 
(NW), medium 
(Trust), and large 
(AR) in magnitude. 
Not., ND, EA, SR, BL 
ns. 
Small negative 
correlations between 
DDF and MAIA scales 
(AR, EA, Trust.) in 
magnitude. Not., ND, 
NW, SR, BL ns. 
Small negative 
correlations between 
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EOT and MAIA scales 
(Not., AR, EA, SR, 
BL, Trust.). ND and 
NW ns. 
Negative correlations 
between TAS-Total 
and MAIA scales, 
small (NW, AR, EA, 
SR, BL) and medium 
(Trust) in magnitude. 
Not.,ND, BL n.s.. 

Riccardi et al. (2021) UK Cross-
sectiona

l 

Patients with a 
diagnosis of 
functional 
motor 
disorders; HC 
matched for 
age and gender 

Functio
nal 

group: 
N=22 
HC: 

N=23 
Total: 

55 

 
86.4% Functional 

motor 
disorders 

FMD: clinically 
established and 
documented FMD. 
HCs: hospital visitor 
or staff. Exclusion: 
language difficulties; 
learning disability; 
concurrent 
neurological, 
cardiologic or 
medical conditions,; 
treatment with 
medications with 
direct cardiac 
effects.  

Interoceptive 
Sensibility 

BAQ BAQ-Total TAS-20 TAS-
Total 

None No significant 
Spearman correlation 
between BAQ and 
TAS-Total in 
Functional group only 
or full sample. 

Schmitz et al. (2021) Germany Cross-
sectiona

l 

Patients with 
fibromyalgia; 
HC matched for 
age and 
gender, aged 
21-77 

112 
FM: 55 
HCs: 55 

53.8 83.90% Fibromyal
gia 

Fibromyalgia: 
Confirmed diagnosis 
via physician based 
on 2 criteria. 
Exclusion: Severe 
physical diseases, 
psychosis, and 
addictions. HCs: 
meeting DSM-IV 
criteria of pain 
disorder or somatic 
stress disorder. 

Interoceptive 
Sensibility 

MAIA Not., ND, 
NW, AR, 
EA, SR, 

BL, Trust. 

TAS-20 TAS-
Total 

Depr
essio

n, 
anxiet

y 

In fibromyalgia group, 
negative correlations 
between TAS-Total 
and MAIA scales, 
small (Not., ND, EA, 
BL, Trust.) and 
medium (NW, AR, 
SR) in magnitude. In 
regression model, no 
MAIA subscale 
significantly predicted 
TAS-Total scores 
above and beyond 
anxiety and 
depression. 
 
For healthy controls, 
negative correlations 
between TAS-Total 
and MAIA scales, 
small (Not., ND, NW, 
SR), medium (AR, 
EA, BL), and large 
(Trust.) in magnitude. 
In regression model, 
only MAIA-Not. and 
MAIA-EA were 
significant negative 
predictors of TAS-
Total. 

Sweetnam and Flack 
(2023) 

Australia Cross-
sectiona

l 

Adults aged 18-
78 

349 43.7 86.40% Non-
clinical 

Engaged in weekly 
exercise; aged 18+ 

Interoceptive 
Awareness 

MAIA-2 MAIA-
Total 

TAS-20 TAS-
Total 

None Large negative 
correlation between 
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MAIA-Total and TAS-
Total. 

Taylor et al. (1996) UK Cross-
sectiona

l 

Female 
patients with 
AN, matched 
HCs, university 
students 

Total: 
312 

AN: 48 
HC: 30 
Student
s: 234 

AN: 24.7 
HCs: 26.8 
Students: 

21.6 

AN: 100% 
HC: 100% 
Students: 

50.4% 

AN AN: patients 
meeting DSM-III-R 
criteria for AN. HC: 
no history of eating 
disorder. 

Interoceptive 
Awareness 

EDI EDI-IAw TAS-20 TAS-
Total 

None Medium positive 
correlations between 
EDI-IAw and TAS-
Total in AN and male 
students. 

Tünte et al. (2022) Austria, 
Germany 

Cross-
sectiona

l 

German 
speaking adults 

drawn from 
general 

population; 
German and 

Austrian 
university 
students 

Total: 
857 

Sample 
1: 135 

Sample 
2: 388 

Sample 
3: 77 

Sample 
4: 254 

23.4 - 
30.96 

Sample 1: 
77.7%    

Sample 2: 
55.7% 

Sample 3: 
72.7% 

Sample 4: 
81.1% 

Non-
clinical 

Inclusion: Aged 18-
70. Exclusion: no 

report of high 
proficiency German 
level, aged ≤17, left 
items unanswered, 
and/or responded 
too fast or slow; 

reported 
neurological or heart 

disease. 

Self-
Reported 

Interoceptive 
Attention 

IATS IATS-Total TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

None Positive correlations 
between TAS-Total 
and interoceptive self-
reports, small (IATS, 
BPQ-R-Sub) and 
medium (BPQ-R-
Supra) in magnitude. 
Medium negative 
correlation with IAS. 
BPQ-BA n.s. 
Small positive 
correlations between 
DDF and 
interoceptive self-
reports (IATS,BPQ-R-
Supra, BPQ-R-Sub). 
Small negative 
correlation with IAS. 
BPQ-BA n.s. 
Positive correlations 
between DIF and 
interoceptive self-
reports, small (IATS, 
BPQ-R-Sub) and 
medium (BPQ-R-
Supra) in magnitude. 
Medium negative 
correlation with IAS. 
BPQ-BA n.s. 
Small negative 
correlation between 
EOT and BPQ-BA. 
IATS, IAS, BPQ-R-
Supra, BPQ-R-Sub 
n.s. 

     

     

   

   

Ventura-Bort et al. 
(2021) 

Germany Cross-
sectiona

l 

University 
students 

157 25.9 85.99% None Inclusoin: German 
proficiency. 

Exclusion: History of 
neurological 

disorder; undergoing 
psychological 

treatment; suffered 
psychological 

disorder in last year; 
ongoing acute or 

long-term psychiatric 
treatment. 

Interoceptive 
Sensibility 

ICQ ICQ-Total TAS-20 DIF 
DDF 
EOT 

None Negative correlations 
between DIF and 
interoceptive self-
reports, small (EA), 
medium (Not., AR, 
BL), and large (IAS, 
Trust.) in magnitude. 
Positive large 
correlation with ICQ. 
Negative correlations 
between DDF and 
interoceptive self-
reports, small (IAS, 
EA) and medium (AR, 
BL, Trust.) in 
magnitude. Positive 

 
IAS IAS-Total 

 

 
MAIA-2 Not., AR, 

EA, BL 
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medium correlation 
with ICQ. Not. n.s. 
Negative correlations 
between EOT and 
interoceptive self-
reports, small (IAS, 
AR, EA, Trust.) and 
medium (IAS) in 
magnitude. ICQ, Not. 
n.s.. 
PCA produced 
sensibility factor, 
consisting of ICQ, 
IAS, AR, Trust, DIF, 
DDF, EOT scales. 

Vinni et al. (2023) Greece Case 
control, 
Cross-

sectiona
l 

Adult patients 
with IBD 

IBD: 57 
(Crohn's

: 41, 
UC: 16) 

 
CD: 36.8% 
UC: 62.5% 

IBD (CD, 
UC) 

Exclusion:  illicit 
drug use or alcohol 
abuse during past 

year; stroke, cancer, 
cerebrovascular 
disease; mental 

retardation, 
dementia, psychotic 
or bipolar disorder; 
mindfulness-based 

therapy;  lack of 
fluency in the Greek 

language. 

Interoceptive 
Sensibility 

MAIA Not., ND, 
NW, AR, 
EA, SR, 

BL, Trust. 

TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

None In CD group, medium 
negative correlations 
between DIF and 
MAIA scales (NW, 
AR, SR, BL, Trust.). 
Medium negative 
correlations between 
DDF and MAIA scales 
(NW, AR, BL, Trust.). 
No correlations 
between EOT and 
MAIA scales. Medium 
negative correlations 
between TAS-Total 
and MAIA scales 
(NW, AR, SR, BL, 
Trust.).In UC group, 
no significant 
correlations between 
TAS scales and MAIA 
scales. 

Vlemincx et al. 
(2021) 

Netherlands Cross-
sectiona

l 

Undergraduate 
psychology 
students; Dutch 
speaking adults 

Student
s: 357 
Dutch 
adults: 

399 

Students: 
18.3 

Adults: 
28.9 

Students: 
84.3% 
Dutch 
adults: 
47.3%) 

Non-
clinical 

Aged 18+; 
proficiency in Dutch 

Self-
Reported 

Interoception 

THISQ THISQ-
Total, 

THISQ-
CRA,THIS

Q-CRD, 
THISQ-

GES 

TAS-20 DIF 
DDF 
EOT 

None Small positive 
correlation between 
DIF and THISQ-CRA. 
Small positive 
correlations between 
THISQ scales and 
DDF (CRA, GES). 
Small negative 
correlations between 
EOT and THISQ 
scales (THISQ-Total, 
CRA, CRD, GES). 

Zahid et al. (2023) Canada Cross-
sectiona

l 

Adults from 
English-
speaking 
countries 

759 
 

50.60% Non-
clinical 

English proficiency; 
from US, Canada, 
UK, New Zealand, 

Australia. 

Interoceptive 
Awareness 

MAIA-2 AR, SR, 
BL 

TAS-20, 
PAQ 

TAS-
Total 
PAQ-
Total 

None Small negative 
correlations between 
TAS-Total and MAIA 
scales (AR, SR, BL). 
Small negative 
correlations between 
PAQ-Total and MAIA 
scales  (AR, SR, BL). 
TAS-Total negatively 
predicted AR, SR and 
BL. No PAQ 
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subscales predicted 
MAIA scales. 

Zamariola et al. 
(2018) 

Belgium Cross-
sectiona

l 

French and 
Dutch 
university 
students 

899 20.1 to 
22.8 

Study 2 
(BAQ/Alex
ithymia): 
74.7% 

Study 3 
(BAQ/Alex
ithymia): 
75.2% 

Study 4 
(MAIA/Ale
xithymia): 

65% 
Study 5 

(MAIA/Ale
xithymia): 

69% 
Study 6 

(MAIA/Ale
xithymia): 

86%  

Non-
clinical 

Not reported. Interoceptive 
Sensibility 

BAQ BAQ-Total TAS-20 DIF 
DDF 
EOT 
TAS-
Total 

None Negative correlations 
between BAQ and 
TAS scales, small 
(DDF) and medium 
(EOT, TAS-Total) in 
magnitude. DIF n.s.. 
Negative correlations 
between DIF and 
MAIA scales, small 
(Not., ND) and 
medium (NW, AR, 
Trust.) EA, BL ns. 
Negative correlations 
between DDF and 
MAIA scales, small 
(NW, AR, SR, BL, 
Trust.) in magnitude. 
Not., ND, EA ns. 
Negative correlations 
between EOT and 
MAIA scales, small 
(Not., AR, EA, SR, 
BL, Trust.) in 
magnitude. ND and 
NW ns. 
Negative correlations 
between TAS-Total 
and MAIA scales, 
small (Not, SR, BL) 
and medium (NW, 
AR, Trust.) ND, EA. 
ns. 
Small positive 
correlation between 
TAS-Total and IAQ-
Aw. 
Regression models 
showed that BAQ 
negatively predicted 
EOT and TAS-total. 
IAQ—Aw negatively 
predicted EOT and 
TAS-Total. 

  
MAIA Not., ND, 

NW, AR, 
EA, SR, 

BL, Trust. 
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S5 File. Interoceptive self-report scales employed in included studies 
Table S4. Interoceptive Self-Report Scales Employed in Included Studies, Abbreviations, Subscales, and Descriptions. 
Measure and Subscales Abbreviation Scale Description 

Body Awareness Questionnaire BAQ Assesses self-reported attentiveness to normal non-emotive body processes, such 
as sensitivity to body cycles and rhythms, ability to detect small changes in normal 
functioning, and ability to anticipate bodily reactions. 

Body Perception Questionnaire BPQ The subjective experiences of the function and reactivity of target organs and 
structures that are innervated by the autonomic nervous system 

Short Form SF Abbreviated version of BPQ 
Body Awareness Scale BPQ-BA Sensitivity for and awareness of internal bodily functions. 
Autonomic Reactivity Scale BPQ-R-Total A combined measure of both supra- and sub-diaphragmatic symptoms (e.g., 

shortness of breath cf. digestive problems). 
Autonomic Reactivity - 

Supradiaphragmatic 
BPQ-R-Supra Reactivity of symptoms above the diaphragm 

Autonomic Reactivity - Subdiaphragmatic BPQ-R-Sub Reactivity of symptoms below the diaphragm 
Stress Response BPQ-SR Awareness of perceived changes due to stressful situations 
Stress Style BPQ-SS Typical emotional and physiological responses to stress 

Eating Disorder Inventory EDI Multidimensional questionnaire assessing eating-related attitudes and behaviours 
and other psychological traits associated with anorexia nervosa and bulimia 
nervosa 

Interoceptive Awareness Scale IAw The ability to discriminate between sensations and feelings, and between the 
sensations of hunger and satiety 

Interoceptive Accuracy Scale IAS Self-perceived interoceptive accuracy 
Interoceptive Attention Scale IATS Evaluates self-reported attention to interoceptive signals, such as hunger or pain 
Interoceptive Confusion Questionnaire ICQ Self-perceived trait interoceptive accuracy; assesses the degree to which 

individuals feel that they struggle to interpret their own non-affective interoceptive 
states 

Interoception Sensory Questionnaire ISQ Confusion about interoceptive bodily states unless these states are extreme 
(alexisomia) 

Multidimensional Assessment of 
Interoceptive Awareness* 

MAIA An 8-subscale state-trait self-report questionnaire to measure multiple dimensions 
of interoception (awareness of bodily sensations) 

Noticing 
 

Awareness of uncomfortable, comfortable, and neutral body sensations 
Not-Distracting ND Tendency not to ignore or distract oneself from sensations of pain or discomfort  
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Not-Worrying NW Tendency not to worry or experience emotional distress with sensations of pain or 
discomfort  

Attention Regulation AR Ability to sustain and control attention to body sensations  
Emotional Awareness EA Awareness of the connection between body sensations and emotional states 
Self-Regulation SR Ability to regulate distress by attention to body sensations  
Body Listening BL Active listening to the body for insight   
Trusting 

 
Experience of one’s body as safe and trustworthy  

Self-Awareness Questionnaire SAQ A self-report tool assessing interoceptive awareness 
    Factor 1 F1 Awareness of visceral sensations (e.g., heartbeat) 
    Factor 2 F2 Awareness of somatosensory sensations (e.g., pins and needles) 
    Total  Global interoceptive awareness; higher scores indicate higher awareness 
Sensory Profile Interoception SPI A participation-focused measure of internal body sensations, evaluating how 

interoception manifests itself in everyday life behaviours 
Avoiding 

 
Active behaviours to avoid interoceptive sensations 

Registration 
 

Lack of awareness of interoceptive input 
Seeking 

 
Active behaviours to increase interoceptive input 

Sensitivity 
 

Heightened awareness of interoception 
Three-Domain Interoceptive Sensations 
Questionnaire 

THISQ A three-scale questionnaire that assesses the perception of neutral sensations in 
respiratory, cardiac, and gastroesophageal domains 

Cardio-Respiratory Activation CRA Self-perception of neutral cardiac and respiratory activation (e.g., faster heartrate) 
Cardio-Respiratory Deactivation CRD Self-perception of neutral cardiac and respiratory deactivation (e.g., shallower 

breathing) 
Gastro-esophageal Sensations GES Self-perception of neutral gastroesophageal sensations (e.g., bowel movements) 
Total  Global perception of neutral respiratory, cardiac, and gastroesophageal sensations 

*  Abbreviation for Multidimensional Assessment of Interoceptive Awareness, Version 2: MAIA-2 
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S6 File. Sample characteristics and extracted correlations of each Independent Sample within included studies employing interoceptive self-report scales to examine their 
relationship with global alexithymia. 
Table S5. Sample characteristics and extracted correlations of each Independent Sample within included studies employing interoceptive self-report scales to examine their 
relationship with global alexithymia.  
 

Study Interoception Scale Alexithymia Scale N 
(adj.)* 

Extracted  
r 

Clinical Status 
(0 = Non-Clinical,  

1 = Clinical ) 
% Female Sample Region 

Ricciardi (2021) - FMD/HC BAQ TAS-20-Total 55 -0.045 1 60 Europe - UK 

Zamariola (2018) - Study 2 BAQ TAS-20-Total 158 -0.19 0 74.7 Europe - Other 

Zamariola (2018) - Study 3 BAQ TAS-20-Total 157 -0.15 0 75.2 Europe - Other 

Betka (2018) BPQ-BA TAS-20-Total 590 0.20 0 74 Europe - UK 

Brand (2022) BPQ-BA TAS-20-Total 614 -0.077 0 66 Europe - Other 

Campos (2021) BPQ-BA TAS-20-Total 515 -0.03 0 60 Europe - Other 

Ernst (2014) BPQ-BA TAS-20-Total 18 0.55 0 59 Europe - Other 

Gaggero (2021) - ITa BPQ-BA TAS-20-Total 162.5* -0.09 0 68 Europe - Other 

Gaggero (2021) - ITb BPQ-BA BVAQ-C 162.5* -0.17 0 68 Europe - Other 

Gaggero (2021) - USa BPQ-BA TAS-20-Total 125* 0.07 0 68 North America 

Gaggero (2021) - USb BPQ-BA BVAQ-C 125* 0.02 0 68 North America 

Gaggero (2021) - SGa BPQ-BA TAS-20-Total 119.5* -0.02 0 62.8 Asia 

Gaggero (2021) - SGb BPQ-BA BVAQ-C 119.5* -0.09 0 62.8 Asia 

Hassen (2023) - ASD BPQ-BA TAS-20-Total 27 -0.51 1 50 Europe - Other 

Hassen (2023) - Sample 1 BPQ-BA TAS-20-Total 30 -0.05 0 46.7 Europe - Other 

Hassen (2023) - Sample 2 BPQ-BA TAS-20-Total 20 -0.112 0 80 Europe - Other 

Murphy (2020) - Study 2 BPQ-BA TAS-20-Total 76 0.08 0 61.7 Europe - UK 

Murphy (2020) - Study 5 BPQ-BA TAS-20-Total 35 0.07 0 74.1 Europe - UK 

Brand (2022) BPQ-R-Sub TAS-20-Total 614 0.166 0 66 Europe - Other 

Gaggero (2021) - ITa BPQ-R-Sub TAS-20-Total 162.5* 0.23 0 68 Europe - Other 

Gaggero (2021) - ITb BPQ-R-Sub BVAQ-C 162.5* 0.19 0 68 Europe - Other 

Gaggero (2021) - USa BPQ-R-Sub TAS-20-Total 125* 0.32 0 68 North America 

Gaggero (2021) - USb BPQ-R-Sub BVAQ-C 125* 0.2 0 68 North America 

Gaggero (2021) - SGa BPQ-R-Sub TAS-20-Total 119.5* 0.28 0 62.8 Asia 
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Gaggero (2021) - SGb BPQ-R-Sub BVAQ-C 119.5* 0.19 0 62.8 Asia 

Brand (2022) BPQ-R-Supra TAS-20-Total 614 0.309 0 66 Europe - Other 

Gaggero (2021) - ITa BPQ-R-Supra TAS-20-Total 162.5* 0.25 0 68 Europe - Other 

Gaggero (2021) - ITb BPQ-R-Supra BVAQ-C 162.5* 0.25 0 68 Europe - Other 

Gaggero (2021) - USa BPQ-R-Supra TAS-20-Total 125* 0.48 0 68 North America 

Gaggero (2021) - USb BPQ-R-Supra BVAQ-C 125* 0.4 0 68 North America 

Gaggero (2021) - SGa BPQ-R-Supra TAS-20-Total 119.5* 0.37 0 62.8 Asia 

Gaggero (2021) - SGb BPQ-R-Supra BVAQ-C 119.5* 0.33 0 62.8 Asia 

Campos (2021) BPQ-R-Total TAS-20-Total 515 0.37 0 60 Europe - Other 

Ernst (2014) BPQ-R-Total TAS-20-Total 18 0.65 0 59 Europe - Other 

Gaggero (2021) - ITa BPQ-R-Total TAS-20-Total 162.5* 0.28 0 68 Europe - Other 

Gaggero (2021) - ITb BPQ-R-Total BVAQ-C 162.5* 0.26 0 68 Europe - Other 

Gaggero (2021) - USa BPQ-R-Total TAS-20-Total 125* 0.46 0 68 North America 

Gaggero (2021) - USb BPQ-R-Total BVAQ-C 125* 0.37 0 68 North America 

Gaggero (2021) - SGa BPQ-R-Total TAS-20-Total 119.5* 0.38 0 62.8 Asia 

Gaggero (2021) - SGb BPQ-R-Total BVAQ-C 119.5* 0.33 0 62.8 Asia 

Taylor (1996) - AN EDI-IAw TAS-20-Total 48 0.42 1 100 Europe - UK 

Taylor (1996) - Sample 1 EDI-IAw TAS-20-Total 30 0.16 0 100 Europe - UK 

Taylor (1996) - Sample 2 EDI-IAw TAS-20-Total 116 0.33 0 100 Europe - UK 

Taylor (1996) - Sample 3 EDI-IAw TAS-20-Total 118 0.13 0 0 Europe - UK 

Brand (2022) IAS TAS-20-Total 614 -0.29 0 66 Europe - Other 

Campos (2021) IAS TAS-20-Total 515 -0.29 0 60 Europe - Other 

Gaggero (2021) - ITa IAS TAS-20-Total 162.5* -0.31 0 68 Europe - Other 

Gaggero (2021) - ITb IAS BVAQ-C 162.5* -0.34 0 68 Europe - Other 

Gaggero (2021) - USa IAS TAS-20-Total 125* -0.34 0 68 North America 

Gaggero (2021) - USb IAS BVAQ-C 125* -0.32 0 68 North America 

Gaggero (2021) - SGa IAS TAS-20-Total 119.5* -0.22 0 62.8 Asia 

Gaggero (2021) - SGb IAS BVAQ-C 119.5* -0.24 0 62.8 Asia 

Jakobson (2021) IAS TAS-20-Total 209 -0.27 0 55.7 North America 

Murphy (2020) - Study 2 IAS TAS-20-Total 76 -0.255 0 61.7 Europe - UK 
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Murphy (2020) - Study 5 IAS TAS-20-Total 35 -0.572 0 74.1 Europe - UK 

Tünte (2022) - Sample 2 IATS-Total TAS-20-Total 447 0.22 0 Unclear Europe - Other 

Tünte (2022) - Sample 1 IATS-Total TAS-20-Total 134 0.21 0 Unclear Europe - Other 

Brand (2022) ICQ-Total TAS-20-Total 614 0.52 0 66 Europe - Other 

Brewer (2016) ICQ-Total TAS-20-Total 653 0.69 0 51 Europe - UK 

Gaggero (2021) - ITa ICQ-Total TAS-20-Total 162.5* 0.46 0 68 Europe - Other 

Gaggero (2021) - ITb ICQ-Total BVAQ-C 162.5* 0.5 0 68 Europe - Other 

Gaggero (2021) - USa ICQ-Total TAS-20-Total 125* 0.69 0 68 North America 

Gaggero (2021) - USb ICQ-Total BVAQ-C 125* 0.62 0 68 North America 

Gaggero (2021) - SGa ICQ-Total TAS-20-Total 119.5* 0.46 0 62.8 Asia 

Gaggero (2021) - SGb ICQ-Total BVAQ-C 119.5* 0.46 0 62.8 Asia 

Murphy (2020) - Study 5 ICQ-Total TAS-20-Total 35 0.648 0 74.1 Europe - UK 

Bonete (2023) - ASD ISQ-Total TAS-20-Total 33 0.502 0 0 Europe - Other 

Bonete (2023) ISQ-Total TAS-20-Total 35 0.563 0 0 Europe - Other 

Fiene (2018) ISQ-Total TAS-20-Total 511 0.76 0 61.3 Australasia 

Brand (2022) MAIA-AR TAS-20-Total 614 -0.31 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-AR TAS-20-Total 308 -0.37 0 61.4 Europe - Other 

Desdentado (2022) MAIA-AR TAS-20-Total 391 -0.26 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-AR TAS-20-Total 230 -0.27 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-AR TAS-20-Total 162.5* -0.29 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-AR BVAQ-C 162.5* -0.34 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-AR TAS-20-Total 125* -0.23 0 68 North America 

Gaggero (2021) - USb MAIA-AR BVAQ-C 125* -0.32 0 68 North America 

Gaggero (2021) - SGa MAIA-AR TAS-20-Total 119.5* -0.18 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-AR BVAQ-C 119.5* -0.21 0 62.8 Asia 

Huang (2022) MAIA-AR TAS-20-Total 224 -0.18 0 70.1 Asia 

Lyvers & Thornberg (2023) MAIA-AR TAS-20-Total 337 -0.20 0 66 Australasia 

Mul (2018) MAIA-AR TAS-20-Total 52 -0.34 1 26.9 Europe - UK 

Pink (2021) MAIA-AR TAS-20-Total 172 -0.25 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-AR TAS-20-Total 55 -0.34 1 83.9 Europe - Other 



 
 

345 

Schmitz (2021) MAIA-AR TAS-20-Total 55 -0.16 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-AR TAS-20-Total 41 -0.32 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-AR TAS-20-Total 16 -0.16 1 62.5 Europe - Other 

Zahid (2023) MAIA-AR TAS-20-Total 379.5* -0.25 0 50.6 North America 

Zahid (2023) MAIA-AR PAQ-Total 379.5* -0.18 0 50.6 North America 

Zamariola (2018) - Studies 4-6 MAIA-AR TAS-20-Total 263 -0.33 0 77.9 Europe - Other 

Brand (2022) MAIA-BL TAS-20-Total 614 -0.18 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-BL TAS-20-Total 308 -0.33 0 61.4 Europe - Other 

Desdentado (2022) MAIA-BL TAS-20-Total 391 -0.22 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-BL TAS-20-Total 230 -0.22 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-BL TAS-20-Total 162.5* -0.30 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-BL BVAQ-C 162.5* -0.39 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-BL TAS-20-Total 125* -0.25 0 68 North America 

Gaggero (2021) - USb MAIA-BL BVAQ-C 125* -0.34 0 68 North America 

Gaggero (2021) - SGa MAIA-BL TAS-20-Total 119.5* -0.1 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-BL BVAQ-C 119.5* -0.2 0 62.8 Asia 

Huang (2022) MAIA-BL TAS-20-Total 224 -0.14 0 70.1 Asia 

Pink (2021) MAIA-BL TAS-20-Total 172 -0.08 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-BL TAS-20-Total 55 -0.29 1 83.9 Europe - Other 

Schmitz (2021) MAIA-BL TAS-20-Total 55 -0.28 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-BL TAS-20-Total 41 -0.35 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-BL TAS-20-Total 16 -0.02 1 62.5 Europe - Other 

Zahid (2023) MAIA-BL TAS-20-Total 379.5* -.21 0 50.6 North America 

Zahid (2023) MAIA-BL PAQ-Total 379.5* -.21 0 50.6 North America 

Zamariola (2018) - Studies 4-6 MAIA-BL TAS-20-Total 263 -0.23 0 77.9 Europe - Other 

Brand (2022) MAIA-EA TAS-20-Total 614 -0.21 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-EA TAS-20-Total 308 -0.30 0 61.4 Europe - Other 

Desdentado (2022) MAIA-EA TAS-20-Total 391 -0.15 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-EA TAS-20-Total 230 -0.17 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-EA TAS-20-Total 162.5* -0.18 0 68 Europe - Other 
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Gaggero (2021) - ITb MAIA-EA BVAQ-C 162.5* -0.24 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-EA TAS-20-Total 125* -0.2 0 68 North America 

Gaggero (2021) - USb MAIA-EA BVAQ-C 125* -0.27 0 68 North America 

Gaggero (2021) - SGa MAIA-EA TAS-20-Total 119.5* -0.1 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-EA BVAQ-C 119.5* -0.17 0 62.8 Asia 

Huang (2022) MAIA-EA TAS-20-Total 224 -0.13 0 70.1 Asia 

Pink (2021) MAIA-EA TAS-20-Total 172 -0.18 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-EA TAS-20-Total 55 -0.10 1 83.9 Europe - Other 

Schmitz (2021) MAIA-EA TAS-20-Total 55 -0.33 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-EA TAS-20-Total 41 -0.17 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-EA TAS-20-Total 16 -0.01 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-EA TAS-20-Total 263 -0.07 0 77.9 Europe - Other 

Brand (2022) MAIA-ND TAS-20-Total 614 -0.33 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-ND TAS-20-Total 308 -0.27 0 61.4 Europe - Other 

Desdentado (2022) MAIA-ND TAS-20-Total 391 -0.16 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-ND TAS-20-Total 230 -0.30 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-ND TAS-20-Total 162.5* -0.15 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-ND BVAQ-C 162.5* -0.21 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-ND TAS-20-Total 125* -0.31 0 68 North America 

Gaggero (2021) - USb MAIA-ND BVAQ-C 125* -0.25 0 68 North America 

Gaggero (2021) - SGa MAIA-ND TAS-20-Total 119.5* -0.30 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-ND BVAQ-C 119.5* -0.25 0 62.8 Asia 

Huang (2022) MAIA-ND TAS-20-Total 224 -0.14 0 70.1 Asia 

Lyvers & Thornberg (2023) MAIA-ND TAS-20-Total 337 -0.15 0 66 Australasia 

Pink (2021) MAIA-ND TAS-20-Total 172 -0.07 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-ND TAS-20-Total 55 -0.20 1 83.9 Europe - Other 

Schmitz (2021) MAIA-ND TAS-20-Total 55 -0.18 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-ND TAS-20-Total 41 0.1 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-ND TAS-20-Total 16 -0.16 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-ND TAS-20-Total 263 -0.11 0 77.9 Europe - Other 
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Brand (2022) MAIA-Noticing TAS-20-Total 614 -0.13 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-Noticing TAS-20-Total 308 -0.30 0 61.4 Europe - Other 

Desdentado (2022) MAIA-Noticing TAS-20-Total 391 -0.08 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-Noticing TAS-20-Total 230 -0.18 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-Noticing TAS-20-Total 162.5* -0.22 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-Noticing BVAQ-C 162.5* -0.26 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-Noticing TAS-20-Total 125* -0.24 0 68 North America 

Gaggero (2021) - USb MAIA-Noticing BVAQ-C 125* -0.32 0 68 North America 

Gaggero (2021) - SGa MAIA-Noticing TAS-20-Total 119.5* -0.03 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-Noticing BVAQ-C 119.5* -0.13 0 62.8 Asia 

Huang (2022) MAIA-Noticing TAS-20-Total 224 -0.12 0 70.1 Asia 

Pink (2021) MAIA-Noticing TAS-20-Total 172 -0.13 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-Noticing TAS-20-Total 55 -0.27 1 83.9 Europe - Other 

Schmitz (2021) MAIA-Noticing TAS-20-Total 55 -.18 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-Noticing TAS-20-Total 41 0.01 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-Noticing TAS-20-Total 16 -0.32 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-Noticing TAS-20-Total 263 -0.23 0 77.9 Europe - Other 

Brand (2022) MAIA-NW TAS-20-Total 614 -0.22 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-NW TAS-20-Total 308 0.02 0 61.4 Europe - Other 

Desdentado (2022) MAIA-NW TAS-20-Total 391 -0.18 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-NW TAS-20-Total 230 -0.02 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-NW TAS-20-Total 162.5* -0.18 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-NW BVAQ-C 162.5* -0.07 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-NW TAS-20-Total 125* -0.23 0 68 North America 

Gaggero (2021) - USb MAIA-NW BVAQ-C 125* -0.1 0 68 North America 

Gaggero (2021) - SGa MAIA-NW TAS-20-Total 119.5* -0.25 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-NW BVAQ-C 119.5* -0.09 0 62.8 Asia 

Huang (2022) MAIA-NW TAS-20-Total 224 -0.14 0 70.1 Asia 

Pink (2021) MAIA-NW TAS-20-Total 172 -0.17 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-NW TAS-20-Total 55 -0.42 1 83.9 Europe - Other 
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Schmitz (2021) MAIA-NW TAS-20-Total 55 -0.29 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-NW TAS-20-Total 41 -0.34 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-NW TAS-20-Total 16 0.04 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-NW TAS-20-Total 263 -0.33 0 77.9 Europe - Other 

Brand (2022) MAIA-SR TAS-20-Total 614 -0.34 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-SR TAS-20-Total 308 -0.37 0 61.4 Europe - Other 

Desdentado (2022) MAIA-SR TAS-20-Total 391 -0.16 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-SR TAS-20-Total 230 -0.17 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-SR TAS-20-Total 162.5* -0.28 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-SR BVAQ-C 162.5* -0.26 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-SR TAS-20-Total 125* -0.34 0 68 North America 

Gaggero (2021) - USb MAIA-SR BVAQ-C 125* -0.39 0 68 North America 

Gaggero (2021) - SGa MAIA-SR TAS-20-Total 119.5* -0.25 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-SR BVAQ-C 119.5* -0.32 0 62.8 Asia 

Huang (2022) MAIA-SR TAS-20-Total 224 -0.22 0 70.1 Asia 

Pink (2021) MAIA-SR TAS-20-Total 172 -0.21 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-SR TAS-20-Total 55 -0.38 1 83.9 Europe - Other 

Schmitz (2021) MAIA-SR TAS-20-Total 55 -0.30 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-SR TAS-20-Total 41 -0.34 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-SR TAS-20-Total 16 -0.03 1 62.5 Europe - Other 

Zahid (2023) MAIA-SR TAS-20-Total 379.5* -0.29 0 50.6 North America 

Zahid (2023) MAIA-SR PAQ-Total 379.5* -0.19 0 50.6 North America 

Zamariola (2018) - Studies 4-6 MAIA-SR TAS-20-Total 263 -0.28 0 77.9 Europe - Other 

Berenguer (2023) - F MAIA-Total TAS-20-Total 152 -0.36 0 100 Europe - Other 

Berenguer (2023) - M MAIA-Total TAS-20-Total 86 -0.3 0 0 Europe - Other 

Da Costa Silva (2022) MAIA-Total TAS-20-Total 308 -0.50 0 61.4 Europe - Other 

Ferraro & Taylor (2021) MAIA-Total TAS-20-Total 219 0.31 0 22 Australasia 

Gaggero (2021) - ITa MAIA-Total TAS-20-Total 162.5* -0.4 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-Total BVAQ-C 162.5* -0.44 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-Total TAS-20-Total 125* -0.42 0 68 North America 
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Gaggero (2021) - USb MAIA-Total BVAQ-C 125* -0.46 0 68 North America 

Gaggero (2021) - SGa MAIA-Total TAS-20-Total 119.5* -0.36 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-Total BVAQ-C 119.5* -0.43 0 62.8 Asia 

Morales (2022) MAIA-Total TAS-20-Total 128 -0.26 0 100 North America 

Sweetnam & Flack (2023) MAIA-Total TAS-20-Total 404 -0.55 0 86.4 Australasia 

Brand (2022) MAIA-Trusting TAS-20-Total 614 -0.4 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-Trusting TAS-20-Total 308 -0.42 0 61.4 Europe - Other 

Desdentado (2022) MAIA-Trusting TAS-20-Total 391 -0.28 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-Trusting TAS-20-Total 230 -0.26 0 51 Europe - UK 

Gaggero (2021) - ITa MAIA-Trusting TAS-20-Total 162.5* -0.35 0 68 Europe - Other 

Gaggero (2021) - ITb MAIA-Trusting BVAQ-C 162.5* -0.39 0 68 Europe - Other 

Gaggero (2021) - USa MAIA-Trusting TAS-20-Total 125* -0.39 0 68 North America 

Gaggero (2021) - USb MAIA-Trusting BVAQ-C 125* -0.42 0 68 North America 

Gaggero (2021) - SGa MAIA-Trusting TAS-20-Total 119.5* -0.36 0 62.8 Asia 

Gaggero (2021) - SGb MAIA-Trusting BVAQ-C 119.5* -0.4 0 62.8 Asia 

Huang (2022) MAIA-Trusting TAS-20-Total 224 -0.27 0 70.1 Asia 

Lyvers & Thornberg (2023) MAIA-Trusting TAS-20-Total 337 -0.27 0 66 Australasia 

Pink (2021) MAIA-Trusting TAS-20-Total 172 -0.33 0 100 Europe - UK 

Schmitz (2021) - FM MAIA-Trusting TAS-20-Total 55 -0.23 1 83.9 Europe - Other 

Schmitz (2021) MAIA-Trusting TAS-20-Total 55 -0.30 0 83.9 Europe - Other 

Vinni (2023) - CD MAIA-Trusting TAS-20-Total 41 -0.31 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-Trusting TAS-20-Total 16 -0.1 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-Trusting TAS-20-Total 263 -0.39 0 77.9 Europe - Other 
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S7 File. Sample characteristics and extracted correlations of each independent sample within included studies employing interoceptive self-report scales to examine their 
relationship with DIF. 
Table S6. Sample characteristics and extracted correlations of each Independent Sample within included studies employing interoceptive self-report scales to examine their 
relationship with DIF. 

Study Interoception Scale n Extracted r 
Clinical Status 

(0 = Non-Clinical,  
1 = Clinical ) 

% Female Sample Region 

Zamariola (2018) - Study 2 BAQ-Total 158 -0.08 0 74.7 Europe - Other 

Zamariola (2018) - Study 3 BAQ-Total 157 -0.06 0 75.2 Europe - Other 

Betka (2018) BPQ-BA 590 0.23 0 74 Europe - UK 

Brand (2022) BPQ-BA 614 -0.005 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-BA 325 -0.03 0 68 Europe - Other 

Gaggero (2021) - US BPQ-BA 250 0.1 0 68 North America 

Gaggero (2021) - SG BPQ-BA 239 -0.03 0 62.8 Asia 

Hassen (2023) - ASD BPQ-BA 27 -0.482 0 50 Europe - Other 

Hassen (2023) - Sample 1 BPQ-BA 30 -0.01 0 70.1 Europe - Other 

Hassen (2023) - Sample 2 BPQ-BA 20 -0.15 0 80 Europe - Other 

Brand (2022) BPQ-R-Sub 614 0.111 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-R-Sub 325 0.37 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Sub 250 0.4 0 68 North America 

Gaggero (2021) - SG BPQ-R-Sub 239 0.34 0 62.8 Asia 

Brand (2022) BPQ-R-Supra 614 0.23 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-R-Supra 325 0.4 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Supra 250 0.55 0 68 North America 

Gaggero (2021) - SG BPQ-R-Supra 239 0.4 0 62.8 Asia 

Gaggero (2021) - IT BPQ-R-Total 325 0.45 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Total 250 0.55 0 68 North America 

Gaggero (2021) - SG BPQ-R-Total 239 0.43 0 62.8 Asia 

Brand (2022) IAS-Total 614 -0.3 0 66 Europe - Other 

Gaggero (2021) - IT IAS-Total 323 -0.33 0 68 Europe - Other 

Gaggero (2021) - US IAS-Total 248 -0.33 0 68 North America 

Gaggero (2021) - SG IAS-Total 239 -0.28 0 62.8 Asia 
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Jakobson & Rigby (2021) IAS-Total 209 -0.2 0  North America 

Tünte (2022) - Sample 2 IATS-Total 447 0.28 0  Europe - Other 

Tünte (2022) - Sample 1 IATS-Total 134 0.24 0  Europe - Other 

Brand (2022) ICQ-Total 614 0.52 0 66 Europe - Other 

Gaggero (2021) - IT ICQ-Total 325 0.5 0 68 Europe - Other 

Gaggero (2021) - US ICQ-Total 250 0.71 0 68 North America 

Gaggero (2021) - SG ICQ-Total 239 0.5 0 62.8 Asia 

Brand (2022) MAIA-AR 614 -0.36 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-AR 308 -0.3 0 61.4 Europe - Other 

Desdentado (2022) MAIA-AR 391 -0.20 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-AR 230 -0.20 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-AR 325 -0.28 0 68 Europe - Other 

Gaggero (2021) - US MAIA-AR 250 -0.14 0 68 North America 

Gaggero (2021) - SG MAIA-AR 239 -0.11 0 62.8 Asia 

Pink (2021) MAIA-AR 172 -0.82 0 100 Europe - UK 

Vinni (2023) - CD MAIA-AR 41 -0.4 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-AR 16 0.11 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-AR 263 -0.32 0 77.9 Europe - Other 

Brand (2022) MAIA-BL 614 -0.12 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-BL 308 -0.12 0 61.4 Europe - Other 

Desdentado (2022) MAIA-BL 391 -0.12 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-BL 230 -0.15 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-BL 325 -0.21 0 68 Europe - Other 

Gaggero (2021) - US MAIA-BL 250 -0.13 0 68 North America 

Gaggero (2021) - SG MAIA-BL 239 -0.06 0 62.8 Asia 

Pink (2021) MAIA-BL 172 -0.05 0 100 Europe - UK 

Vinni (2023) - CD MAIA-BL 41 -0.4 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-BL 16 0.43 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-BL 263 -0.11 0 77.9 Europe - Other 

Brand (2022) MAIA-EA 614 -0.1 0 66 Europe - Other 
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Da Costa Silva (2022) MAIA-EA 308 -0.12 0 61.4 Europe - Other 

Desdentado (2022) MAIA-EA 391 0.01 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-EA 230 -0.20 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-EA 325 -0.07 0 68 Europe - Other 

Gaggero (2021) - US MAIA-EA 250 -0.12 0 68 North America 

Gaggero (2021) - SG MAIA-EA 239 -0.05 0 62.8 Asia 

Pink (2021) MAIA-EA 172 -0.01 0 100 Europe - UK 

Vinni (2023) - CD MAIA-EA 41 -0.15 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-EA 16 0.4 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-EA 263 0.02 0 77.9 Europe - Other 

Brand (2022) MAIA-ND 614 -0.24 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-ND 308 -0.17 0 61.4 Europe - Other 

Desdentado (2022) MAIA-ND 391 -0.2 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-ND 230 -0.14 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-ND 325 -0.16 0 68 Europe - Other 

Gaggero (2021) - US MAIA-ND 250 -0.38 0 68 North America 

Gaggero (2021) - SG MAIA-ND 239 -0.26 0 62.8 Asia 

Pink (2021) MAIA-ND 172 -0.05 0 100 Europe - UK 

Vinni (2023) - CD MAIA-ND 41 0.08 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-ND 16 -0.37 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-ND 263 -0.17 0 77.9 Europe - Other 

Brand (2022) MAIA-Noticing 614 -0.17 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-Noticing 308 -0.16 0 61.4 Europe - Other 

Desdentado (2022) MAIA-Noticing 391 -0.02 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-Noticing 230 -0.13 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-Noticing 325 -0.09 0 68 Europe - Other 

Gaggero (2021) - US MAIA-Noticing 250 -0.16 0 68 North America 

Gaggero (2021) - SG MAIA-Noticing 239 -0.04 0 62.8 Asia 

Pink (2021) MAIA-Noticing 172 0 0 86.4 Europe - UK 

Vinni (2023) - CD MAIA-Noticing 41 0 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-Noticing 16 0.04 1 62.5 Europe - Other 
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Zamariola (2018) - Studies 4-6 MAIA-Noticing 263 -0.20 0 77.9 Europe - Other 

Brand (2022) MAIA-NW 614 -0.35 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-NW 308 -0.18 0 61.4 Europe - Other 

Desdentado (2022) MAIA-NW 391 -0.23 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-NW 230 -0.02 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-NW 325 -0.3 0 68 Europe - Other 

Gaggero (2021) - US MAIA-NW 250 -0.27 0 68 North America 

Gaggero (2021) - SG MAIA-NW 239 -0.26 0 62.8 Asia 

Pink (2021) MAIA-NW 172 -0.24 0 100 Europe - UK 

Vinni (2023) - CD MAIA-NW 41 -0.35 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-NW 16 -0.14 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-NW 263 -0.45 0 77.9 Europe - Other 

Brand (2022) MAIA-SR 614 -0.33 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-SR 308 -0.27 0 61.4 Europe - Other 

Desdentado (2022) MAIA-SR 391 -0.13 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-SR 230 -0.11 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-SR 325 -0.28 0 68 Europe - Other 

Gaggero (2021) - US MAIA-SR 250 -0.28 0 68 North America 

Gaggero (2021) - SG MAIA-SR 239 -0.29 0 62.8 Asia 

Pink (2021) MAIA-SR 172 -0.12 0 100 Europe - UK 

Vinni (2023) - CD MAIA-SR 41 -0.38 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-SR 16 0.18 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-SR 263 -0.28 0 77.9 Europe - Other 

Berenguer (2023) - F MAIA-Total 152 -0.31 0 100 Europe - Other 

Berenguer (2023) - M MAIA-Total 86 -0.21 0 0 Europe - Other 

Da Costa Silva (2022) MAIA-Total 308 -0.38 0 61.4 Europe - Other 

Gaggero (2021) - IT MAIA-Total 325 -0.37 0 68 Europe - Other 

Gaggero (2021) - US MAIA-Total 250 -0.34 0 68 North America 

Gaggero (2021) - SG MAIA-Total 239 -0.33 0 62.8 Asia 

Brand (2022) MAIA-Trusting 614 -0.45 0 66 Europe - Other 
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Da Costa Silva (2022) MAIA-Trusting 308 -0.45 0 61.4 Europe - Other 

Desdentado (2022) MAIA-Trusting 391 -0.23 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-Trusting 230 -0.1 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-Trusting 325 -0.4 0 68 Europe - Other 

Gaggero (2021) - US MAIA-Trusting 250 -0.35 0 68 North America 

Gaggero (2021) - SG MAIA-Trusting 239 -0.37 0 62.8 Asia 

Pink (2021) MAIA-Trusting 172 -0.31 0 100 Europe - UK 

Vinni (2023) - CD MAIA-Trusting 41 -0.36 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-Trusting 16 0.25 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-Trusting 263 -0.40 0 77.9 Europe - Other 
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S8 File. Sample characteristics and extracted correlations of each independent sample within included studies employing interoceptive self-report scales to examine their 
relationship with DDF. 
Table S7. Sample characteristics and extracted correlations of each Independent Sample within included studies employing interoceptive self-report scales to examine their 
relationship with DDF. 

Study Interoception Scale Adj. n* r 
Clinical Status 

(0 = Non-Clinical 
1 = Clinical) 

% Female Sample Region 

Zamariola (2018) - Study 2 BAQ-Total 158 -0.11 0 74.7 Europe - Other 

Zamariola (2018) - Study 3 BAQ-Total 157 -0.17 0 75.2 Europe - Other 

Betka (2018) BPQ-BA 590 0.16 0 74 Europe - UK 

Brand (2022) BPQ-BA 614 -0.038 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-BA 325 -0.05 0 68 Europe - Other 

Gaggero (2021) - US BPQ-BA 250 0 0 68 North America 

Gaggero (2021) - SG BPQ-BA 239 0.02 0 62.8 Asia 

Hassen (2023) - ASD BPQ-BA 27 -0.459 0 50 Europe - Other 

Hassen (2023) - Sample 1 BPQ-BA 30 -0.3 0 46.7 Europe - Other 

Hassen (2023) - Sample 2 BPQ-BA 20 0.1 0 80 Europe - Other 

Brand (2022) BPQ-R-Sub 614 0.265 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-R-Sub 325 0.09 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Sub 250 0.19 0 68 North America 

Gaggero (2021) - SG BPQ-R-Sub 239 0.21 0 62.8 Asia 

Brand (2022) BPQ-R-Supra 614 0.395 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-R-Supra 325 0.14 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Supra 250 0.33 0 68 North America 

Gaggero (2021) - SG BPQ-R-Supra 239 0.32 0 62.8 Asia 

Gaggero (2021) - IT BPQ-R-Total 325 0.14 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Total 250 0.31 0 68 North America 

Gaggero (2021) - SG BPQ-R-Total 239 0.31 0 62.8 Asia 

Gaggero (2021) - IT IAS-Total 325 -0.25 0 68 Europe - Other 

Gaggero (2021) - US IAS-Total 250 -0.26 0 68 North America 

Gaggero (2021) - SG IAS-Total 239 -0.1 0 62.8 Asia 

Jakobson & Rigby (2021) IAS-Total 209 -0.17 0 55.7 North America 
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Brand (2022) IAS-Total - Vienna 614 -.23 0 66 Europe - Other 

Tünte (2022) - Sample 2 IATS-Total 447 0.2 0  Europe - Other 

Tünte (2022) - Sample 1 IATS-Total 134 0.15 0  Europe - Other 

Brand (2022) ICQ-Total 614 0.42 0 66 Europe - Other 

Gaggero (2021) - IT ICQ-Total 325 0.36 0 68 Europe - Other 

Gaggero (2021) - US ICQ-Total 250 0.55 0 68 North America 

Gaggero (2021) - SG ICQ-Total 239 0.39 0 62.8 Asia 

Brand (2022) MAIA-AR 614 -0.22 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-AR 308 -0.21 0 61.4 Europe - Other 

Desdentado (2022) MAIA-AR 391 -0.15 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-AR 230 -0.20 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-AR 325 -0.16 0 68 Europe - Other 

Gaggero (2021) - US MAIA-AR 250 -0.28 0 68 North America 

Gaggero (2021) - SG MAIA-AR 239 -0.15 0 62.8 Asia 

Pink (2021) MAIA-AR 172 -0.18 0 100 Europe - UK 

Vinni (2023) - CD MAIA-AR 41 -0.32 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-AR 16 -0.11 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-AR 263 -0.20 0 77.9 Europe - Other 

Brand (2022) MAIA-BL 614 -0.15 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-BL 308 -0.25 0 61.4 Europe - Other 

Desdentado (2022) MAIA-BL 391 -0.16 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-BL 230 -0.11 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-BL 325 -0.24 0 68 Europe - Other 

Gaggero (2021) - US MAIA-BL 250 -0.33 0 68 North America 

Gaggero (2021) - SG MAIA-BL 239 -0.1 0 62.8 Asia 

Pink (2021) MAIA-BL 172 -0.07 0 100 Europe - UK 

Vinni (2023) - CD MAIA-BL 41 -0.34 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-BL 16 -0.31 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-BL 263 -0.21 0 77.9 Europe - Other 

Brand (2022) MAIA-EA 614 -0.15 0 66 Europe - Other 
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Da Costa Silva (2022) MAIA-EA 308 -0.21 0 61.4 Europe - Other 

Desdentado (2022) MAIA-EA 391 -0.10 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-EA 230 -0.01 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-EA 325 -0.14 0 68 Europe - Other 

Gaggero (2021) - US MAIA-EA 250 -0.2 0 68 North America 

Gaggero (2021) - SG MAIA-EA 239 -0.05 0 62.8 Asia 

Pink (2021) MAIA-EA 172 -0.18 0 100 Europe - UK 

Vinni (2023) - CD MAIA-EA 41 -0.1 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-EA 16 -0.28 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-EA 263 -0.05 0 77.9 Europe - Other 

Brand (2022) MAIA-ND 614 -0.32 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-ND 308 -0.23 0 61.4 Europe - Other 

Desdentado (2022) MAIA-ND 391 -0.13 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-ND 230 -0.32 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-ND 325 -0.14 0 68 Europe - Other 

Gaggero (2021) - US MAIA-ND 250 -0.19 0 68 North America 

Gaggero (2021) - SG MAIA-ND 239 -0.31 0 62.8 Asia 

Pink (2021) MAIA-ND 172 -0.03 0 100 Europe - UK 

Vinni (2023) - CD MAIA-ND 41 -0.08 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-ND 16 -0.08 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-ND 263 -0.06 0 77.9 Europe - Other 

Brand (2022) MAIA-Noticing 614 -0.1 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-Noticing 308 -0.21 0 61.4 Europe - Other 

Desdentado (2022) MAIA-Noticing 391 0 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-Noticing 230 -0.06 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-Noticing 325 -0.18 0 68 Europe - Other 

Gaggero (2021) - US MAIA-Noticing 250 -0.21 0 68 North America 

Gaggero (2021) - SG MAIA-Noticing 239 0.06 0 62.8 Asia 

Pink (2021) MAIA-Noticing 172 -0.11 0 100 Europe - UK 

Vinni (2023) - CD MAIA-Noticing 41 0.13 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-Noticing 16 0.43 1 62.5 Europe - Other 
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Zamariola (2018) - Studies 4-6 MAIA-Noticing 263 -0.10 0 77.9 Europe - Other 

Brand (2022) MAIA-NW 614 -0.14 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-NW 308 0.11 0 61.4 Europe - Other 

Desdentado (2022) MAIA-NW 391 -0.12 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-NW 230 -0.12 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-NW 325 -0.05 0 68 Europe - Other 

Gaggero (2021) - US MAIA-NW 250 -0.22 0 68 North America 

Gaggero (2021) - SG MAIA-NW 239 -0.21 0 62.8 Asia 

Pink (2021) MAIA-NW 172 -0.06 0 100 Europe - UK 

Vinni (2023) - CD MAIA-NW 41 -0.38 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-NW 16 0.29 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-NW 263 -0.15 0 77.9 Europe - Other 

Brand (2022) MAIA-SR 614 -0.27 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-SR 308 -0.23 0 61.4 Europe - Other 

Desdentado (2022) MAIA-SR 391 -0.11 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-SR 230 -0.12 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-SR 325 -0.19 0 68 Europe - Other 

Gaggero (2021) - US MAIA-SR 250 -0.37 0 68 North America 

Gaggero (2021) - SG MAIA-SR 239 -0.18 0 62.8 Asia 

Pink (2021) MAIA-SR 172 -0.11 0 100 Europe - UK 

Vinni (2023) - CD MAIA-SR 41 -0.28 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-SR 16 -0.12 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-SR 263 -0.20 0 77.9 Europe - Other 

Berenguer (2023) - F MAIA-Total 152 -0.32 0 100 Europe - Other 

Berenguer (2023) - M MAIA-Total 86 -0.27 0 0 Europe - Other 

Da Costa Silva (2022) MAIA-Total 308 -0.32 0 61.4 Europe - Other 

Gaggero (2021) - IT MAIA-Total 325 -0.27 0 68 Europe - Other 

Gaggero (2021) - US MAIA-Total 250 -0.42 0 68 North America 

Gaggero (2021) - SG MAIA-Total 239 -0.28 0 62.8 Asia 

Brand (2022) MAIA-Trusting 614 -.31 0 66 Europe - Other 
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Da Costa Silva (2022) MAIA-Trusting 308 -0.29 0 61.4 Europe - Other 

Desdentado (2022) MAIA-Trusting 391 -0.19 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-Trusting 230 -0.32 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-Trusting 325 -0.25 0 68 Europe - Other 

Gaggero (2021) - US MAIA-Trusting 250 -0.35 0 68 North America 

Gaggero (2021) - SG MAIA-Trusting 239 -0.26 0 62.8 Asia 

Pink (2021) MAIA-Trusting 172 -0.27 0 100 Europe - UK 

Vinni (2023) - CD MAIA-Trusting 41 -0.36 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-Trusting 16 -0.26 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-Trusting 263 -0.26 0 77.9 Europe - Other 

 
 

S9 File. Sample characteristics and extracted correlations of each independent sample within included studies employing interoceptive self-report scales to examine their 
relationship with EOT. 
Table S8. Sample characteristics and extracted correlations of each Independent Sample within included studies employing interoceptive self-report scales to examine their 
relationship with EOT.  

Study Interoception Scale Adj. n r 
Clinical Status 

(0 = Non-Clinical 
1 = Clinical) 

% Female Sample Region 

Zamariola (2018) - Study 2 BAQ-Total 158 -0.23 0 74.7 Europe - Other 

Zamariola (2018) - Study 3 BAQ-Total 157 -0.15 0 75.2 Europe - Other 

Betka (2018) BPQ-BA 590 0.04 0 74 Europe - UK 

Brand (2022) BPQ-BA 614 -0.15 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-BA 325 -0.16 0 68 Europe - Other 

Gaggero (2021) - US BPQ-BA 250 0.09 0 68 North America 

Gaggero (2021) - SG BPQ-BA 239 -0.04 0 62.8 Asia 

Hassen (2023) - ASD BPQ-BA 27 0.361 0 50 Europe - Other 

Hassen (2023) - Sample 1 BPQ-BA 30 0.09 0 46.7 Europe - Other 

Hassen (2023) - Sample 2 BPQ-BA 20 0.367 0 80 Europe - Other 

Brand (2022) BPQ-R-Sub 614 -0.014 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-R-Sub 325 -0.01 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Sub 250 0.17 0 68 North America 
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Gaggero (2021) - SG BPQ-R-Sub 239 0.06 0 62.8 Asia 

Brand (2022) BPQ-R-Supra 614 0.071 0 66 Europe - Other 

Gaggero (2021) - IT BPQ-R-Supra 325 -0.03 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Supra 250 0.27 0 68 North America 

Gaggero (2021) - SG BPQ-R-Supra 239 0.09 0 62.8 Asia 

Gaggero (2021) - IT BPQ-R-Total 325 -0.02 0 68 Europe - Other 

Gaggero (2021) - US BPQ-R-Total 250 0.25 0 68 North America 

Gaggero (2021) - SG BPQ-R-Total 239 0.08 0 62.8 Asia 

Brand (2022) IAS-Total 614 -0.15 0 66 Europe - Other 

Gaggero (2021) - IT IAS-Total 325 -0.1 0 68 Europe - Other 

Gaggero (2021) - US IAS-Total 250 -0.22 0 68 North America 

Gaggero (2021) - SG IAS-Total 239 -0.12 0 62.8 Asia 

Jakobson & Rigby (2021) IAS-Total 209 -0.21 0 55.7 North America 

Tünte (2022) - Sample 2 IATS-Total 447 0.01 0  Europe - Other 

Tünte (2022) - Sample 1 IATS-Total 134 0.08 0  Europe - Other 

Brand (2022) ICQ-Total 614 0.27 0 66 Europe - Other 

Gaggero (2021) - IT ICQ-Total 325 0.18 0 68 Europe - Other 

Gaggero (2021) - US ICQ-Total 250 0.37 0 68 North America 

Gaggero (2021) - SG ICQ-Total 239 0.12 0 62.8 Asia 

Brand (2022) MAIA-AR 614 -0.14 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-AR 308 -0.37 0 61.4 Europe - Other 

Desdentado (2022) MAIA-AR 391 -0.25 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-AR 230 -0.16 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-AR 325 -0.25 0 68 Europe - Other 

Gaggero (2021) - US MAIA-AR 250 -0.17 0 68 North America 

Gaggero (2021) - SG MAIA-AR 239 -0.1 0 62.8 Asia 

Pink (2021) MAIA-AR 172 -0.23 0 100 Europe - UK 

Vinni (2023) - CD MAIA-AR 41 -0.14 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-AR 16 -0.21 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-AR 263 -0.20 0 77.9 Europe - Other 

Brand (2022) MAIA-BL 614 -0.18 0 66 Europe - Other 
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Da Costa Silva (2022) MAIA-BL 308 -0.45 0 61.4 Europe - Other 

Desdentado (2022) MAIA-BL 391 -0.23 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-BL 230 -0.15 0 51 Europe - UK 

Gaggero (2021) - IT MAIA-BL 325 -0.27 0 68 Europe - Other 

Gaggero (2021) - US MAIA-BL 250 -0.19 0 68 North America 

Gaggero (2021) - SG MAIA-BL 239 -0.04 0 62.8 Asia 

Pink (2021) MAIA-BL 172 -0.20 0 100 Europe - UK 

Vinni (2023) - CD MAIA-BL 41 -0.11 1 36.8 Europe - Other 

Vinni (2023) - UC MAIA-BL 16 -0.24 1 62.5 Europe - Other 

Zamariola (2018) - Studies 4-6 MAIA-BL 263 -0.24 0 77.9 Europe - Other 

Brand (2022) MAIA-EA 614 -0.26 0 66 Europe - Other 

Da Costa Silva (2022) MAIA-EA 308 -0.41 0 61.4 Europe - Other 

Desdentado (2022) MAIA-EA 391 -0.29 0 61.4 Europe - Other 

Edwards & Lowe (2021) MAIA-EA 230 0.10 0 51 Europe - UK 
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Courty, Annaig; Godart, 
Nathalie; Lalanne, Christophe; 
Berthoz, Sylvie 

201 
5 

Comprehensive 
Psychiatry 

https://doi.org/10.101 
6/j.comppsych.2014. 
09.011 

Courty 
2015 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 

 
#246 

Alexithymia, embodiment of 
emotions and interoceptive abilities 

Scarpazza, Cristina; di 
Pellegrino, Giuseppe 

201 
8 

Current 
developments in 
alexithymia: A 
cognitive and 
affective deficit 

 Scarpazza 
2018 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#247 

Individuals with autistic traits 
exhibit heightened alexithymia but 
intact interoceptive-exteroceptive 
sensory integration 

Yang, Han-Xue; Zhou, Han-Yu; 
Zheng, Hong; Wang, Yi; Wang, 
Yan-Yu; Lui, Simon SY; Chan, 
Raymond CK 

202 
1 

Journal of Autism 
and Developmental 
Disorders 

 Yang 2021 Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 
 

 
#249 

Interoceptive reliance as a major 
determinant of emotional eating in 
adult obesity 

Willem, Cl√©mence; Nandrino, 
Jean-Louis; Doba, Karyn; 
Roussel, M√©line; Triquet, 
Claire; Verkindt, H√©l√®ne; 
Pattou, Fran√ßois; Gandolphe, 
Marie-Charlotte 

202 
1 

Journal of Health 
Psychology 

 Willem 
2021 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#257 

Interoceptive abilities in 
inflammatory bowel diseases and 
irritable bowel syndrome 

Fournier, Alicia; Mondillon, 
Laurie; Luminet, Olivier; Canini, 
Fr√©deric; Mathieu, Nicolas; 
Gauchez, Anne Sophie; Dantzer, 

202 
0 

Frontiers in 
psychiatry 

 Fournier 
2020 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

  C√©cile; Bonaz, Bruno; 
Pellissier, Sonia 

       

 
 
 
 

 
#258 

Do we need to accurately perceive 
our heartbeats? Cardioceptive 
accuracy and sensibility are 
independent from indicators of 
negative affectivity, body 
awareness, body image 
dissatisfaction, and alexithymia 

K√∂rmendi, J√°nos; Ferentzi, 
Eszter; Petzke, Tara; G√°l, Vera; 
K√∂teles, Ferenc 

202 
3 

Plos one  K√∂rmendi 
2023 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 

 
#260 

On the embodiment of social 
cognition skills: The inner and 
outer body processing differently 
contributes to the affective and 
cognitive theory of mind 

Canino, Silvia; Raimo, Simona; 
Boccia, Maddalena; Di Vita, 
Antonella; Palermo, Liana 

202 
2 

Brain Sciences  Canino 
2022 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 

 
#261 

Multidimensional assessment of 
interoceptive abilities, emotion 
processing and the role of early life 
stress in inflammatory bowel 
diseases 

Atanasova, Konstantina; Lotter, 
Tobias; Reindl, Wolfgang; Lis, 
Stefanie 

202 
1 

Frontiers in 
Psychiatry 

 Atanasova 
2021 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 

 
#268 

Is It a Gut Feeling? Bodily 
Sensations Associated With the 
Experience of Valence and Arousal 
in Patients With Inflammatory 
Bowel Disease 

Atanasova, Konstantina; Lotter, 
Tobias; Bekrater-Bodmann, 
Robin; Kleindienst, Nikolaus; 
Reindl, Wolfgang; Lis, Stefanie 

202 
2 

Frontiers in 
Psychiatry 

 Atanasova 
2022 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#270 

Interoceptive attention facilitates 
emotion regulation strategy use 

Tan, Yafei; Wang, Xiaoqin; Blain, 
Scott D; Jia, Lei; Qiu, Jiang 

202 
3 

International 
Journal of Clinical 
and Health 
Psychology 

 Tan 2023 Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#271 

Individual differences in the 
evolution of mental health: Which 
are the most relevant in chronic 
pain? 

Ribera, C Suso; Jornet-Gibert, 
M; Guerrero, L Camacho; 
Canudas, MV Ribera; Gallardo- 
Pujol, D 

201 
4 

Abstracts/Personali 
ty and Individual 
Differences 

 Ribera 
2014 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 
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#272 

Dissociations between self- 
reported interoceptive accuracy 
and attention: Evidence from the 
Interoceptive Attention Scale 

Gabriele, Eleonora; Spooner, 
Ria; Brewer, Rebecca; Murphy, 
Jennifer 

202 
2 

Biological 
psychology 

 Gabriele 
2022 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#273 

Losing trust in body sensations: 
Interoceptive awareness and 
depression symptom severity 
among primary care patients 

Dunne, Julie; Flores, Michael; 
Gawande, Richa; Schuman- 
Olivier, Zev 

202 
1 

Journal of affective 
disorders 

 Dunne 
2021 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 

 
#274 

Difficulties in emotion regulation 
and deficits in interoceptive 
awareness in moderate and severe 
obesity 

Willem, Cl√©mence; Gandolphe, 
Marie-Charlotte; Roussel, 
M√©line; Verkindt, H√©l√®ne; 
Pattou, Fran√ßois; Nandrino, 
Jean-Louis 

201 
9 

Eating and Weight 
Disorders-Studies 
on Anorexia, 
Bulimia and 
Obesity 

 Willem 
2019 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 

 
#276 

Functional (psychogenic non- 
epileptic/dissociative) seizures: 
why and how? 

Ertan, Deniz; Aybek, Selma; 
LaFrance Jr, W Curt; Kanemoto, 
Kousuke; Tarrada, Alexis; 
Maillard, Louis; El-Hage, 
Wissam; Hingray, Coraline 

202 
2 

Journal of 
Neurology, 
Neurosurgery & 
Psychiatry 

 Ertan 2022 Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#277 

A feeling difficult to identify: 
Alexithymia is inversely associated 
with positive body image in adults 
from the United Kingdom 

Longhurst, Phaedra; Swami, 
Viren 

202 
3 

Journal of affective 
disorders 

 Longhurst 
2023 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 
 

 
#278 

Battered Body, Battered Self: A 
Cross-Sectional Study of the 
Embodiment-Related Impairments 
of Female Victims of Intimate 
Partner Violence 

Machorrinho, Joana; Veiga, 
Guida; Santos, Gra√ßa; 
Marmeleira, Jos√© 

202 
3 

Journal of 
Aggression, 
Maltreatment & 
Trauma 

 Machorrinh 
o 2023 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#279 

Emotional and cognitive 
modulation of cybersickness: The 
role of pain catastrophizing and 
body awareness 

Mittelst√§dt, Justin Maximilian; 
Wacker, Jan; Stelling, Dirk 

201 
9 

Human Factors  Mittelst√§dt 
2019 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#280 

Development of a Scale to 
Examine Responses to Bodily 
Sensations 

Roche-Freedman, Katherine E; 
Brown, Rhonda F; Monaghan, 
Conal; Thorsteinsson, Einar; 
Brown, John 

202 
2 

Psychological 
Reports 

 Roche- 
Freedman 
2022 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#281 

Coping and beliefs as predictors of 
functioning and psychological 
adjustment in fibromyalgia 
subgroups 

Rubio Fidel, Laura; Garc√≠a- 
Palacios, Azucena; Herrero, 
Roc√≠o; Molinari, Guadalupe; 
Suso-Ribera, Carlos 

202 
2 

Pain Research and 
Management 

 RubioFidel 
2022 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#282 

The differential relationship 
between self-reported interoceptive 
accuracy and attention with 
psychopathology 

Brand, Sebastian; Petzke, Tara 
M; Witth√∂ft, Michael 

202 
2 

Zeitschrift f√ºr 
Klinische 
Psychologie und 
Psychotherapie 

 Brand 2022 Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#284 

Alexithymia is associated with a 
multidomain, multidimensional 
failure of interoception: Evidence 
from novel tests. 

Murphy, Jennifer; Catmur, 
Caroline; Bird, Geoffrey 

201 
8 

Journal of 
Experimental 
Psychology: 
General 

 Murphy 
2018 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#286 

Interoceptive accuracy and body 
awareness‚ÄìTemporal and 
longitudinal associations in a non- 
clinical sample 

Ferentzi, Eszter; Drew, Raechel; 
Tihanyi, Benedek T; K√∂teles, 
Ferenc 

201 
8 

Physiology & 
behavior 

 Ferentzi 
2018 

Irrelevant - did not meet inclusion 
criteria at title and abstract 
screening 

  

 

 
#3 

A network analysis of 
interoception, self-awareness, 
empathy, alexithymia, and autistic 
traits 

Yang, Han-Xue; Hu, Hui-Xin; 
Zhang, Yi-Jing; Wang, Yi; Lui, 
Simon S. Y.; Chan, Raymond C. 
K. 

202 
2 

European Archives 
of Psychiatry and 
Clinical 
Neuroscience 

10.1007/s00406-021- 
01274-8 

Yang 2022 Exclusion reason: No reported 
correlation; 
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#16 

Disentangling interoceptive abilities 
in alexithymia 

Scarpazza, Cristina; Zangrossi, 
Andrea; Huang, Yu-Chun; 
Sartori, Giuseppe; Massaro, 
Sebastiano 

202 
1 

Psychological 
Research 

10.1007/s00426-021- 
01538-x 

Scarpazza 
2021 

Exclusion reason: Duplicate;   

 

 
#20 

Exploring the cognitive, emotional 
and sensory correlates of social 
anxiety in autistic and neurotypical 
adolescents 

Pickard, Hannah; Hirsch, 
Colette; Simonoff, Emily; 
Happ√©, Francesca 

202 
0 

Journal of Child 
Psychology and 
Psychiatry 

10.1111/jcpp.13214 Pickard 
2020 

Exclusion reason: Paediatric 
population; 

  

 
#26 

Interoception in anorexia nervosa: 
Exploring associations with 
alexithymia and autistic traits 

Kinnaird, Emma; Stewart, 
Catherine; Tchanturia, Kate 

202 
0 

Frontiers in 
Psychiatry 

10.3389/fpsyt.2020.0 
0064 

Kinnaird 
2020 

Exclusion reason: No interoceptive 
scale; 

  

 

 
#34 

Quadratic relationship between 
alexithymia and interoceptive 
accuracy, and results from a pilot 
mindfulness intervention 

Aaron, Rachel V.; Blain, Scott 
D.; Snodgress, Matthew A.; 
Park, Sohee 

202 
0 

Frontiers in 
Psychiatry 

10.3389/fpsyt.2020.0 
0132 

Aaron 2020 Exclusion reason: No interoceptive 
scale; 

  

 
 
 

 
#36 

Relationship between interoceptive 
sensibility and somatoform 
disorders in adults with autism 
spectrum traits The mediating role 
of alexithymia and emotional 
dysregulation 

Zdankiewicz-≈öciga≈Ça, 
El≈ºbieta; ≈öciga≈Ça, Dawid; 
Sikora, Joanna; Kwaterniak, 
Wanda; Longobardi, Claudio 

202 
1 

PLoS ONE 10.1371/journal.pone 
.0255460 

Zdankiewic 
z- 
≈öciga≈Ça 
2021 

Exclusion reason: Relationship 
between interoception and 
alexithymia not investigated; 

  

 
 

 
#40 

The effect of a single yoga class 
on interoceptive accuracy in 
patients affected by anorexia 
nervosa and in healthy controls: A 
pilot study 

Demartini, Benedetta; Goeta, 
Diana; Marchetti, Mattia; Bertelli, 
Sara; Anselmetti, Simona; 
Cocchi, Alessandra; Ischia, 
Maddalena; Gambini, Orsola 

202 
1 

Eating and Weight 
Disorders 

10.1007/s40519-020- 
00950-3 

Demartini 
2021 

Exclusion reason: No interoceptive 
scale; 

  

 
#41 

The psychophysiological 
mechanisms of alexithymia in 
autism spectrum disorder 

Gaigg, Sebastian B.; Cornell, 
Anna S. F.; Bird, Geoffrey 

201 
8 

Autism 10.1177/1362361316 
667062 

Gaigg 2018 Exclusion reason: No interoceptive 
scale; 

  

 

 
#50 

Relationships between alexithymia, 
interoception, and emotional 
empathy in autism spectrum 
disorder. 

Butera CD; Harrison L; Kilroy E; 
Jayashankar A; Shipkova M; 
Pruyser A; Aziz-Zadeh L 

202 
3 

Autism 10.1177/1362361322 
1111310 

Butera 
2023 

Exclusion reason: Paediatric 
population; 

  

 
#58 

Importance of considering 
interoceptive abilities in alexithymia 
assessment. 

Fournier A; Luminet O; Dambrun 
M; Dutheil F; Pellissier S; 
Mondillon L 

201 
9 

PeerJ 10.7717/peerj.7615 Fournier 
2019 

Exclusion reason: No interoceptive 
scale; 

  

 

 
#70 

Discrepancies between 
dimensions of interoception in 
autism: Implications for emotion 
and anxiety. 

Garfinkel SN; Tiley C; O'Keeffe 
S; Harrison NA; Seth AK; 
Critchley HD 

201 
6 

Biol Psychol 10.1016/j.biopsycho. 
2015.12.003 

Garfinkel 
2016 

Exclusion reason: Relationship 
between interoception and 
alexithymia not investigated; 

  

 
 

 
#78 

[Interoceptive difficulties in children 
and adolescents with severe form 
of somatic symptom disorder: A 
pilot study with nineteen 
participants]. 

Heniquez A; Lahaye H; Boissel 
L; Guil√© JM; Benarous X 

202 
2 

Encephale 10.1016/j.encep.202 
2.06.003 

Heniquez 
2022 

Exclusion reason: Paediatric 
population; 

  

 
 

 
#242 

Individual differences in emotional 
processing and autobiographical 
memory: interoceptive awareness 
and alexithymia in the fading affect 
bias 

Muir, Kate; Madill, Anna; Brown, 
Charity 

201 
7 

Cognition and 
Emotion 

10.1080/02699931.2 
016.1225005 

Muir 2017 Exclusion reason: Relationship 
between interoception and 
alexithymia not investigated; 

  

 
 

 
#255 

Bodily self-consciousness in 
Autism Spectrum Disorder: 
investigating the relationship 
between interoception, self- 
representation and empathy 

Mul, Cari-lene 201 
9 

  Mul 2019 Exclusion reason: Duplicate;   

 
#275 

No effect of age on emotion 
recognition after accounting for 
cognitive factors and depression 

Murphy, Jennifer; Millgate, 
Edward; Geary, Hayley; Catmur, 
Caroline; Bird, Geoffrey 

201 
9 

Quarterly Journal 
of Experimental 
Psychology 

 Murphy 
2019 

Exclusion reason: Relationship 
between interoception and 
alexithymia not investigated; 
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#283 

INTEROCEPTIVE ATTENTION 
AND ACCURACY 

T√ºnte, Markus R; Petzke, Tara 
M; Brand, Sebastian; Murphy, 
Jennifer; Witth√∂ft, Michael; 
Hoehl, Stefanie; Weymar, 
Mathias; Ventura-Bort, Carlos 

    Exclusion reason: Duplicate;   

 

 
#8 

Alexithymia and sensory 
processing sensitivity: Areas of 
overlap and links to sensory 
processing styles 

Jakobson, Lorna S.; Rigby, 
Sarah N. 

202 
1 

Frontiers in 
Psychology 

10.3389/fpsyg.2021. 
583786 

Jakobson 
2021 

Included KVB, JK 2/11/2023 

 

 
#9 

Alexithymia mediates the 
relationship between interoceptive 
sensibility and anxiety 

Palser, Eleanor R.; Palmer, 
Clare E.; Galvez-Pol, Alejandro; 
Hannah, Ricci; Fotopoulou, 
Aikaterini; Kilner, James M. 

201 
8 

PLoS ONE 10.1371/journal.pone 
.0203212 

Palser 
2018 

Excluded - did not report 
correlations 

  

 

 
#13 

Clarifying the relationship between 
alexithymia and subjective 
interoception 

Gaggero, Giulia; Bizzego, 
Andrea; Dellantonio, Sara; 
Pastore, Luigi; Lim, Mengyu; 
Esposito, Gianluca 

202 
1 

PLoS ONE 10.1371/journal.pone 
.0261126 

Gaggero 
2021 

Included KVB, JK 2/11/2023 

 
 
 
 
 
 

#17 

Disentangling the role of 
interoceptive sensibility in 
alexithymia, emotion dysregulation, 
and depression in healthy 
individuals 

Desdentado, Lorena; Miragall, 
Marta; Llorens, Roberto; 
Ba√±os, Rosa Mar√≠a 

202 
2 

10.1 
007/ 
s121 
44- 
022- 
0315 
3-4 

Desdentado 2022 Included KVB, JK 2/11/2023  

 

 
#18 

Do alexithymia and negative affect 
predict poor sleep quality? The 
moderating role of interoceptive 
sensibility 

Huang, Yun-Hsin; Yang, Chien- 
Ming; Huang, Ya-Chuan; Huang, 
Yu-Ting; Yen, Nai-Shing 

202 
2 

PLoS ONE 10.1371/journal.pone 
.0275359 

Huang 
2022 

Included KVB, JK 2/11/2023 

 
 
 
 
 

 
#21 

Exploring three levels of 
interoception in people with 
functional motor disorders 

Ricciardi, Lucia; Nistic√≤, 
Veronica; Andrenelli, Elisa; 
Cunha, Joana Macedo; 
Demartini, Benedetta; Kirsch, 
Louise P.; Crucianelli, Laura; 
Yogarajah, Mahinda; Morgante, 
Francesca; Fotopoulou, 
Aikaterini; Edwards, Mark J. 

202 
1 

Parkinsonism & 
Related Disorders 

10.1016/j.parkreldis. 
2021.03.029 

Ricciardi 
2021 

Included KVB, JK 1/3/2024 

 How do self‚Äêassessment of Betka, Sophie; Pfeifer, Gaby; 201 Alcoholism: Clinical 10.1111/acer.13542 Betka 2018 Included KVB, JK 1/3/2024 
 alexithymia and sensitivity to bodily Garfinkel, Sarah; Prins, Hielke; 8 and Experimental      

 sensations relate to alcohol Bond, Rod; Sequeira, Henrique;  Research      

#23 consumption? Duka, Theodora; Critchley, Hugo        

 Manipulating the sensation of Pink, Aimee E.; Williams, Claire; 202 Physiology & 10.1016/j.physbeh.2 Pink 2021 Included KVB, JK 15/11/2023 
 feeling fat: The role of alexithymia, Lee, Michelle; Young, Hayley A.; 1 Behavior 021.113501     

 interoceptive sensibility and Harrison, Sophie; Davies, Amy        

#29 perfectionism Eldred; Price, Menna        

 Relationship between interoceptive Zamariola, Giorgia; Vlemincx, 201 Personality and 10.1016/j.paid.2017. Zamariola Included KVB, JK  
 accuracy, interoceptive sensibility, Elke; Corneille, Olivier; Luminet, 8 Individual 12.024 2018   

#35 and alexithymia Olivier  Differences     

 Disentangling interoceptive abilities Scarpazza C; Zangrossi A; 202 Psychol Res 10.1007/s00426-021- Scarpazza Excluded - did not report   
#43 in alexithymia. Huang YC; Sartori G; Massaro S 2  01538-x 2022 correlations 

 Interoceptive Sensibility, Schmitz N; Napieralski J; 202 Psychopathology 10.1159/000513774 Schmitz Included KVB, JK  
 Alexithymia, and Emotion Schroeder D; Loeser J; Gerlach 1   2021   

 Regulation in Individuals Suffering AL; Pohl A       

#47 from Fibromyalgia.        

 Self-Reported Body Awareness: Da Costa Silva L; Belrose C; 202 Front Psychol 10.3389/fpsyg.2022. DaCostaSil Included KVB, JK  
 Validation of the Postural Trousselard M; Rea B; Seery E; 2  946271 va 2022   

 Awareness Scale and the Verdonk C; Duffaud AM       

 Multidimensional Assessment of        
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 Interoceptive Awareness (Version        

 2) in a Non-clinical Adult French-        

#57 Speaking Sample.        

 Alexithymia and Alcohol Use: Lyvers, M.; Thorberg, F.A. 202 Journal of 10.1007/s10862-023- Lyvers Included KVB, JK 10/9/2023 
 Evaluating the Role of  3 Psychopathology 10034-y 2023    

 Interoceptive Sensibility with the   and Behavioral      

 Revised Multidimensional   Assessment      

 Assessment of Interoceptive         

#97 Awareness         

 Testing the independence of self- Murphy, J; Brewer, R; Plans, D; 202 QUARTERLY 10.1177/1747021819 Murphy Included KVB, JK 1/3/2024 
 reported interoceptive accuracy Khalsa, SS; Catmur, C; Bird, G 0 JOURNAL OF 879826 2020    

 and attention   EXPERIMENTAL      

#107    PSYCHOLOGY      

 A novel self-report scale of Vlemincx, E; Walentynowicz, M; 202 PSYCHOLOGY & 10.1080/08870446.2 Vlemincx Included KVB, JK 1/3/2024 
 interoception: the three-domain Zamariola, G; Van Oudenhove, 1 HEALTH 021.2009479 2021    

 interoceptive sensations L; Luminet, O        

#114 questionnaire (THISQ)         

 The relationships between Longarzo, M; D'Olimpio, F; 201 FRONTIERS IN 10.3389/fpsyg.2015. Longarzo Included KVB, JK 10/9/2023 
 interoception and alexithymic trait. Chiavazzo, A; Santangelo, G; 5 PSYCHOLOGY 01149 2015    

 The Self-Awareness Questionnarie Trojano, L; Grossi, D        

#133 in healthy subjects         

 Exploring the contributions of Morales, C; Dolan, SC; 202 EATING AND 10.1007/s40519-022- Morales Included KVB, JK 10/9/2023 
 affective constructs and Anderson, DA; Anderson, LM; 2 WEIGHT 01490-8 2022    

 interoceptive awareness to feeling Reilly, EE  DISORDERS-      

 fat   STUDIES ON      

    ANOREXIA      

    BULIMIA AND      

#135    OBESITY      

 Alexithymia: a general deficit of Brewer, R; Cook, R; Bird, G 201 ROYAL SOCIETY 10.1098/rsos.150664 Brewer Included KVB, JK 13/9/2023 
#143 interoception  6 OPEN SCIENCE  2016    

 The Role of Interoceptive Ventura-Bort, C; Wendt, J; 202 FRONTIERS IN 10.3389/fpsyg.2021. Ventura- Included KVB, JK 13/9/2023 
 Sensibility and Emotional Weymar, M 1 PSYCHOLOGY 712418 Bort 2021    

 Conceptualization for the         

#164 Experience of Emotions         

 Shared and unique interoceptive Gaggero, G; Dellantonio, S; 202 PLOS ONE 10.1371/journal.pone Gaggero Excluded - sample not   
 deficits in high alexithymia and Pastore, L; Sng, KHL; Esposito, 2  .0273922 2022 independent to Gaggero 2021 

#184 neuroticism G      

 The Feeling of Me Feeling for You: Mul, Cari-l√®ne; Stagg, Steven 201 Journal of Autism 10.1007/s10803-018- Mul 2018 Included KVB, NG 2/9/2023 
 Interoception, Alexithymia and D.; Herbelin, Bruno; Aspell, Jane 8 and Developmental 3564-3     

#233 Empathy in Autism E.  Disorders      

 Associations Between Mental Edwards DJ; Lowe R 202 Front Psychol 10.3389/fpsyg.2021. Edwards Included KVB, NG 5/2/2024 
 Health, Interoception,  1  637802 2021    

 Psychological Flexibility, and Self-         

 as-Context, as Predictors for         

 Alexithymia: A Deep Artificial         

#237 Neural Network Approach.         

 Ready, set, ‚Ä¶and difficultly Sweetnam, Taylor J.; Flack, Mal 202 Acta Psychologica https://doi.org/10.101 Sweetnam Included KVB, NG 2/11/2023 
 slowing down: What role does  3  6/j.actpsy.2023.1039 2023    

 alexithymia, emotional regulation    58     

 and interoceptive awareness play         

#239 in exercise dependence?         

 Relationships between alexithymia Taylor, Graeme J.; Parker, 199 Journal of https://doi.org/10.101 Taylor 1996 Included KVB, NG 2/11/2023 
 and psychological characteristics James D.A.; Bagby, R.Michael; 6 Psychosomatic 6/S0022-     

#240 
associated with eating disorders Bourke, Michael P.  Research 3999(96)00224-3     

 Adult attachment styles and Ferraro, Isabella K; Taylor, 202 Personality and https://doi.org/10.101 Ferraro Included KVB, NG 1/3/2024 
 emotional regulation: The role of Amanda M 1 Individual 6/j.paid.2021.110641 2021    
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 interoceptive awareness and   Differences      

#241 alexithymia         

 Interoceptive Awareness, Berenguer, Cl√°udia; Reb√¥lo, 201 Journal of Sex & 10.1080/0092623X.2 Berenguer Included KVB, NG 1/3/2024 
#243 Alexithymia, and Sexual Function Catarina; Costa, Rui Miguel 9 Marital Therapy 019.1610128 2019    

 Alexithymic characteristics and Vinni, Eleni; Karaivazoglou, 202 Annals of  Vinni 2023 Included KVB, NG 15/11/2023 
 interoceptive abilities are Katerina; Tourkochristou, 3 Gastroenterology     

 associated with disease severity Evanthia; Tsounis, Efthymios;       

 and levels of C-reactive protein Kalogeropoulou, Maria;       

 and cytokines in patients with Konstantopoulou, Georgia;       

 inflammatory bowel disease Lourida, Theoni; Kafentzi,       

  Theodora; Lampropoulou, Efi;       

#248  Rodi, Maria       

 Construct validity of the sensory Dunn, Winnie; Brown, Catana; 202 Frontiers in  Dunn 2022 Included KVB, NG 15/11/2023 
 profile interoception scale: Breitmeyer, Angela; Salwei, 2 Psychology     

 Measuring sensory processing in Ashley       

#262 everyday life        

 Untangling self-reported Campos, Carlos; Rocha, Nuno; 202   Campos Included KVB, NG 15/11/2023 
 interoceptive attention and Barbosa, Fernando 1 2021    

 accuracy: Evidence from the       

 european portuguese validation of       

 the body perception questionnaire       

 and the interoceptive accuracy       

#265 scale       

 He Who Seeks Finds (Bodily T√ºnte, Markus R; Petzke, Tara; 202   T√ºnte Included KVB, NG 15/11/2023 
 Signals): Differential Effects of Brand, Sebastian; Murphy, 2 2022    

 Self-Reported Interoceptive Jennifer; Witth√∂ft, Michael;      

 Attention and Accuracy on Hoehl, Stefanie; Weymar,      

 Subclinical Psychopathology in a Mathias; Ventura-Bort, Carlos      

#266 German-Speaking Sample       

 Emotional Dysfunction and Bonete, Saray; Molinero, Clara; 202 Behavioral  Bonete Included KVB, NG 1/12/2023 
 Interoceptive Challenges in Adults Ruisanchez, Daniela 3 Sciences 2023    

#285 with Autism Spectrum Disorders        

 Examining the Incremental Validity Zahid, Aqsa; Taylor, Graeme J.; 202 Journal of 10.1080/00223891.2 Zahid 2023 Included KVB, NG 5/2/2024 
 of the Perth Alexithymia Lau, Sharlane C. L.; Stone, 3 Personality 023.2201831     

 Questionnaire (PAQ) Relative to Suddene; Bagby, R. Michael  Assessment      

 the 20-Item Toronto Alexithymia         

#288 Scale (TAS-20)         

 Emotional regulation deficits in Ben Hassen, Nour; Molins, 202 Research in https://doi.org/10.101 BenHassen Included KVB, NG 1/12/2023 
 autism spectrum disorder: The role Francisco; Garrote-Petisco, 3 Developmental 6/j.ridd.2022.104378 2023    

#289 
of alexithymia and interoception Dolores; Serrano, Miguel √Ångel  Disabilities      
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10.1093/scan/nst058 Ernst 2014 Included KVB, NG  

 
  



 
 

379 

Appendix F. Paper 2 Online Supplemental Materials 

Physical and Psychiatric Diagnoses Self-Reported by Participants 
 
Participants who nominated that they had a current diagnosis of a physical and/or mental condition were prompted to disclose of their diagnoses using a free-

text option. These were manually reviewed by the first author. For physical diagnoses, these were categorised according to the bodily system affected where 

applicable. For psychiatric diagnoses, clinical categorisations were made according to disorder categories included in the Diagnostic and Statistical Manual of 

Mental Disorders (5th ed.; DSM–5; American Psychiatric Association, 2013), and were not derived from formal clinical diagnoses or interviews. Table S1 

contains current conditions that were self-reported by 119 participants. 

Table S1. 
Self-Disclosed Diagnoses of Physical and Psychiatric Conditions 

Diagnosis  N (% of cases) a 

Physical Diagnosis 18 (4.32%) 
  Autoimmune (e.g., hypo-, hyperthyroidism) 3 (16.7%) 
  Cardiovascular 1 (5.6%) 
  Gastrointestinal 1 (5.6%) 
  Gynaecological 2 (11.1%) 
  Long COVID 1 (5.6%) 
  Neurological (e.g., migraine) 2 (11.1%) 
  Ocular 1 (5.6%) 
  Respiratory (e.g., asthma) 7 (38.9%) 
Psychiatric Diagnosis 101 (24.2%) 
  Anxiety Disorders 60 (59.4%) 
  Bipolar and Related Disorders 4 (4.0%) 
  Depressive Disorders 53 (52.5%) 
  Feeding and Eating Disorders 2 (2.0%) 
  Neurodevelopmental Disorders 19 (18.8%) 
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  Obsessive-Compulsive and Related Disorders 10 (9.9%) 
  Personality Disorders 2 (2.0%) 
  Sleep-Wake Disorders 1 (1.0%) 
  Somatic Symptom and Related Disorders 1 (1.0%) 
  Trauma- and Stressor-Related Disorders 7 (6.9%) 
  Not Specified 1 (1.0%) 
Comorbid Psychiatric Disordersb 47 (46.5%) 
Comorbid Physical and Psychiatric Diagnoses 8 (1.9%) 
a Percentage exceeds 100%, for psychiatric diagnosis, as multiple participants reported two or more diagnoses.  
b Anxiety comorbid to Depression (n=21), Anxiety comorbid to Depression and other disorders (e.g., Obsessive-Compulsive; n=10), Anxiety 
comorbid to another disorder (e.g., OCD, n=7), Depression comorbid to another disorder (e.g., ADHD, n=2), Bipolar and Related comorbid to 
another disorder (e.g., Feeding and Eating; n=2), Neurodevelopmental disorder comorbid to another disorder (e.g., Personality Disorder; n=4). 
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Body-Mind Connection Questionnaire Administered for Field Testing 

Body-Mind Connection Questionnaire 
This section asks you to indicate how applicable a series of statements regarding your body 
and mind are to you generally. By that, we mean how they apply to you most of the time. 
Some of these will be a series of statements related to bodily sensations (e.g., hunger, thirst, 
need for air, etc.) and/or emotions. There are no right or wrong answers. 
 
 

1. I consider myself in touch 
with my body and mind. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

2. I can direct my focus toward 
how specific parts of my body 
feel. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 

me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true 

of me 
 

3. It is easy for me to focus on 
specific sensations if they are 
suddenly experienced. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 

me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true 

of me 
 

4. It is easy for me to focus on 
specific sensations if I 
purposefully think about 
them. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 

me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true 

of me 
 

5. I often push my bodily 
sensations to run in the 
background when I am busy. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 

me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true 

of me 
 

6. If I have not thought about my 
bodily sensations for some 
time, it is challenging for me 
to become aware of them 
again. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 

me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true 

of me 
 

7. Where possible, I always 
attend to what my body is 
telling me.  

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

8. I am usually proactive in 
addressing the needs of my 
body.  

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

9. I don’t generally experience 
emotions alongside bodily 
changes (e.g., changes in 
heartrate or breathing, 
sweating). * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

10. I generally experience bodily 
changes alongside emotions. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

11. I’m not really concerned 
about how bodily sensations 
make me feel. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 



 
 

382 

12. I find it hard to identify 
changes in my body 
associated with positive or 
negative emotions. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

13. If I were asked to, I’d find it 
hard to describe changes in 
my body associated with 
positive or negative emotions. 
* 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

14. I tend to focus on things 
happening in my physical 
environment rather than what 
is happening inside of me. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

15. I often forget to drink unless 
there is a drink readily at 
hand. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

16. I eat at mealtimes, regardless 
of whether I’m hungry. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

17. I listen to my body to decide 
when to stop eating or 
drinking after being very 
hungry or thirsty. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

18. After eating a main meal, I 
typically experience both a 
sense of fullness and a 
change in my emotions. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

19. I feel disconnected from my 
body. * 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

20. Feeling physically well is 
something that I prioritise in 
life. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 
me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 
 

6 
True of me 
 

7 
Very true 

of me 
 

21. Feeling mentally well is 
something that I prioritise in 
life. 

1 
Very 

untrue of 
me 

 

2 
Untrue of 

me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true 

of me 
 

22. I value being well-balanced in 
my body and my mind. 

 

1 
Very 

untrue of 
me 

 

2 
Untrue of 

me 

3 
Somewhat 
untrue of 

me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true 

of me 
 

 
Asterisks indicate reverse scoring of item. 
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Results of Group Differences in BMCQ Scales According to Demographic Variables  
 
Table S2 
Means and Standard Deviations for BMCQ Scales According to Age, Education Level, BMI (Self-Reported), Smoking Status, Alcohol 
Consumption, Psychiatric Diagnosis, Sport and Exercise Engagement, Yoga Practice, and Mindfulness and Meditation Practice (N=316). 
 

    Interoceptive Attention   Sensation-Emotion Articulation   Body-Mind Values 
Characteristic n M SD   M SD   M SD 
Age          

18-19 28 5.04 0.66  4.11 1.12  4.82 1.09 
20-29 119 5.15 0.99  4.20 1.22  5.08 1.03 
30-39 117 5.17 0.95  4.28 1.22  5.17 1.02 
40-50 51 5.25 0.69  4.27 1.06  4.90 0.87 

Gender          
 Male 124 5.15 0.87  3.98 1.08  5.15 0.96 
 Female 189 5.17 0.93  4.40 1.22  5.01 1.03 

Education          
 Year 10 or lower 6 5.04 1.02  3.61 1.25  4.81 0.63 
 Year 12 121 5.04 0.94  4.10 1.19  4.99 1.12 
 Bachelor’s degree 111 5.22 0.92  4.26 1.23  5.07 0.99 
 Honours 15 5.20 0.71  4.31 1.17  5.40 0.61 
 TAFE or vocational training 11 5.30 0.51  4.27 1.08  5.11 0.68 
 Masters 41 5.21 0.95  4.57 1.07  5.09 1.00 
 PhD or Doctorate 6 5.58 0.74  4.17 0.81  5.36 0.55 
 Graduate Certificate 5 5.90 0.45  4.93 1.19  5.33 1.06 

BMI (Self-Report)          
 Underweight 10 5.43 0.53  4.83 0.89  4.97 0.62 
 Normal 136 5.31 0.86  4.36 1.14  5.27 1.04 
 Overweight 76 4.95 1.09  3.98 1.28  4.94 1.05 
 Obese 74 5.07 0.83  4.23 1.09  4.80 0.91 

 Smoking Status          
 Smoker 33 5.07 1.19  3.94 1.41  4.78 1.27 
 Non-smoker 283 5.18 0.87  4.27 1.15  5.10 0.97 

Alcohol Consumption          
 0-1 times per week 224 5.19 0.90  4.27 1.19  5.08 1.01 
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 1-2 times per week 56 5.16 0.88  4.10 1.18  5.14 1.00 
 2-3 times per week 19 5.17 0.86  4.56 1.08  5.26 0.78 
 3-4 times per week 7 5.29 0.94  3.81 1.29  4.52 1.05 
 4 or more times per week 10 4.53 1.26  3.93 1.09  4.25 1.01 

Sport and Exercise          
 Yes 208 5.27 0.85  4.26 1.18  5.26 0.93 
 No 108 4.96 0.98  4.19 1.19  4.69 1.06 

Yoga          
 Yes 52 5.50 0.80  4.67 1.05  5.57 0.82 
 No 264 5.10 0.91  4.15 1.19  4.96 1.01 

Mindfulness and Meditation          
 Yes 75 5.55 0.81  4.49 1.24  5.54 0.80 
 No 241 5.04 0.90   4.16 1.15   4.91 1.02 
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Table S3 
Results of Group Difference Analyses for BMCQ Scales According to Age, Education Level, BMI (Self-Reported), Smoking Status, Alcohol 
Consumption, Psychiatric Diagnosis, Sport and Exercise Engagement, Yoga Practice, and Mindfulness and Meditation Practice (N=316). 
 

  Interoceptive Attention   Sensation-Emotion Articulation   Body-Mind Values 

Characteristic df Statistic p Group Comparisons   df Statistic p Group Comparisons   df Statistic p Group Comparisons 

Age 3, 108.47 0.60 .616 
  

3, 99.82 0.24 .868 
  

3, 311 1.47 .228 
 

Gender 311 -0.22 .829 
  

311 -3.07 .002 Females > Males 
 

311 1.18 .239 
 

Education 7, 308 1.11 .356 
  

7, 308 1.68 .298 
  

7, 308 0.51 .828 
 

BMI (Self-Report) 3, 292 3.06 .029 Normal > Overweight 
 

3, 292 2.67 .048  
 

3, 292 4.04 .008 Normal > Obese 

Smoking Status 36.09 -0.51 .615 
  

314 -1.53 .126  
 

36.47 -1.37 .180  

Alcohol Consumption 4, 311 1.33 .260 
  

4, 311 0.99 .418 
  

4, 311 2.46 .046 
 

Sport and Exercise 314 2.90 .004 Regular Sport > No Regular Sport 
 

314 0.56 .573 
  

314 4.9 <.001 Regular Sport > No Regular Sport 

Yoga 314 2.99 .003 Yoga > No Yoga 
 

314 2.89 .004 Yoga > No Yoga 
 

84.55 4.06 <.001 Yoga > No Yoga 

Mindfulness and Meditation 314 4.36 <.001 Mindfulness > No Mindfulness   314 2.13 .035 Mindfulness > No Mindfulness   156.93 5.55 <.001 Mindfulness > No Mindfulness 

 
 
Adjusted degrees of freedom are reported where homogeneity of variance was not assumed (Levene’s p<.05). For post-hoc comparisons, 
Bonferroni correction was interpreted; Games-Howell interpreted for non-parametric F-test (Welch’s). 
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Appendix G. Paper 3 Supplemental Materials 

Psychological Disorders Self-Reported by the Sample 
 As displayed in Table S1, 92 participants self-reported a diagnosis of a current 

psychological disorder. Most commonly, comorbid depression and anxiety was reported, 

whether together or alongside an additional co-occurring disorder(s), accounting for 37% of 

the reported diagnoses. Anxiety was also frequently reported. Depression and 

neurodevelopmental conditions, such as attention deficit hyperactivity disorder (ADHD) and 

autism spectrum disorder (ASD) also represented commonly reported diagnoses. 

 

Table S1. 

Psychological Disorders Self-Reported by the Sample (N = 92). 

Diagnosis N (%) 

ADHD 6 (6.5%) 

Anxiety 23 (25.0%) 

ASD 3 (3.3%) 

Bipolar disorder 2 (2.2%) 

Comorbid anxiety and other (e.g., ASD) 6 (6.5%) 

Comorbid depression and anxiety 26 (28.3%) 

Comorbid depression, anxiety, and other (e.g., eating disorder) 8 (8.7%) 

Comorbid depression and other (e.g., ADHD) 3 (3.3%) 

Comorbid other (e.g., ASD and ADHD) 1 (1.1%) 

Depression 10 (10.9%) 

Not specified 2 (2.2%) 

Post-traumatic stress disorder 2 (2.2%) 
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Supplemental File S1. Original 13-Item Body-Mind Connection Questionnaire and 
Scoring Instructions 
 

Body-Mind Connection Questionnaire 
This questionnaire asks you to indicate how applicable a series of statements regarding your 
body and mind are to you generally. By that, we mean how they apply to you most of the 
time. Some of these will be a series of statements related to bodily sensations (e.g., hunger, 
thirst, need for air, etc.) and/or emotions. There are no right or wrong answers. 
 

1. I consider myself in touch 
with my body and mind. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

2. I can direct my focus toward 
how specific parts of my body 
feel. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

3. It is easy for me to focus on 
specific sensations if they are 
suddenly experienced. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

4. It is easy for me to focus on 
specific sensations if I 
purposefully think about 
them. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

5. Where possible, I always 
attend to what my body is 
telling me.  

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

6. I am usually proactive in 
addressing the needs of my 
body.  

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

7. I find it hard to identify 
changes in my body 
associated with positive or 
negative emotions. * 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

8. If I were asked to, I’d find it 
hard to describe changes in 
my body associated with 
positive or negative emotions. 
* 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

9. I tend to focus on things 
happening in my physical 
environment rather than what 
is happening inside of me. * 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

10. I feel disconnected from my 
body. * 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

11. Feeling physically well is 
something that I prioritise in 
life. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

12. Feeling mentally well is 
something that I prioritise in 
life. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

13. I value being well-balanced in 
my body and my mind. 

 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

 
Asterisks indicate reverse scoring of item. 



 
 

388 

 
Scoring Instructions 

Take the average of summed items on each BMCQ scale.  
Note: reverse-score items 7, 8, 9 on Sensation-Emotion Articulation, and item 10 on Body-
Mind Values. 
 
Interoceptive Attention: Direction of attentional resources toward interoceptive stimuli. Higher 
values reflect greater direction of attentional resources toward interoceptive stimuli.  

 
Q1 ____ + Q2 ____ + Q3 ____ + Q4 ____ / 4. 

 
Sensation-Emotion Articulation: Internal focus and capacity for articulating bodily changes 
associated with emotions. Higher values reflect greater internal focus and capacity for 
articulating bodily changes associated with emotions. 
 

Q7(R) ____ + Q8(R) ____ + Q9(R) ____ / 3. 
 
Body-Mind Values: Beliefs in mind-body integration and importance of wellbeing. Higher values 
reflect stronger beliefs in mind-body integration and importance of wellbeing. 
 

Q5 ____ + Q6 ____ + Q10(R) ____ + Q11 ____ + Q12 ____ + Q13____ / 6. 
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Supplemental File S2. Refined 10-Item Body-Mind Connection Questionnaire and Scoring 
Instructions 
 

Body-Mind Connection Questionnaire 
 
This questionnaire asks you to indicate how applicable a series of statements regarding your 
body and mind are to you generally. By that, we mean how they apply to you most of the 
time. Some of these will be a series of statements related to bodily sensations (e.g., hunger, 
thirst, need for air, etc.) and/or emotions. There are no right or wrong answers. 
 

1. I can direct my focus toward 
how specific parts of my body 
feel. 

1 
Very untrue 

of me 
 

2 
Untrue of 

me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

2. It is easy for me to focus on 
specific sensations if they are 
suddenly experienced. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

3. It is easy for me to focus on 
specific sensations if I 
purposefully think about 
them. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

4. I am usually proactive in 
addressing the needs of my 
body.  

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

5. I find it hard to identify 
changes in my body 
associated with positive or 
negative emotions. * 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

6. If I were asked to, I’d find it 
hard to describe changes in 
my body associated with 
positive or negative emotions. 
* 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

7. I tend to focus on things 
happening in my physical 
environment rather than what 
is happening inside of me. * 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

8. Feeling physically well is 
something that I prioritise in 
life. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

9. Feeling mentally well is 
something that I prioritise in 
life. 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

10. I value being well-balanced in 
my body and my mind. 

 

1 
Very untrue 

of me 
 

2 
Untrue of me 

3 
Somewhat 

untrue of me 
 

4 
Neutral 

 

5 
Somewhat 
true of me 

 

6 
True of me 

 

7 
Very true of 

me 
 

 
Asterisks indicate reverse scoring of item. 
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Scoring Instructions 
 
Take the average of summed items on each BMCQ scale.  
Note: reverse-score items 5, 6, and 7 on Sensation-Emotion Articulation. 
 
Interoceptive Attention: Direction of attentional resources toward interoceptive stimuli. Higher 
values reflect greater deployment of attentional resources toward interoceptive stimuli.  

 
Q1 ____ + Q2 ____ + Q3 ____ / 3. 

 
Sensation-Emotion Articulation: Internal focus and capacity for identifying and articulating 
bodily changes associated with emotions. Higher values reflect greater internal focus and 
capacity for identifying and articulating bodily changes associated with emotions. 
 

Q5(R) ____ + Q6(R) ____ + Q7(R) ____ / 3. 
 
Body-Mind Values: Beliefs in importance of physical and mental wellbeing. Higher values reflect 
stronger beliefs in importance of wellbeing. 
 

Q4 ____ + Q8 ____ + Q9 ____ + Q10____ / 4. 



 
 

391 

Appendix H. Paper 3 Evidence of Submission 

 




