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Overview 

Conditions marked with high levels of dissociation continue to be very difficult to treat 

effectively. As with other mental health difficulties, the field of interoception offers new lines of 

inquiry to better understand mechanisms underlying dissociative symptoms. This thesis explores the 

relationship between multisensory integration, dissociative symptoms and self-concept.  

Part 1 is a critical narrative review informed by a systematic search for intervention studies 

investigating effects on dissociation. A range of clinical, interoception and neurobiological literature is 

synthesized to offer a novel perspective on therapeutic mechanisms of change. Findings build on the 

fundamental role interoception plays in emotional regulation. Bodily self-awareness and sensory 

processing are both linked to change processes in trauma-focused, cognitive-behavioural, 

mindfulness-based and psychodynamically informed therapies.  

Part 2 investigates the relationship between embodied integration and self-concept 

integration. A novel virtual-reality experiment manipulating multisensory integration shows how 

sensitivity to sensory delay and susceptibility to dissociative symptoms relates to self-concept clarity. 

Findings from a control group are compared to two clinical groups: individuals meeting clinical 

threshold for depersonalisation derealisation disorder and those presenting with difficulties in line 

with borderline personality disorder. Potential implications related to how the minimal self may be 

related to the narrative self are also considered.  

Part 3 is a critical reflection on the motivations to research this area, and a selection of 

interesting issues related to conducting the study. Topics include the integration of mental health and 

physical health and involving service-users in mental health science research seeking to innovate. 

Wider implications for future research and clinical practice are also discussed.   
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Impact Statement 

Dissociation is transdiagnostic and related to increased risk and chronicity of mental illness. 

Acute levels of dissociative symptoms are present in the most intractable of difficulties. It is a 

symptom that is currently largely overlooked and its significance in condition maintenance is not 

being addressed in treatment with as much rigour as it could be.  Together with the parent study, the 

project supports the scientific endeavour to link interoception and sensory processing to dissociation 

and mental health more broadly. Specifically, the empirical findings elucidate the significant 

relationship between disrupted body-based regulation and higher-order metacognitive beliefs. This is 

a particular area that is less developed in the interoception literature. Clinically, it invites 

practitioners to consider the role of body-based techniques in addressing self-concept disruption.   

The empirical paper looks directly at the relationship between minimal self and narrative 

self, and signposts to a self-organising motivational drive for coherence. This is a concept that is only 

very lightly touched on in the literature to date. It builds a case for future studies to marry 

experimental methods from both social cognition and interoception. The translational research 

trajectory benefits greatly from including clinical groups in the early stages of innovation, and the 

project demonstrates different types of partnerships that offer an effective approach to recruiting 

those with clinical symptoms, or on treatment pathways. 

The literature review consolidates a broad plethora of clinical and neuroscience insights to 

provide a unique understanding of therapeutic change. The findings highlight many possible future 

research questions regarding the treatment of dissociation. By threading interoception through 

multiple modalities, the review demonstrates that the domain of interoceptive self-regulation is 

potentially a common active ingredient that demands more attention from researchers and 

practitioners. By presenting the emerging role of interoception across many mechanisms of change, 

including higher-order cognition and intersubjectivity, the review suggests that by raising the 

importance of both dissociation and interoception, wider treatment outcomes could be enhanced.  
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Abstract 

Dissociation is potentially more pervasive than current research or clinical practice acknowledges. 

Relatedly, there is scant research homing in on the precise mechanisms of improving dissociation. 

Dissociation increases clinical severity and risk so the gap in knowledge and treatment provision 

requires innovation. Ever expanding evidence continues to show that interoception is fundamental to 

emotions and chronic dissociation is commonly implicated in emotional dysregulation. The aim of 

this review is to elucidate unexplored mechanisms of change through the lens of interoception, in 

the hope that this will deepen our understanding of treating dissociation, and encourage novel paths 

of treatment development. A brief review of dissociation, interoception and their overlap is 

provided. This is followed by an evaluation of the possible mechanisms of therapeutic change 

through the lens of interoception. Primarily, the literature highlights the potential importance of 

improving multisensory integration in the treatment of dissociation, and provides possible 

mechanisms underpinning the conventional strategies including “grounding” skills. More specifically, 

the function of increasing present moment awareness (both internally and externally) may be a key 

change process. Directly, this may enhance attentional control and fear habituation. Indirectly, this 

may support cognitive reappraisal, memory reconsolidation, self-referential awareness and 

intersubjectivity. The true significance of basic coping strategies and their full potential may not be 

fully realised, and there could be widespread benefits to elevating the importance of embodiment 

and mindfulness-based coping strategies. This review also warrants further testing and developing of 

interoception-based interventions for dissociation.  
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Background 

1.1 Dissociative Symptoms and Disorders 

Dissociation refers to a breakdown of psychological and perceptual processes and the term 

has been used to describe a varied but interrelated list of both pathological and normal symptoms 

(Brown, 2006). This disconnection effects embodiment, sensory experience, perception of the 

immediate environment, self-processing, memory, and identity (Dell, 2006; Sierra et al., 2005). Two 

categories of dissociation have been proposed: detachment (where experiences have a sense of 

separation rather than being immersive) and compartmentalisation (where there is a clear 

separation between sensory-motor experience and perception) (Holmes et al., 2005).  

Dissociative disorders include depersonalisation derealisation disorder (DDD), dissociative 

amnesia, dissociative identity disorder (DID) and dissociative subtype of post-traumatic disorder 

(PTSD+DS). Reflecting “compartmentalisation” type of dissociation, functional neurological disorders 

are categorised as dissociative disorders in the ICD-11 (World Health Organisation, 2019). Beyond 

defined dissociative disorders, dissociation may in fact be ubiquitous to psychopathology (Lyssenko 

et al., 2018), with particularly high rates in post-traumatic stress disorder (PTSD), borderline 

personality disorder (BPD), and eating disorders. Not only is dissociation a hallmark of particularly 

acute and difficult treatment conditions such as DID, it is relevant to managing clinical risk, as 

dissociation has a highly significant relationship with suicide attempts and self-injury (Calati et al., 

2017; Gonzalez Vazquez et al., 2020; Kolek et al., 2019).  

Despite its clinical importance, there is limited consensus on dissociation’s aetiology (e.g. 

Bailey & Brand, 2017; Loewenstein, 2018; Lynn et al., 2019) and no dominant model for intervention. 

In terms of therapeutic change, there is a longstanding debate as to whether dissociation is a 

contraindication for treatment or not (e.g. Bae et al., 2016; Kleindienst et al., 2016; Murray et al., 

2022). There are surprisingly few studies where dissociation is an outcome variable, and even less 

where it as a primary outcome of interest. One review of randomised-control trials (Aujoulat et al., 



12 
 

2024) and a review taking a more inclusive approach (Burback, Forner, et al., 2024) indicate 

reduction in dissociation is possible. Both reviews found a highly heterogenous range of treatment 

modalities, and effect sizes ranged from small to large.  

To develop more precise and consistently effective treatments, back-translation of 

interventions can provide new insights on therapeutic change. The exploration of common processes 

in psychotherapy is highly complex (Cuijpers et al., 2019) and not yet attempted for dissociation 

specifically. The overall aim for this review is to apply contemporary affective neuroscience, namely 

interoception, to elucidate unexplored mechanisms of change, encourage new paths of treatment 

development and develop testable hypotheses.  Firstly, a brief overview of the alignment between 

dissociation and interoceptive integration are given including theoretical, neurobiological and 

empirical connections. Treatment studies are then evaluated through this lens, providing mechanistic 

links between therapeutic processes and interoception in the reduction of dissociation.  

1.2 Interoception and Mental Health 

Interoception describes the multi-faceted process by which the nervous system senses, 

monitors and integrates internal signals, in order to regulate the body and maintain homeostasis 

(Khalsa et al., 2018). Physiological feedback maps the state of the body, and these neural 

representations provide the basis of subjective feelings, including emotions (Craig, 2008). There is 

now strong evidence to support the intrinsic link between interoception and emotion (Critchley & 

Garfinkel, 2017), thus interoception is beginning to be recognised as a crucial dimension of mental 

health (Paulus & Stein, 2010; Quadt et al., 2018). Interoception could provide a pathway to 

understanding biomarkers of psychopathologies (Khalsa & Lapidus, 2016), expanding how we 

conceptualise and treat mental illness.  

To extrapolate how interoception may contribute to the development, maintenance, and 

recovery from mental health problems, it is necessary to delineate the different dimensions in 

interoception, from the raw sensation through to beliefs about one’s body connection. A 

multidimensional framework of interoception outlines eight levels of processing (Nord & Garfinkel, 
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2022; Suksasilp & Garfinkel, 2022). Each domain may have varying significance across mental health 

difficulties, including dissociation and dissociative disorders (see Table 1 for examples of associations 

between interoception and psychological measures in mental health).  

Table 1 

Dimensions of Interoception, Clinical Relevance, and Association with Dissociation 

Interoceptive Dimension Clinical Relevance Dissociation Association 

Interoception neural 
processing 

Melancholic depression, 
corresponds with a 
disconnection between 
interoceptive networks and 
attentional network (Hyett et 
al., 2015) 

Dorsal anterior cingulate 
cortex activity is the most 
reliable neurobiological 
signature of dissociative 
symptoms (Cavicchioli et al., 
2023) and plays primary role in 
determining salience of 
interoceptive signals (Medford 
& Critchley, 2010). 
 

Nature of afferent signals  Dysregulated afferent 
thermosensory signals are 
associated with affective 
disorders included depression 
(Raison et al., 2015).  
 

A bias towards attenuating 
interoceptive signals may 
contribute to 
depersonalisation symptoms 
(Saini et al., 2022). 

Preconscious impact of 
afferent signals 

Reduced heart rate recovery 
following psychological stress 
is associated with cognitive-
affective symptoms of 
depression (Gordon et al., 
2012) 

Dissociative experiences are 
preceded by enhanced 
activation in amygdala, insula 
and left thalamus at a pre-
conscious level, signifying 
emotional numbing 
(Felmingham et al., 2008). 
 

Interoceptive attention Social anxiety is associated 
with increased internal 
sensorimotor attentional bias 
(Mansell et al., 2003) 

DDD is associated with blunted 
heartbeat-evoked potentials 
during a heartbeat detection 
task suggesting potential 
difficulty in interoceptive 
attention (Schulz et al., 2015) 
 

Interoception accuracy Reduced interoceptive 
accuracy is present in 
functional neurological 
disorders (Wolters et al., 2022) 
 

Dissociative disorders are 
associated with lower 
interoceptive accuracy 
(Schäflein et al., 2018).  

Interoceptive insight Secondary care mental health 
service-users demonstrated a 
greater discrepancy between 
interoceptive accuracy and 

Interoceptive insight was a 
stronger predictor of 
dissociation in patients with 
functional neurological 
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confidence scores (Critchley et 
al., 2023). 

seizures than anxiety and 
depression (Koreki et al., 
2020). 
 

Interoception 
attribution/appraisal 

Catastrophic appraisals of 
interoceptive signals are 
central to panic disorder (Clark 
et al., 1997). 

Individuals with DDD make 
significantly different 
attributions of physical 
sensations than healthy 
controls and those with an 
anxiety disorder (Hunter et al., 
2014). 
 

Interoception self-report and 
beliefs  

Low body-trusting is related to 
suicidality (Hielscher & Zopf, 
2021). 

Increased interoceptive 
awareness is associated with 
reduced dissociative tendency 
(D’Antoni et al., 2022). 

 
Altered interoception features in conscious perceptions and cognitions that are central to 

select mental disorders (e.g. panic disorder). Interoceptive regulation may also underpin mental state 

in a very broad sense across the entire hierarchy of perception. Pre-conscious impact of afferent 

signals influences affect, and metacognitive beliefs regarding one’s body connectedness are closely 

associated with emotional regulation capabilities. The variability observed in mental disorders begs 

the question: what role does interoception have in recovery? Each interoceptive domain may be 

modifiable (Nord & Garfinkel, 2022) and interoception-based interventions have been found 

effective in improving symptomology in anxiety, eating disorders, psychosomatic disorders and 

addiction (Khoury et al., 2018).  

No studies have tested specific interoception-based interventions on dissociation; however 

preliminary studies are connecting alterations in interoceptive domains to different components of 

dissociation.  

1.3 Dissociation and Interoception  

1.3.1 Conceptual and Theoretical Overlap 

One of the first theories of dissociation posed by Pierre Janet in the early nineteenth century, 

described an apparent split in consciousness, where emotions, memories, and behaviours appeared 

dis-integrated (van der Hart & Horst, 1989). Conversely, robust first person selfhood is the result of 
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preconscious integration of interoceptive and exteroceptive signals (Tsakiris, 2017). Modern neuro-

imaging data is starting to show that dissociation is in fact a disorder of integration (Scalabrini et al., 

2020). A meta-analysis of fMRI studies on dissociative symptoms found that altered response across 

the emotional regulatory network (e.g. hippocampus, amygdala and insula) correspond with 

avoidance and inhibition of affect, as well as disrupted integration of physiological and higher order 

processing (Cavicchioli et al., 2023).  

The threat detection (Mobbs et al., 2009) and defence cascade models (Kozlowska et al. 

2015) explain dissociation as an evolutionarily defence response to inescapable threat to avoid 

overwhelm and further harm. The fronto-limbic inhibitory model of depersonalisation (Sierra & 

Berrios, 1998) explains how prefrontal cortex inhibits activity in the amygdala (responsible for 

emotional responses) and the anterior cingulate cortex (ACC, associated with vigilant attention), and 

anterior insula (hub of multisensory integration), leading to emotional numbing and disconnection 

from internal and environmental cues. This dominance of the prefrontal cortex may be associated 

with high rates of rumination and perseverant thinking in depersonalisation disorder (Quigley et al., 

2024). Importantly, the ACC and anterior insula both play central roles in interoception (Taylor et al., 

2009) and form the salience network, monitoring and responding to incoming signals.  

New theories of depersonalisation centre around predictive processing models of 

interoception.  Predictive processing is an influential computational framework for understanding 

how the brain may perceive information (Clark, 2013). These models state that the agent generates 

top-down predictions based on existing beliefs (priors); these are met with raw sensations, leading to 

prediction errors, which go on to update priors. Priors vary in precision (how confident we are in its 

accuracy), and prediction errors are prescribed precision-weighting (how salient errors are and 

whether priors update in response to them). The agent is motivated to minimise uncertainty by 

increasing accuracy of predictions and managing precision-weighting. A predictive processing 

concept that is particularly relevant to interoception and emotion is active inference (Seth & Friston, 

2016). This is a strategy of taking action to minimise uncertainty, for example autonomic responses 
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or cognitive action. It is thought that many mental disorders are indicative of failures in active 

inference (Paulus et al., 2019). Depersonalisation may be the result of aberrant salience of 

interoceptive signals, and instead of effective active inference providing an immersive first person 

perspective, individuals feel decentred from processing (Ciaunica et al., 2022). To enhance 

predictability, metacognitive beliefs that the self is not in control may develop, perpetuating 

predictions of disconnection. Alternatively, imprecise interoceptive predictions arise from previous 

intense experiences where threat was felt as inescapable. This leads to prediction errors with low 

precision-weighting, and therefore downregulated leading to a disembodied state (Saini et al., 2022).  

1.3.2 Empirical Evidence Linking Dissociation and Interoception 

A recent review mapped different domains of interoception against clusters of dissociative 

symptoms (Woelk & Garfinkel, 2024). The same grouping of symptoms are used to guide our 

evaluation. The authors drew on a range of factor analyses (Briere et al., 2005; Dell, 2006; Sierra et 

al., 2005) as well as the transdiagnostic domain-based framework Research Domain Criteria to 

outline symptom clusters: 1) reduced self-representation (i.e. depersonalisation), 2) impaired self-

other/self-world differentiation (i.e. derealisation), 3) altered emotional experience, and 4) altered 

subjective recall. There is emerging empirical evidence that interoception and sensory processing 

may underly each of these four clusters of symptoms.  

Interoceptive integration is thought to provide the foundation for moment-to-moment 

subjectivity, also referred to as “minimal self” (Gallagher, 2000). In dissociation, first-person 

perspective is disrupted as a result of reduced self-representation. Embodiment, or bodily (self-) 

consciousness, is the product of multisensory integration of proprioceptive, exteroceptive and 

interoceptive signals (Blanke, 2012). Recent findings showed that delaying visual cues, so they are 

misaligned with tactile cues, induces feelings of disembodiment and the effect is enhanced for those 

with higher rates of trait dissociation (Moffatt et al., 2025). A robust self depends on a robust 

boundary between ourselves and others and to the world (Simantov et al., 2021). Rudimentary self-

other distinction is evident in somatosensory and interoceptive processing of self-touch and other-
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touch (Boehme et al., 2019). Low-level self-other processing is disrupted in depersonalisation 

disorder (Chiu et al., 2016), and this is reflected in anomalous and distressing disconnection with 

others and the world (Ciaunica et al., 2023). 

Emotional overmodulation is thought to characterise dissociative subtype of PTSD (Lanius et 

al., 2012). A meta-analysis found that dissociation predicted rumination, worry, nonacceptance, 

avoidance and thought suppression, yet interestingly, it was not related to self-reported emotional 

suppression (Cavicchioli et al., 2021). A closer look at depersonalisation systems illustrates higher 

sympathetic arousal, and attenuated autonomic responses to emotional stimuli (Horn et al., 2020). 

Taken together, depersonalisation may result in altered, as opposed to reduced, emotional 

experience. Disconnection to the body may underly this dysregulation. Fear and threat processing is 

influenced by cardiac signals through baroreceptor activation (Critchley & Garfinkel, 2015) and 

interoceptive accuracy may enable adaptive reappraisal and in turn, the downregulation of affect 

(Füstös et al., 2013). Signifying the intrinsic relationship between affect and interoception, both 

monitoring your heartbeat and engaging in emotional experiences activates the anterior insula and 

ACC (Zaki et al., 2012).  

The last cluster of symptoms regards altered memory processing. Dissociation and 

depersonalisation is associated with worse immediate visual and verbal recall, but not delayed recall, 

implying deficits are in the early stages of perception (Fani et al., 2019; Guralnik et al., 2007). At the 

same time, those who dissociate recall sad memories more accurately and vividly than happy ones 

(Duman & Tekcan, 2022). A recent review concluded that both objective measures (i.e. interoceptive 

accuracy) and self-reported interoception beliefs are associated with memory and learning, but more 

research is needed (Werner & Schandry, 2024).  

In terms of shared neural correlates, the right anterior insula is reliably associated with 

interoception and subjective emotional experience (Zaki et al., 2012) and is commonly shown to 

have reduced activity in dissociative symptoms (Roydeva & Reinders, 2021). Two reviews (Cavicchioli 

et al., 2023; Roydeva & Reinders, 2021) concluded increased activity in the dorsal ACC is the most 
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reliable neurobiological signature of dissociative symptoms across multiple disorders. Together with 

the anterior insula, the ACC detects salience of interoceptive and exteroceptive signals (Medford & 

Critchley, 2010), and transforms interoceptive signals into subjective emotion and pain (Simmons et 

al., 2013).  

Evidence directly linking clinical dissociation with interoceptive processing is surfacing. 

Heartbeat-evoked potentials were reduced for those with DDD during a heartbeat detection task 

compared to controls, indicating reduced cortical representation and a potential difficulty In 

attending to interoceptive signals (Schulz et al., 2015). Research looking at objective 

psychophysiological measures (e.g. Heartbeat-evoked potentials, heart-rate variability and cortisol 

levels) suggest deficits in afferent and efferent signalling in BPD (Back & Bertsch, 2020), and patients 

with dissociative disorders also show lower interoceptive accuracy (Schäflein et al., 2018). When 

people with PTSD anticipate a shift in affective stimulus, they show reduced activation in the right 

anterior insula, indicating impaired interoceptive modulation (Simmons et al., 2009). Finally, the role 

of dissociation in psychosis is beginning to be acknowledged too (Longden et al., 2020) and initial 

findings suggest that failures in interoceptive and exteroceptive signals could account for both 

positive and negative symptoms (Yao & Thakkar, 2022). 

Treatment Studies  

A number of reviews find treatment effects on dissociation to be positive but 

underwhelming (Atchley & Bedford, 2021; Bloomfield et al., 2020; Burback, Forner, et al., 2024; 

Gaskell et al., 2023; Wang et al., 2024). Based on these reviews, we will discuss interventions within 

the following most researched modalities: trauma-focused therapy; dissociation focused cognitive-

behavioural therapy (CBT); mindfulness-based and body-oriented interventions; and psychodynamic 

and attachment-informed approaches. Table 2 maps potential therapeutic processes of changes 

across our four clusters of dissociative symptoms.  

Table 2 

Change Processes, Symptoms Targeted, and Interoception Domain 
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Change process Therapy modality Dissociative symptoms Interoception domain 

Fear habituation 
and emotional 
regulation 

Trauma-focused  
Mindfulness  
Psychodynamic 
 

Altered emotional 
experience 

Directly: afferent signal strength; 
accuracy; 
neural representation;  
interoceptive attribution; 
attention  interoceptive insight 
 
Indirectly: preconscious impact of 
afferent signals; self-report 
interoceptive beliefs  
 

Memory 
reconsolidation 

Trauma-focused   
Psychodynamic 

Altered subjective 
memory recall 
 

Directly/indirectly:  
neural representation; 
interoceptive attribution; accuracy 
 

Cognitive 
appraisal  

All Altered emotional 
experience 
 

Directly: interoceptive attribution; 
neural representations 
 
Indirectly: preconscious impact of 
afferent signals; self-report 
interoceptive beliefs  
 

Attentional 
control 

Mindfulness 
Trauma-focused   
CBT for dissociation / 
DDD 

Reduced self-
representation; 
impaired self-other / 
self-world; 
differentiation; 
altered subjective 
memory recall; 
altered emotional 
experience 
  

Directly: interoceptive attention; 
nature of afferent signals 
 
Indirectly: interoceptive accuracy; 
neural representation; 
interoceptive attribution; 
preconscious impact of afferent 
signals; interoceptive insight; self-
report interoceptive beliefs 
 

Body and 
present-moment 
awareness 

Mindfulness reduced self-
representation;  
altered emotional 
experience  
 

Directly: interoceptive attention; 
afferent signal strength; neural 
representations; interoceptive 
insight 
 
Indirectly:  
Interoceptive attribution; 
preconscious impact of afferent 
signals; self-report interoceptive 
beliefs 
 

Self-referential 
awareness 

Mindfulness 
CBT for dissociation / 
DDD 

Reduced self-
representation;  
altered emotional 
experience;  
disrupted subjective 
memory recall 
 

Indirectly: interoceptive 
attribution; preconscious impact 
of afferent signals; afferent signal 
strength; self-report interoceptive 
beliefs;  interoceptive insight 
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2.1 Trauma-Focused Therapy  

2.1.1  Review of Treatment Studies 

The only place dissociation is mentioned in the National Institute for Health and Care 

Excellence (2018) guidelines, is in treatment recommendations for PTSD, reflecting the widely 

accepted association between trauma and dissociation. This emphasis is reflected in the research 

literature. Some conceptualise PTSD as a dissociative disorder, with or without pathological 

depersonalisation (Nijenhuis, 2017). Historically, the focus of intervention research has been whether 

trauma-focused therapy is as effective for people with significant dissociation (e.g. Schiavone et, al., 

2018). There is less research on the effectiveness of treatment on dissociation specifically, 

nonetheless, the evidence so far suggests that trauma therapy has a small-moderate effect (Atchley 

& Bedford, 2021).  

All trauma-focused therapy involves activating trauma memories by bringing them to mind, 

but different protocols vary in terms of emphasis. Prolonged exposure therapy focusses on imaginal 

exposure to trauma memories and in-vivo exposure (e.g. avoided places, sounds, smells). A sample 

of 284 female veterans with PTSD +DS experienced a significant decrease in dissociation following 

prolonged exposure despite no particular adaptations (Wolf et al., 2016). Narrative exposure therapy 

prioritises memory exposure and aims to expand on narrative detail. This approach effectively 

reduced dissociation, amongst those with comorbid PTSD and BPD (Pabst et al., 2014; Steuwe et al., 

2016), and those with PTSD alongside a severe mental illness (Mauritz et al., 2020).  

Cognitive therapies (e.g. trauma-focused CBT (TF-CBT)) also involves exposure, however in 

this approach, autobiographical memories are elaborated with context and memory “updates” (i.e. 

“what I now know”). These therapies also seek to reappraise catastrophic interpretations and drop 

Intersubjectivity Psychodynamic 
Mindfulness 

Reduced self-
representation; 
impaired self-other / 
self-world 
differentiation; 
altered emotional 
experience 

Directly: interoceptive attention; 
Interoceptive attribution; neural 
representations 
 
Indirectly: preconscious impact of 
afferent signals; self-report 
interoceptive beliefs  
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maladaptive behavioural or cognitive coping strategies (Ehlers & Clark, 2000). TF-CBT and cognitive 

processing improved dissociation amongst patients with a history of childhood abuse (Chard, 2005a; 

Cohen et al., 2005), however elsewhere, no changes were observed (McDonagh et al., 2005). 

Eye-movement desensitisation reprocessing therapy (EMDR) is another exposure-based 

intervention that has been shown to be just as effective for PTSD as TF-CBT (Mavranezouli et al., 

2020). EMDR involves recalling key qualities of trauma memories, whilst focusing on the therapist’s 

finger moving from left to right, or alternative bilateral stimulation such as tapping the body. EMDR 

reduces dissociation scores too (Gonzalez-Vazquez et al., 2018; Slotema et al., 2019), and its effects 

on dissociation are comparable to other CBT based approaches (Boterhoven de Haan et al., 2020; 

Molero-Zafra et al., 2024; Rothbaum et al., 2005). One study found no effect on dissociation, 

however the study excluded high dissociation scores (Burback, Yap, et al., 2024).  

2.1.1 Stabilisation and Phase-Based Approaches 

Several studies test the effectiveness of stabilisation phase prior to trauma-focused 

intervention. The International Society for the Study of Trauma and Dissociation Guidelines for 

treating DID recommend a three-phase model (Chu et al., 2011). The principle is also applied to 

individuals with complex trauma histories (APA, 2024). It is argued that this approach reduces drop-

out and prevents the negative effects of dissociation on exposure. Stabilisation aims to establish 

objective and relational safety, and to build skills that support emotional regulation. 

Dissociation and other PTSD symptoms did improve following phased-based methods, 

according to one randomised-control trial, however, these improvements were not noticeable until 

after the trauma-focused phase (Wigard et al., 2024). Dissociation was not improved by delivering a 

structured stabilisation phase prior to Imaging Rescripting (Raabe et al., 2022) or EMDR (Vliet et al., 

2024). On the other hand, a 104-person trial established that it depends on the baseline dissociation 

scores (Cloitre et al., 2012). Whilst stabilisation had no additive effect for those with low dissociation, 

it did enhance both outcomes for those with high dissociation rates. At the 6-month follow-up, 

individuals without stabilisation returned to baseline levels, but those who completed both 
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components, saw sustained decline in dissociation. Dialectical behaviour therapy is a standalone 

treatment originally developed for BPD and has four skills-based components: mindfulness, 

emotional regulation, distress tolerance and interpersonal effectiveness. It has been shown that 

dialectical behavioural therapy with either exposure or cognitive trauma therapy is more effective for 

decreasing dissociation than either on their own (Bohus et al., 2020; Harned et al., 2014).  

2.1.2 Mechanisms of Change  

Exposure-focused treatments are rooted in classical conditioning and the emotional 

processing theory of PTSD (Rauch & Foa, 2006). The core aim is to overcome ongoing sense of threat 

with fear habituation. It is posited that fear structures link stimulus, response and meaning and over-

generalised rigid meanings (e.g. “I am inherently incapable” or “the world is dangerous”) make it 

hard to update these structures with new or corrective information. Prolonged exposure involves 

repeatedly recalling the memory at an optimum state of arousal, to allow for these meanings to be 

updated (Hembree et al., 2003). The cognitive theory of PTSD builds on this concept of over-

generalised meanings and elevates the importance of maladaptive appraisal of both the event, and 

traumatic sequelae (Ehlers & Clark, 2000). This model also assumes that elaborating memory with 

more context (e.g. time, location, explanatory factors) is required for past experiences to be stored as 

long-term memories. These cognitive-affective theories also align with the dual-processing model 

(Brewin et al., 1996) which identifies automatically accessed sensory representation and linguistically 

accessed contextual representations as unintegrated in PTSD.  

For EMDR, bilateral stimulation demands dual attention. Whether exposure is the active 

mechanism, or bilateral stimulation is additive, remains controversial (Novo Navarro et al., 2018). 

Nonetheless, additional eye movement is associated with increased effectiveness of exposure 

therapy, and reduced emotional valence of memories (Lee & Cuijpers, 2013). In line with the dual 

processing model (Brewin et al., 1996), dual attention increases accessibility of contextual 

associations. Another theory is the orienting response model which states that eye movements 

trigger investigatory reflex allowing subsequent relaxation in response to signs of safety (Armstrong 
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& Vaughan, 1996). De-arousal and the positive valence allows negative memories to be conditioned 

with benign stimulus and an approach orientation, as opposed to threat stimulus and avoidance 

responses (MacCulloch & Feldman, 1996). It is notable that there is far less emphasis on repeated 

“re-living” the event or developing a more detailed narrative and yet it is an effective PTSD 

treatment. The protocol also involves mindful awareness of trauma-related symptoms (e.g. 

physiological sensations) and cognitive restructuring (Lee et al., 2006).  

In terms of trait dissociation, within the context of PTSD, it is conceptualised as a trauma-

response, so the reduction of dissociation is presumed to be a secondary consequence of reduction 

in PTSD symptoms.  

2.1.2.1 Interoception, Exposure and Fear Habituation 

Given that trauma therapy is the application of fear habituation (Craske et al., 2014), 

attending to internal sensations of arousal are actually central to the process. To date, interoception 

has only been identified as relevant to panic treatment where interoceptive attention is formulated 

as a key maintenance factor. It has been acknowledged that interoceptive dysregulation could be 

central to fear learning and fear extinction (Joshi et al., 2023), however there is a gap in research 

looking at different dimensions of interoception (e.g. accuracy or attention) in fear extinction 

(Werner & Schandry, 2024).  

At the level of afferent signals, traumatic experiences overwhelm somatic sensory processing 

with acutely salient afferent signals. Post trauma, habitual hyperarousal and hypo-arousal response 

to sensory signals leads to chronic miscommunication between the mind and body (Kearney & 

Lanius, 2022). Fear habituation involves the reprocessing of sensory representations so that afferent 

signals of fear are tolerated and contextualised. When a phobic image is presented at cardiac systole 

(heart contraction) subjective symptoms reduce more than when the image is presented at diastole 

(heart relaxation) (Watson et al., 2019) demonstrating that salient physiological sensations mediate 

fear habituation. Behavioural avoidance also reduced more in the group who saw the image in time 

with the either systole or diastole compared to those who saw it presented at random timings. This 



24 
 

implies the coupling of self-relevant representations (i.e. one’s heartbeat) and the target for 

habituation has an impact across the hierarchy of agentic action. Both these mechanisms may be 

disadvantaged by dissociative attenuation of arousal.  

Within these frameworks, hypo-arousal seen in peri-traumatic dissociation obstructs 

encoding preventing the creation of verbally accessible memories (Brewin et al., 1996), and ongoing 

trait dissociation blocks both fear habituation and memory integration post-trauma. Therefore, the 

key consideration within CBT is encouraging optimum arousal so that fear desensitisation is possible. 

Coping strategies, referred to as “grounding”, or “reality-focussing”, are taught to counteract both 

acute arousal and dissociative symptoms (Kennedy et al., 2013; Kennerley, 1996). Grounding targets 

afferent signals (by using touch, pressure, vision etc.). This improves attention, accuracy and 

attribution of internal and external signals. Grounding also provides exteroceptive sensory feedback 

which contributes to bodily self-consciousness (Park & Blanke, 2019; Salvato et al., 2020). 

At a neural processing level, different insula subregion functional connectivity patterns 

distinguishes between PTSD and PTSD+DS (Harricharan et al., 2020) but both types  exhibit reduced 

connectivity between the insula and sensorimotor processing areas emphasising the role of 

disrupted multisensory integration. PTSD+DS also displays reduced connection between anterior 

insula and primary visual cortex, suggesting that depersonalisation and derealisation moderates the 

salience of visual cues. We are not aware of studies demonstrating neural correlates of 

improvements in PTSD+DS however, findings related to PTSD further support the importance of 

interoception. Successful PTSD treatment (including CBT, EMDR, and mindfulness amongst others), is 

associated with reduced activity in the amygdala and insula, and increased activity in dorsal ACC and 

hippocampus (Aupperle et al., 2013; Malejko et al., 2017; Szeszko & Yehuda, 2019) implying a change 

in the monitoring and responding to internal signals. Following prolonged exposure there were 

increases in connectivity between the amygdala and insula, between the insula and posterior 

ventromedial prefrontal cortex, and reduced connectivity to frontoparietal control regions (Fonzo et 
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al., 2021). These shifts suggest changes in affective processing, emotional regulation and cognitive 

control may be mediated by activity in the interoceptive hub. 

EMDR may also improve body to brain communication by moderating the salience of 

afferent signals. Researchers analysed brain-heart interplay (BHI) by combining autonomic measure 

and neural response data. Connectivity from the heart to the brain increased in participants 

following EMDR (Malandrone et al., 2024). This may be due to increases in parasympathetic vagal 

tone and decreases in heart rate that follow directly after saccadic eye movements begin (Sack et al., 

2008). Bilateral eye movements have also been shown to reduce strength of emotional response, 

including bodily sensations (Barrowcliff et al., 2004). Eye movement during exposure increased 

connectivity between right supplementary eye field and both right anterior insula, and dorsal lateral 

prefrontal cortex for those with PTSD, compared to controls (Harricharan et al., 2019). Trait and state 

dissociative symptoms reduced this connectivity for those with PTSD+DS indicating that integration 

between interoception and higher order processing is potentially modulated by a reduction in visual 

salience and attentional control. 

2.1.2.2 Interoception and Memory Reconsolidation 

Memory reconsolidation, a presumed change mechanism in TF-CBT, describes the process of 

retrieving and revising or reprocessing memories, so that they are stored in a more stable form in 

long-term memory. The influence of emotion on memory is well established, so we can predict that 

interoception plays a role. Hyperarousal allows sensory input to dominate, and memories cannot be 

updated. Conversely, downregulated sensory processing as in dissociation, also prevents memory 

updating (Harricharan et al., 2019). According to the multiple trace theory whenever a memory is 

recollected it is in a “fragile form”, where adaptive reappraisals and new emotional experiences can 

be absorbed into the structure (Lane et al., 2015). The crucial role of emotional arousal in 

therapeutic change set out by Lane and colleagues, can be interpreted as the crucial role of 

interoception. Whether an original memory can be reconsolidated, or simply new associations are 
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made, is beyond the scope of this current discussion, however, in either case, new representations of 

subjective feelings require body-awareness, interoceptive attribution or appraisal.  

Emotional arousal (synonymous with afferent salience), versus emotional valence 

(determined by interoceptive appraisal and attribution) may have dissociable effects on memory. 

High heart-beat perception has been shown to predict enhanced recall of both positive and negative 

features of emotive images, but not of neutral features (Pollatos & Schandry, 2008) and heart signals 

may both influence fear processing and enhance fear memories (Critchley & Garfinkel, 2015). A 

meta-analysis concluded that high-moderate arousal increases accuracy, at the same time, negative 

and positive valence actually reduces accuracy, compared to neutral valence (Pereira et al., 2023). 

Higher subjective arousal has more of an influence on attention towards salient stimuli, than valence 

(Sutherland & Mather, 2018), suggesting that strength of afferent signals has an effect on memory 

encoding. Implicit memory may also be affected by afferent signals. Words shown at systole, were 

less likely to be remembered than those shown at diastole, but people with high interoceptive 

accuracy demonstrated a smaller difference between the two (Garfinkel et. al., 2013). Therefore, 

having more precise interoceptive feedback improved memory. Taken together, afferent signals have 

a preconscious impact on encoding, and interoceptive accuracy (i.e. perception) also improves 

memory accuracy.  

Being excited, scared, relaxed or bored all effect how fast and slow time passes (Wittmann, 

2013), and the insula has been identified as locus of time perception (Craig, 2009), suggesting 

interoception may be central to the passing of time. Very little exists on this topic, however acute 

depersonalisation has been shown to have a great impact on time perception (Zaytseva et al., 2015) 

and altered emotional experience is a core feature of depersonalisation. Dissociation causes 

individuals to lose track of time and severe episodes lead to significant gaps in memory. Out-of-body 

experiences leads to less detailed autobiographical memory (Bergourignan et al, 2014), indicating 

that linguistic component of memory depends upon embodiment. This aligns with associations 

between peri-traumatic dissociation and memory fragmentation (Huntjens et al., 2013). The 
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interplay between interoception, affect, time perception and memory is unexplored in the literature, 

however it does echo the clinical evidence that moderate arousal levels support the linguistic 

processing that enables memories to be perceived as in the past. 

Interoception may have an interesting role in intrusive memories present in PTSD. The 

default mode network (DMN) is active in self-referential thinking, the central executive control 

network (CEN) is associated with task-focussed attention, and the salience network (SN) monitors for 

relevant signals and enables the switch between networks. The anterior insula detects salient signals 

and facilitates this switch, thus it is critical to attentional control (Sridharan et al., 2008). The nature 

of trauma “memories”, where sensory details are dissociated from the past and are experienced in 

the present moment, may be the result of hyperconnectivity between the SN and DMN (Kearney & 

Lanius, 2024). When memory is consolidated, the authors observe that it is possible to recall a 

memory, whilst present body awareness distinguishes between past and present. The altered 

functional connectivity of the insula and wider SN including the amygdala is associated with 

reexperiencing (Mickleborough et al., 2011), indicating the potential role of the insula in both 

intrusive trauma memories and episodic memories (Kearney & Lanius, 2024). Indeed, increased 

anterior insula signalling to the DMN and CEN after trauma treatment correlates with reduction in 

reexperiencing following memory exposure (Leroy et al., 2022).  

Finally, a dominant assumption is that narrative detail and coherence integrates intrusive 

trauma memory and this in turn leads to reduction in symptomology, including dissociation. One 

paper has shown that degree of fragmentation in the narrative after prolonged exposure, did not 

predict therapy outcome (Bedard-Gilligan et al., 2017). The authors propose that making sense of 

experiences is more important than narrative detail. This might explain why EMDR (and other 

modalities) are effective, where the narrative fragmentation is not especially targeted. High 

interoceptive awareness predicts positive autobiographical memories, not specificity or vividness 

(Messina et al., 2022). This speaks to the adaptive bias towards positive memories and recalling 

events in a positive light (Conway & Pleydell-Pearce, 2000). The association between interoception 
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and memory may therefore also be a broader correlation under the umbrella of adaptive emotional 

regulation. 

2.1.3 Summary of trauma-focused therapy 

PTSD and its dissociative subtype are defined by sensory dysregulation. Effective treatment 

could be supporting the integration of multisensory signals, through fear habituation and regulation 

of the autonomic nervous system. Dissociation impedes memory consolidation, and conversely, body 

connectedness could aid the laying down of integrated long-term memories. A handful of studies 

have demonstrated that interoception and dissociation improve concurrently, however no studies 

have investigated interoceptive awareness as a mediator (Leech et al., 2024). Overall, we may 

hypothesise that improving interoception and multisensory integration is an important therapeutic 

mediator in effective trauma treatment, particularly for those who have high dissociative symptoms. 

This could be tested by using interoception measures in clinical trials and testing the effects of 

including comprehensive interoception-based intervention that go beyond introductory grounding 

skills.  

2.2 Dissociation-Focused Cognitive Behavioural Therapy 

2.2.1 Review of Treatment Studies 

In contrast to CBT for PTSD, where the primary target is cognitive memory, and dissociative 

symptoms are believed to reduce once the memory is rescripted, there are a small selection of 

studies applying a CBT model of DDD and dissociative symptoms. The protocol focusses on targeting 

catastrophic beliefs about dissociative symptoms, attentional biases, rumination, behavioural coping 

strategies and anxiety management (Hunter et al., 2003). In a pilot sample, 66% no longer met the 

DDD clinical threshold by the end of treatment (Hunter et al., 2003). Compared to waitlist control, 

the intervention resulted in a medium effect on DDD symptoms (Hunter et al., 2023). The same 

protocol has been found effective in three other studies (Farrelly et al., 2016; Flückiger et al., 2021; 

Mohajerin et al., 2020). 
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Dissociation-focused CBT reduced symptoms in a group of people with PTSD+DS, and this 

change was associated with reduced PTSD symptoms, reduced negative beliefs about dissociation 

(Vancappel, Chavigny, et al., 2024). The authors note that, given PTSD symptoms also reduced, this 

suggests that building emotional regulation skills (including dissociative responses) may support 

trauma reprocessing without the need for exposure. The protocol largely focusses on improving self-

regulation through emotional awareness and cognitive reappraisal.  

A recent review concluded that not only is there a robust relationship between dissociation 

and positive symptoms in psychosis, that it may be most helpful to design interventions that target 

dissociation when treating patients with psychosis (Longden et al., 2020). A case series of 16 

individuals with auditory hallucinations, high rates of dissociation, as well as PTSD symptoms 

completed 24 sessions of CBT, where sessions 5-14 were dedicated to coping with dissociation (e.g. 

grounding, distress tolerance and perceived controllability) (Varese et al., 2021). Both dissociation 

and psychosis symptoms reduced by end of treatment with large effects, and improvement was 

maintained at 6 month follow up. 

2.2.2 Mechanisms of change  

The cognitive conceptualisation of panic disorder has informed the recently developed CBT 

model of DDD. Within this framework dissociative experiences are normal transient responses that 

some people are more vulnerable to, and it is the catastrophic cognitive appraisal and subsequent 

coping strategies that contribute to chronic symptoms (Hunter et al., 2003). Reducing attention 

towards symptoms, cognitive reappraisal, and other positive emotional coping strategies are thought 

to break maintenance cycles. Studies testing CBT for dissociation more broadly describe similar 

techniques with a focus on emotional regulation. There is no module of interoceptive exposure in 

this protocol, as in the protocol for panic disorder, although there is a module on “reality focussing” 

(Kennerley, 1996) and attention training which includes “internal attention”. This highlights a critical 

opportunity to explore the role of interoceptive and exteroceptive integration in this intervention 

more precisely.  
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2.2.2.1 Interoception and Symptom Monitoring  

As in CBT for panic, there is an assumption that interoceptive attention, or monitoring for the 

feared symptoms, leads to a heightened awareness of these aversive symptoms, and perpetuates 

them. Symptom-focussed attention led to increased DDD symptoms in DDD group (in Paired 

Associate Task but not the Dot Probe Task) (Hunter et al., 2014). Internal (mental arithmetic) and 

external (listening) focus tasks designed to be cognitively demanding and potentially stressful, led to 

a decrease in DDD symptoms in the DDD group, conversely, these tasks increased DDD symptoms in 

anxiety group and control group. This can be interpreted as evidence that symptom monitoring 

prevention (i.e. moving attention away from interoceptive signals) decreases symptoms. Additionally, 

it may be demonstrating the therapeutic benefit of concentrated goal-directed attention and 

exteroceptive processing on DDD. 

Interoceptive exposure is not a formal module, although methods to trigger 

depersonalisation have been shown to be successful in habituation and reduction of symptoms 

(Dockery, 2015). The role of afferent signals and neural interoceptive processing in fear habituation 

apply here too although the neural correlates of CBT for dissociation or DDD are not known. 

Nonetheless, increased connectivity between the amygdala and interoceptive hub has been reliably 

indicated following the comparable CBT for panic protocol (Kircher et al., 2013). 

2.2.2.2 Interoception and Cognitive Appraisal 

Cognitive appraisal has since been shown to be the most influential psychological factors in 

dissociative experiences (Černis et al., 2022). Qualitative exploration of naturalistic coping strategies 

led to the conclusion that cognitive appraisals play a key role for patients (Vancappel et al., 2022; 

Vancappel & El-Hage, 2023). Comparing DDD to anxiety and healthy groups, DDD group more often 

attributed a range of symptoms to brain dysfunction, compared to those with anxiety. On the other 

hand, those in the anxiety group attributed symptoms to physical illness more (Hunter et al., 2014). 

Interestingly, this suggests higher order beliefs which mirror the neurobiological models where 
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anxiety is marked with stronger and noisier signals from the body, versus DDD being associated with 

a downregulation of bodily signals.   

In CBT for DDD, interoceptive attribution may be invariably targeted through the explicit 

cognitive appraisal of disembodiment (e.g. “this is transitory”). Similarly, interoceptive appraisal or 

attribution may update whether they are targeted directly or not. In panic treatment, cognitive 

reappraisal of internal signals and interoceptive exposure were found comparably effective for panic 

disorder, and both interventions led to reduction in catastrophic beliefs (Arntz, 2002). Improving 

interoceptive regulation may therefore affect higher order beliefs with or without conscious cognitive 

effort.  

Accurate heart beat detection is associated with an implicit measure of sense of agency 

(Koreki et al., 2022).  Clinically, interoceptive accuracy is reduced in schizophrenia, however the more 

accurate this group is, the more likely they are to experience delusions of grandiosity (Ardizzi et al., 

2016). This shows how the embodied processes that create sense of control can inform self-

compensatory cognitions in those who are vulnerable to delusions. An important aspect of the active 

inference account of depersonalisation, is the impact of aberrant precision control on metacognitive 

feelings (e.g. lack of agency) (Ciaunica et al., 2022). The theory sits in parallel with the notion that 

the valence of metacognitive feelings (e.g. feeling of agency, feeling of coherence, disorientation) are 

the result of interoceptive inference (for a discussion see Fernández Velasco & Loev, 2025). These 

affective states may generate priors (e.g. “I’m not in control”) which direct cognitions and behaviours 

that align in order to minimise uncertainty. This raises novel hypotheses about the role of 

interoceptive inference in the outcomes of CBT more broadly.  

2.2.3 Summary of dissociation focused CBT 

Learning to shift attention as opposed to monitoring for anomalous perception, or attending 

to rumination, may indirectly improve interoception. Habituating to the triggers of depersonalisation 

and the symptoms themselves may feasibly adjust interoceptive processing. The reattribution of 

bodily disconnection may be included in treatment, and overtime this may imbue metacognitive 
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feelings of agency and control. Whether cognitive behavioural approaches lead to neurobiological 

changes would require fMRI and psychophysiological methods.  

2.3 Mindfulness-Based and Body-Oriented Interventions  

2.3.1 Review of Treatment Studies 

Mindfulness describes an innate capacity to notice “what is” without interpretation or 

interference. Mindfulness-based approaches are Western secular translations of a collection of 

ancient Eastern meditative practices which in their simplest forms, target attention (Williams & 

Kabat-Zinn, 2013). Various exercises aim to increase present moment awareness and develop a 

nonjudgmental attitude to any phenomena that emerges in consciousness, including physiological 

sensations, external sensory inputs, thoughts and emotions. Multiple psychotherapeutic models now 

incorporate mindfulness and are most consistently associated with positive effects on depression, 

pain and addictions (Goldberg et al., 2018). A number of papers have started to draw the links 

between dissociation and mindfulness (Forner B.A., 2019; Zerubavel & Messman-Moore, 2015).  

A recent systematic review found that mindfulness-based therapies (MBT) had a generally 

positive effect on dissociation, although there were some mixed results (Burback, Forner, et al., 

2024). MBT in a small sample led to decreases in frequency and severity of seizures for those with 

functional seizure disorder (Baslet et al., 2020), although dissociation changes were not significant. 

Interventions with a more explicit body-oriented approach, used focused attention on the body and 

often incorporate touch or movement with the qualities of mindfulness. Whilst there are no 

systematic reviews of body and movement based interventions for dissociation, it is notable that 

they are moderately effective (g = 56) at reducing trauma symptomology in PTSD (van de Kamp et al., 

2019). Yoga (a practice that combines physical postures, breath-focus and mindfulness, and a 

component of standardised MBT) reduces dissociation in chronic PTSD (Price et al., 2017) and body 

dissociation in women with history of substance misuse (Willy-Gravley et al., 2021). Eighteen months 

after an RCT comparing yoga with more conventional PTSD treatment, regularity of yoga practice 
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predicted both PTSD and dissociation scores (Rhodes et al., 2016). Dance and body awareness 

exercises also reduce DDD symptoms (Millman et al., 2023). 

Practicing with sensory feedback could be effective for treating dissociation. For those with 

PTSD and significant trauma histories, vibrations and sound neurofeedback during breath-focused 

mindfulness, led to greater and more significant reductions in dissociation compared to without 

feedback (Fani et al., 2023). Mindful-awareness in body orienting therapy is a treatment that involves 

psychoeducation, body-focused mindfulness combined with massage. The treatment has been found 

effective in decreasing both dissociation and substance use compared to treatment as usual (Price et 

al., 2012).  

2.3.2 Mechanisms of Change 

Buddhist texts are at the roots of mindfulness, and these set out awareness practices, aimed 

at three realisations. 1) experience is impermanent, 2) habitual reactions lead to suffering and 3) the 

self is not a separate entity (Grabovac et al., 2011). Whilst these practices were not developed for 

treating pathologies, there are two broad assumed therapeutic mechanisms: attentional and 

attitudinal change (increasing acceptance and compassion) (Grabovac et al., 2011). Dissociation and 

mindfulness contrast on some shared dimensions, including presence versus detachment and 

connectedness versus fragmentation (Zerubavel & Messman-Moore, 2015). MBT is thought to 

improve self-regulation, through increased body awareness, attention regulation, emotional 

regulation and changes in self-perception (Hölzel et al., 2011). These factors provide compelling 

theoretical justification for mindfulness as a treatment for dissociation (Zerubavel & Messman-

Moore, 2015). In support of this, a cross-sectional study of 90 patients with PTSD established an 

indirect negative relationship between trait mindfulness and dissociation via attentional difficulties 

and non-acceptance (Vancappel, Hingray, et al., 2024). 

Interoception has been proposed as a fundamental process to the core changes seen in 

mindfulness (Gibson, 2019) and MBT is in fact one of the most common approaches used to target 

interoceptive measures (Heim et al., 2023).  
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2.3.2.1 Interoception and Attentional Control 

Focused attention and open monitoring involved in MBT programmes have distinct 

phenomenological qualities and engage different attentional processes (Lutz et al., 2015). The ability 

to orientate and shift attention towards positive or neutral objects is vital to emotional regulation 

(Wadlinger & Isaacowitz, 2011). In order to maintain homeostasis, salient or aversive internal 

sensations demand attention, therefore monitoring prediction errors and updating internal models is 

predicated on attentional control (Seth, 2013). The salience network orchestrates our attention, and 

this includes our interoception hub, the insula and ACC, as well as the amygdala. The anterior insula 

acts as an internal sensor, communicating with the posterior insula to inform autonomic regulation, 

and the ACC to trigger a behavioural response (Menon & Uddin, 2010). Attention towards 

depersonalisation symptoms as discussed above may be predicated on attentional control. PTSD+DS 

has increased SN connectivity with regions of the brain responsible for episodic memory, and 

decreased communication between the SN and primary visual cortex (Nicholson et al., 2020). This 

suggests salience detection and attentional control is a key factor for chronic dissociation.  

In terms of focused attention practices, breath-focused meditation modulates interoceptive 

processing via neuromodulation of the vagus nerve, regulation of the sympathetic nervous system 

and improved attentional control (Weng et al., 2021). Body-focused mindfulness also activates 

attentional neural networks in the parietal and prefrontal structures (Dickenson et al., 2013). 

Repeated redirection of attention may drive changes but improved body awareness may support 

more accurate somatosensory salience detection, and thus attentional control (Kerr et al., 2013). 

Unreliable internal signals, are thought to lead to overall downregulation of interoceptive signals 

(Saini et al., 2022). It logically follows that breath or body-focussed attention may overcome 

depersonalisation symptoms. Few dismantling studies exist, although mindfulness-based cognitive 

therapy increased attentional control in participants with BPD and had small improvements in 

mindfulness and dissociation (Sachse et al., 2011). 
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Open monitoring ( or “choiceless awareness”) describes observing objects as they arise into 

awareness without attending to them. This may improve meta-awareness of mind-wandering (Ruimi 

et al., 2023) and this being aware of distraction may also correlate with activity in the salience 

network (Lutz et al., 2015). During divided attention tasks, DDD has an implicit preference for sensory 

(i.e. colour) over verbal information which presents as distractibility and emotionally avoidant 

information processing (Simeon et al., 2023). At the same time, highly dissociative individuals 

showed reduced connectivity between the insula and amygdala during trauma-associated stimuli, 

and reduced performance in immediate visual memory possibly influenced by lower attention (Fani 

et al., 2019). Becoming consciously aware of distractions and controlling attention towards the 

present moment could be therapeutic, however there are cautionary notes which are discussed 

below. 

2.3.2.2 Interoception, Body and Present-Moment Awareness 

Increased activity in the interoceptive network is one of the most robust observations 

following MBT (Young et al., 2018), and it is evident that body awareness and conscious presence 

emerges from activity in the insula and ACC (Seth et al., 2012). If mindfulness increases interoceptive 

weighting and minimises interoceptive prediction errors, this may increase sense of presence and 

agency (N. Farb et al., 2015). The stability of selfhood depends upon adaptive predictive processing 

of interoception, proprioception and exteroceptive information (Seth & Friston, 2016), and each 

channel may need some careful attention in the treatment of dissociation. 

Body-oriented interventions highlight the importance of multisensory integration and the 

role of exteroceptive feedback. An intervention which involved mindful awareness during touch 

reduced dissociation (C. J. Price et al., 2012). This approach also increased insula–prefrontal 

connectivity, which correlated with increased self-report interoceptive awareness (Price et al., 2023). 

Common grounding exercises involve attending to your five senses, and those with acute dissociation 

require more intense sensory feedback (e.g. cold water, stamping feet, loud music, strong smells). A 

meta review of fMRI studies concluded that mindfulness, touch and interoception share functional 
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convergence as all three had neural correlates in the insula cortex (Casals-Gutiérrez & Abbey, 2020). 

Collectively, these findings speak to the effectiveness of targeting both bottom-up afferent signals 

(i.e. through touch) and top-down processing (i.e. through mindfulness).  

Interoceptive attention activates different regions of the insula: the dorsal mid-insula related 

to somatosensory system, and the ventral mid-insula which is coupled with regions of the brain 

associated with self-regulation of autonomic responses and body-representations (Simmons et al., 

2013). Exteroceptive attention activates the right dorsal anterior insula which is coupled with region 

of the right anterior prefrontal cortex associated with attention and cognitive control, and a region 

that is hyperactive in dissociation (Roydeva & Reinders, 2021). Exteroceptive signals have been 

shown to trigger multisensory integration in the insula (Koeppel et al., 2020). Indeed, heart-beat 

detection accuracy was actually highest when participants received exteroceptive feedback 

(auditory) as opposed to interoceptive (García-Cordero et al., 2017). Subsequently, incorporating 

multisensory feedback whilst focussing attention on interoception may be particularly significant 

when treating dissociation, where there is chronic downregulation of interoception and higher 

distractibility. 

Breath-focused mindfulness with vibrational feedback showed higher interoceptive 

awareness, sustained attention, and amygdala-hippocampus connectivity than tasks without 

neurofeedback amongst women with a history of trauma (Fani et al., 2023). In the feedback 

condition, reduced dissociation, and improved autonomic regulation both corresponded with 

improved interoceptive awareness. Haptic feedback was shown to improve multiple stages of 

information processing, including sustained attention, perceptual sensitivity as well as decision-

making and reaction speed (Zhang et al., 2016). A small study tested the effects of dance exercises 

and body awareness exercises on DDD (Millman et al., 2023). Both dance and body awareness 

reduced depersonalisation scores. Dance (but not body awareness) increased mindfulness in the 

DDD group, and body awareness (but not dance) increased mindfulness in the control group. Dance 

may be providing both proprioceptive feedback and more salient visceral sensations. So where 
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healthy controls benefit from attending to internal signals alone, for DDD, interoceptive, 

exteroceptive and proprioceptive signals, may be optimal.  

2.3.2.3 Interoception and Emotional Acceptance  

Mindfulness also targets experiential avoidance and negative evaluations by learning to be 

with what is and accept what arises, rather than attempting to change its contents (Crane, 2017). 

MBT may target experiential avoidance in dissociative disorders (Baslet et al., 2017) and increasing 

acceptance of emotional arousal and dissociative symptoms themselves may be a key change 

process (Zerubavel & Messman-Moore, 2015). Mindfulness teaches individuals to observe negative 

feelings until they dissipate, and so the neurobiological correlates of fear extinction overlap with 

those that change following mindfulness (Hölzel et al., 2011). Thus, the role of interoception in fear 

habituation apply here too.  

Attribution and appraisal of interoceptive signals contribute to psychopathologies (N. A. S. 

Farb & Logie, 2018). Open monitoring reduces connectivity between the insula and the prefrontal 

cortex (N. A. S. Farb et al., 2007), demonstrating that simply paying attention even without appraisal 

reduces evaluative thinking (N. A. S. Farb & Logie, 2018). After an MBT course, increases in 

mindfulness correlated with decreased dissociation (D’Antoni et al., 2022). Mindfulness was also 

related to less worrying about bodily signals and regulating distress by attending to the body.  

2.3.2.4 Interoception and Self-Referential Awareness  

A key feature of mindfulness is the experience of de-centring from thoughts, emotions and 

self-representations observing them as transient mental events. Changes in self-referential 

processing may be a primary therapeutic benefit, and is associated with altered functioning in the 

DMN (Boyd et al., 2018; Lin et al., 2018). Aberrant DMN connectivity predicts PTSD+DS (Nicholson et. 

al., 2020) and hyperactivity in the prefrontal cortex, a region of the DMN, is a consistent biomarker 

for pathological dissociation (Roydeva & Reinders, 2021). Conversely, both novice and expert 

meditators demonstrated reduction in medial prefrontal cortex associated with more narrative self-

reference and increase in areas of the brain associated with experiential self-reference, including the 



38 
 

insula (Farb et al., 2007). This suggests that with increased body connection, comes reduced self-

referential thinking.  

The reduction in rumination is likely to benefit those with high rates of dissociation, as it is 

has a significant association with negative self-referential coping strategies such as rumination 

(Cavicchioli et al., 2021). However, the subsequent changes in self-perception that can emerge 

following continued non-attachment practices, may also relax body boundaries and expand field of 

awareness (Hanley et al., 2020), which could exacerbate the detached decentred self in DDD. 

Adverse reactions including episodes of depersonalisation are possible (Van Dam et al., 2018) more 

often after intensive meditation. Not only is harm-reduction paramount, interoception may be 

important to understanding the mechanisms of such reactions. For example, those who experience 

dissociation may find both environmental and body-focused mindfulness that restore multisensory 

integration is a pre-requisite to experience the benefits of de-centring thoughts.  

Experience of transcending the sense of self as a fixed object is considered an enlightened 

experience in meditators, but decentred experience is associated with distress in depersonalisation 

symptoms (Deane et al., 2020). Deane and colleagues consider this paradox through the lens of 

predictive processing, proposing that failures in active inference are interpreted as a loss in allostatic 

control, causing the lack of agency, whereas in meditation, it is experienced as a positive voluntary 

process. Higher rates of negative thinking and “deconstructive” forms of meditation (e.g. Vipassana 

which focusses only internally) correlates with negative mediative experiences (Schlosser et al., 

2019). This highlights the importance of the attitudinal components (acceptance and compassion) in 

therapeutic interventions. The cognitive components of interoception-based interventions are 

indeed influential factors in positive mental health outcomes (Heim et al., 2023). Whilst mindfulness 

may reduce detachment, absorption and compartmentalisation seen in dissociation, this may be 

incumbent on adaptive metacognitive appraisal (Zerubavel & Messman-Moore, 2015). The 

metacognitive appraisal of being in control may therefore be protective against adverse responses, 

and an emphasis on embodiment practices may cultivate such beliefs.  
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2.3.3 Summary of Mindfulness-Based Interventions 

Mindfulness may target multiple dimensions of interoception that cause improvements in 

dissociative symptoms. Initially enhanced attention, precision, and increased neural representation 

may increase embodiment. Practicing non-reactivity and non-judgement, could influence 

preconscious impact of afferent signals (i.e. reduce the aversive and ‘alien’ nature of signals). Caution 

is needed when considering mindfulness-based interventions, however as opposed to dissociation 

being a contraindication, more precise understanding of the different components of mindfulness 

and how they influence self-processing may highlight possible benefits specific to this group. For 

example, both noninterference with phenomena and conscious positive appraisals of the self, may 

be particularly important in enhancing a sense of agency and positive self-beliefs when treating 

depersonalisation symptoms. In addition, our findings suggest that dismantling studies might find 

body-focused mindfulness, mindful movement (i.e. proprioception), exteroceptive focus have 

independent and combined effects on dissociative symptoms.  

2.4 Psychodynamic and Attachment-Informed Therapy 

2.4.1 Review of Treatment Studies 

Psychodynamic therapy is principally concerned with bringing unconscious processes into 

awareness in a non-directive manner (Lemma, 2015). Early relational experiences, and consequent 

attachment strategies are thought to establish self-other dynamics, and they emerge in the 

therapeutic relationship. The therapist achieves therapeutic outcomes by observing how the client 

responds to them, and how they feel towards the client (transference and countertransference). 

Affect and narrative are a primary focus. Within this school of thought, dissociation is a self-

protective unconscious defence against unintegrated painful experiences or parts of the self that are 

imbued with unbearable emotions (F. N. Busch et al., 2021).  

Psychodynamic therapy reduced dissociative symptoms amongst people with dissociative 

disorders (Damsa et al., 2014) and six clinical studies on DID treatment also observed positive results 

(Yeates et al., 2024). Psychodynamically-focused integrative treatment reduced dissociation (Lampe 
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et al., 2014; Sachsse et al., 2006) however body-oriented techniques and trauma-focused therapy 

could have been attributed. Treatment for people with BPD diagnoses, had a statistically significant 

effect on dissociation over 12 months, where treatment as usual did not (Gregory et al., 2008). A 

review concluded that between 25% and 67% of patients with dissociative functional seizures 

reported being seizure-free following psychodynamic and psychoanalytical therapy (Lanzillotti et al., 

2021). Eighteen people with dissociative seizures experienced reduced symptoms after only three 

sessions (Malda Castillo et al., 2022).  

Mentalising capacity - the ability to psychologically distinguish between thoughts and 

emotions of self and of others - is determined by early attachment experiences (Fonagy & Target, 

1997). Mentalisation-based therapy aims to bolster self-awareness through reflexivity skills and 

curiosity in internal worlds (Bateman & Fonagy, 2004). A 12-month intervention targeting mentalising 

did result is some improvements in dissociation amongst those with BPD diagnoses, however levels 

were still high and results did not significantly differ to dialectical behavioural therapy (Barnicot & 

Crawford, 2019). 

Other relational interventions that have improved dissociation include cognitive analytic 

therapy, interpersonal therapy, and internal family systems (IFS) (Burback, Forner, et al., 2024). IFS 

reflects a long-standing psychoanalytic idea of multiplicity of the self, and defences, but is rooted in 

family systems therapy which emphasises interactions between roles. Internal “parts” 

(subpersonalities) are invited to engage in new relating dynamics. Ninety percent of a pilot study (17 

individuals with PTSD) no longer met the diagnostic criteria, and there were large improvements in 

dissociation (Hodgdon et al., 2022). 

2.4.2 Mechanisms of Change 

Earlier psychodynamic theories of depersonalisation state it represents “intrapsychic conflict 

within the ego” where dissociation is a defence against anxieties caused by self-representations that 

conflict with the ideal self (Frances, Sacks, and Aronoff, 1977). The intrinsic link between attachment 

theory and the psychodynamic model (Shaver & Mikulincer, 2005) is pertinent to pathological 



41 
 

dissociation. If the caregiver was unpredictable, or in extreme cases, was a source of danger, 

normative dissociation becomes a chronic coping strategy in order to keep the caregiver close (to 

ensure survival) and to numb the painful emotion (Liotti, 2006). Psychodynamic therapy aims to 

bring unconscious dynamics established in childhood, into awareness, it is then possible to have a 

reparative self-other experience with the therapist, process unbearable emotions, and build a more 

coherent adaptive autobiographical narrative (Lemma, 2015). 

It is important to mention an influential theory, structural dissociation of personality 

(Putnam, 1997; Van Der Hart et al., 2004) which assumes that trauma can cause a ‘split’ in the self. 

One part continues to operate in the current time and place, and other parts may still be stuck in the 

time of the trauma. Dissociative symptoms are thought to subside once past emotional experiences 

are integrated and discrepancies between self and ideal self are resolved. In DID, treatment involves 

the different parts speaking to one another to integrate, although this is somewhat controversial due 

to the potential risks of solidifying the identities making them more fixed (Maxwell et al., 2018).  

2.4.2.1 Interoception and Affect  

Affect, and the schemas of meaning that give way to emotion, are of utmost importance in 

psychodynamic approaches. As already discussed, there is an increasingly widespread acceptance of 

the role of interoception processing in both direct experience of affect and conceptual labelling of 

these experiences (Barrett, 2017; Craig, 2008). The implications discussed regarding other therapy 

types apply here too. Qualitative feedback following therapy suggested that increased emotional 

awareness, including antecedents and triggers of functional neurological disorders allowed 

individuals to manage their emotions and illicit some control over seizures (Malda Castillo et al., 

2022). In a meta-analysis of psychotherapy for BPD, intervention had a medium effect on 

dissociation, and affective instability saw a very large change indicating this as a first order change 

(Rameckers et al., 2021). This demonstrates the primary mechanistic role of affect regulation in 

dissociation reduction, and the effectiveness of psychodynamic approaches in achieving this. 
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There was a small but significant reduction in dissociation reduction following dynamic 

deconstructive psychotherapy for BPD (Goldman & Gregory, 2010). Developing a narrative for  

interpersonal events and naming the associated emotions had a stronger correlation with 

dissociation improvements compared to moderating other-representation and increasing 

mentalisation flexibility. Although, this was a small sub-group of a larger randomised controlled trial, 

it describes a parallel to the functional role of meaning and narrative in reducing dissociation in TF-

CBT. The valence of a feeling depends on how we make sense of it. Interoception contributes to the 

arousal and valence of a felt experience, and this may be recruited in the re-telling of stories. Making 

sense of experience activates different regions of the dorsal medial prefrontal cortex and ACC which 

coalesce to simultaneously appraise of emotional conflicts and attend to interoceptive signals of 

arousal (Etkin et al., 2011). 

2.4.2.2 Interception and Intersubjectivity  

Psychodynamic therapy assumes emotional experience is a function of relational dynamics. 

Transference and countertransference refer to intersubjectivity observed, experienced, and 

interpreted by the therapist and are tools to understand the self and other representations. Somatic 

countertransference refers to instances of a therapist noticing pre-symbolic feelings such as mood 

shifts, or tiredness, alertness or nauseousness, and it is thought to be more prevalent when patients 

have difficulty differentiation from the other (Lemma, 2015). Effective psychodynamic therapy may 

therefore be targeting the body-based self-other differentiation emerges in early infancy (Gallagher 

& Meltzoff, 1996). 

Body connection seems to support adaptive self-other relating. Interoceptive accuracy 

predicts stability of self-other differentiation, when empathising (Palmer & Tsakiris, 2018). 

Conversely, stress (a proxy for physiological arousal) leads to increased alignment with other’s 

emotions, in both behavioural and neurobiological measures for individuals with BPD (Luyten et al., 

2021). This might be because dissociation erodes self-other distinction (Adler et al., 2016). For 

example, plasticity of body boundaries in BPD was predicted by dissociative rates (Bekrater-Bodmann 
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et al., 2016). Studies investigating whether minimal self-other distinction is a mechanism of change 

are yet to emerge. Interestingly, oxytocin does increase cognitive self-other distinction (Tomova et 

al., 2019) and it has been hypothesised that oxytocin may be a biomarker of change in 

psychotherapy (Zilcha-Mano et al., 2020).  

Caregivers may mentalise interoception within the child and thus instil the ability to self-

regulate (Fotopoulou & Tsakiris, 2017). The authors propose that exteroceptive and proprioceptive 

signals through connection (e.g. touch, pointing, mirroring expressions) enables an infant’s 

interoception, and then self-other distinction follows. Correspondingly, interoceptive inference may 

play a key role in the ability to mentalise (Ondobaka et al., 2017). In this way the psychodynamic 

therapist may be a secure attachment figure through which maladaptive interoceptive inference is 

corrected (Duquette & Ainley, 2019). Visceral effects of autonomic responses could be echoes of 

early self-other representations established in infancy. The therapist attunes to these and supports 

the patient to become conscious of priors and establish greater self-other distinction. Presumably, 

this would allow for an increase of awareness to the triggers of dissociation, and eventually, this 

might moderate preconscious appraisal of affective arousal as aversive (Cavicchioli et al., 2023), 

allowing for prediction errors to be updated. This process would result in reduced dissociative 

defences.  

2.4.3 Summary of Psychodynamic and Attachment-Based Therapy 

Psychodynamic-based approaches are focused on felt emotion and self-other relating, as 

such, interoception attention and attribution may be recruited and moderated indirectly through 

emotional enquiry. Through a process of making the client aware of both implicit and explicit beliefs 

they hold about the self and the other, self-other distinction and mentalising are targeted. It has 

been proposed that interoceptive priors and the preconscious impact of signals could be moderated 

as result of updated preconscious internal models. This is a complex interplay between physiological 

and psychological self-processing that is yet to be investigated. 
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Conclusion 

Increasing the focus on dissociative symptoms could enhance treatment for many clinical 

presentations. As interoception is a complex multidimensional process that integrates across the 

regulatory systems, it may play a variable role in many of the key change processes in the 

psychotherapy. This review has illustrated that dissociation may reduce via emotional regulation 

mechanisms that depend on interoception functions such-as attentional control, body awareness, 

arousal management, self-other differentiation and metacognitive self-beliefs. Mindfulness-based 

therapies appear to offer some striking connections with clusters of dissociative symptoms and 

should be explored further as an adjunct to enrich other therapeutic modalities. Echoing the long 

history of teaching grounding to cope with dissociation, preliminary findings shine a light on the role 

of exteroceptive augmentation of mindfulness interventions.  

Future research should aim to unearth how multisensory integration contributes to 

dissociative symptoms, and in turn, how integration processing can be modulated. If the importance 

of interoception is appreciated, this alone may restructure existing methods. For example, increasing 

psychoeducation on interoception, and ensuring grounding or mindful breathing skills are regularly 

practiced throughout treatment. Finally, the findings provide robust rationale for more studies 

testing the efficacy and acceptability of body-based therapies for dissociation.  
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Abstract 

There is scant research investigating the connection between the embodied self and psychological 

self.  Disruption at both levels often co-occur in mental health conditions so it is of clinical interest. 

This study investigated the relationship between embodied integration, dissociation and self-concept 

coherence. To explore diagnostic variability, a control group was compared to individuals who met 

threshold for depersonalisation derealisation disorder (DDD) and those who presented with 

borderline personality disorder (BPD) symptoms. Surveys provided data on self-concept clarity, trait 

dissociation, and covariates anxiety and depression. A novel mixed-reality task that induces 

multisensory (dis)integration effectively stimulates states of depersonalisation and derealisation. 

Using this experiment, we captured embodied integration, by measuring sensitivity to sensory 

mismatch, state dissociation, and self-other distinction. Self-concept clarity predicted trait 

dissociation (N = 152, r =-.61, p <.001), and state dissociation (N = 96, f² = 0.27, p <.001). Stability of 

self also predicted sensitivity to sensory mismatch when touched by others (N = 98, r = -.19, p = 

.029). DDD and BPD symptoms were associated with decreased sensitivity to sensory delays, and 

higher susceptibility to state dissociation. Despite predicted differences, the two groups did not 

statistically differ on either level of self-experience. Finally, in terms of self-other distinction, this was 

not associated with self-concept clarity. Expected aberrant self-other processing in the DDD and BPD 

groups was observed, however our study was underpowered for these effects to reach statistical 

significance. In conclusion, metacognitive beliefs about identity coherence predicted multisensory 

integration and dissociative phenomenology. Thus, the organising principle of coherence may be a 

primary process linking the bodily self to the psychological self. Future research might test causal 

relationships and explore treatment innovations that leverage the connection between dissociation 

and self-concept difficulties.    
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Background 

A commonality across all forms of mental distress is an undermining or attacking of the sense 

of self. This can range from mood states that block self-fulfilling behaviour, to unstable or incoherent 

identity, through to profound breakdown of self-consciousness. Psychological therapies tend to deal 

with the content of the self-concept. Negative self-schemas that are contradictory or unacceptable 

are targeted, but the phenomenological felt sense of self is largely neglected (Brewin, 2023). A self-

experience that continues to be under-acknowledged is the dissociated self. Dissociation is a 

transdiagnostic symptom (Černis et al., 2021; Lyssenko et al., 2018) and is a predictor of poorer 

disorder progression, recurrent hospitalisation, and higher suicidality (Boyer et al., 2022). 

Understanding how dissociation varies across diagnoses and comorbidities is of key research 

importance (Sar & Ross, 2022). Identity disturbance also can co-occur with dissociative symptoms. 

One of the earliest theories explaining the link described a process of (dis)integration (van der Hart & 

Horst, 1989). The precise relationship between these two levels of self-awareness is rarely 

investigated experimentally, but unpacking potential mechanisms could provide innovative 

approaches to understanding and treating self- disturbances.  

1.1 The Narrative Self and Self-Concept Clarity 

Our ‘narrative self’ (Gallagher, 2000) is a collection of memories and cognitions that feel 

continuous over time and aligned in nature. Exactly what we recognise as us adapts over a lifetime 

following events, transitions and environmental change (Demo, 1992) but we strive for self-

continuity (Sedikides et al., 2022). Making sense of these experiences and telling stories restructures 

this narrative self in the face of conflicting and challenging experiences. Misalignment between 

actual and ideal self creates discomfort and is associated with common mental health difficulties 

(Higgins et al., 1985). Self-differentiation, (having contrasting identities across social roles) is also 

associated with higher rates of emotional difficulties (Bigler et al., 2001; Donahue et al., 1993).  

Stability seems to be achieved partly by processing congruent self-related information and 

resisting incongruent information (Markus, 1977). In the face of socially challenging events, subtle 
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transitory malleability is observed, indicating how an individual “changes” over time in response to 

context (Markus & Kunda, 1986). Despite this plasticity, self-concept coherence (high correlation and 

connection between self-representations) is more important than plurality (Campbell et al., 2003). 

The subjective metacognitive perception that self-schemas are coherent and part of one whole, can 

be measured by the Self-concept clarity (SCC) questionnaire (Campbell et al., 1996). SCC predicts 

psychological adjustment (Bigler et al., 2001), contributes to the quality of relationships 

(Lewandowski et al., 2010) and increases resilience in the face of contextual uncertainty (Alessandri 

et al., 2021). SCC also mediates the relationship between adverse childhood experiences and 

multiple adult mental health measures (Wong et al., 2019).  

1.2 The Minimal Self and Multisensory Integration 

The narrative self incorporates semantic autobiographical concepts and is distinguishable 

from the minimal self – our moment-to-moment phenomenology (Gallagher, 2000). Coherence and 

stability of selfhood depends upon efficient multisensory integration of both interoceptive and 

exteroceptive signals (Blanke, 2012; Tsakiris, 2017). Multisensory integration is the process of 

sensory inputs being emphasised, attenuated and bound by the brain and nervous system to 

maintain a coherent perception of the world (Alais et al., 2010). During intentional action, misaligned 

signals are overridden, providing the illusion of synchrony across senses - this is called the intentional 

binding effect and underlies a sense of agency (Moore & Obhi, 2012). Interoception refers to the 

signalling, processing and representation of internal bodily signals. Attenuation of these self-

produced signals supports sense of coherence. Intentional binding effect correlates with 

interoceptive accuracy indicating that interoception, as well as proprioceptive and exteroceptive 

signals during movement, contribute to self-agency (Koreki et al., 2022).  

The development of a singular self depends on low level embodied self-other distinction and 

this depends upon constant discrimination between internal and external sensory signals (Simantov 

et al., 2021). Self-other boundaries and body ownership are thought to be malleable. Illusory 

supernumerary embodiment tasks manipulate multisensory information to induce the perception 
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that a rubber hand, a virtual body, or virtual face is incorporated into one’s own bodily self. In the 

classic experimental paradigm, the rubber-hand illusion (RHI) (Botvinick & Cohen, 1998), the 

individual sees a rubber hand being stroked at the same time as they feel their arm being stroked out 

of sight. The brain’s sensory integration process over-rides conflict with internal working models and 

adopts the rubber hand. This influences not only subjective embodiment (Longo et al., 2008) but also 

autonomic responses such as histamine production (Barnsley et al., 2011). Enhancing cardiac 

feedback during the RHI increases the strength of the illusion, supporting the combined role of 

interoception and exteroception in body ownership (Suzuki et al., 2013). The experimental effect also 

demonstrates the function of synchronous and coherent signals in producing body ownership and 

body agency (Tsakiris, 2017).  

As evidence mounts that our phenomenological sense of “being” is embodied, the question 

remains: is the “I” connected to “me” and if so, how? The process of unity and coherence may 

provide some answers. 

1.3 Clinical Evidence of Co-Occurring Self-Disturbance and Dissociation 

The antithesis of a unified and stable self is seen in the phenomenon of dissociation. 

Dissociation is a multifaceted phenomenon that could include disconnection from thoughts, 

memories, the environment, and the body (Černis et al., 2018). Dissociation and self-disturbance 

often co-occur. Disorders characterised by profoundly disturbed identity drew attention in late 19th 

century research leading to the term dissociation first being used (Dorahy, 2022). Many of these 

earlier cases would now be diagnosed as dissociative identity disorder (DID), where there are 

multiple self-states or ‘alters’. The co-existence of the two difficulties can also be tracked in the ICD-

11 diagnosis of Complex PTSD (Mohammadi et al., 2024) and schizophrenia (Klaunig et al., 2018; 

Schäfer et al., 2018). Diagnostic criteria for borderline personality disorder (BPD) includes “identity 

disturbance” indicated by unstable sense of self (American Psychiatric Association [APA], 2022), and 

rates of dissociation are very high (Dell, 2022). Empirically, BPD has been associated with less self-

other differentiation and more complex, less integrated self-descriptions (Beeney et al., 2016). Whilst 
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pathological issues with identity are not a diagnostic criteria for DDD, depersonalisation symptoms 

are associated with self-reported lack of identity (L. Quigley et al., 2024).  

Building on previous observational evidence (Chiu et al., 2017; Lassri et al., 2023), and clinical 

evidence of the link between SCC and dissociation, the first aim of this study is to investigate the 

correlation between the two constructs. We will also look at the variability across two clinical groups 

that have high rates of dissociation but vary in terms of self-concept disturbances: DDD and BPD and 

compare these to a control group with low level of dissociative symptoms. Depression and anxiety 

are reliably correlated with stability of the self (Cicero, 2017; Zheng et al., 2023) and affect regulation 

is central to cognitive models of dissociation (Vancappel & El-Hage, 2023) therefore the influence of 

these will be controlled for. The following hypotheses will be tested:  

Hypotheses 1: Association Between Self-Concept Clarity on Trait Dissociation   

H1a: There will be an inverse relationship between dissociation and SCC.  

H1b: When controlling for age, sex, anxiety and depression scores, there will still be a 

significant relationship between dissociation and SCC.  

H1c: SCC will be lowest in BPD, followed by DDD. SCC will be highest amongst those with low 

trait dissociation. 

H1d: When controlling for trait dissociation and anxiety and depression, SCC will vary 

between BPD and control and between BPD and DDD, but it will not vary between the 

control group and DDD.  

 

1.4 Integrating the Minimal Self and Narrative Self 

Developmental theories attempt to explain how the trajectory of self-other differentiation 

from birth, may be one bridge between the embodied minimal self and psychological narrative self. A 

rudimentary self-other distinction - the ability to determine when sensory signals are internal, versus 

external - is evident in newborns (Gallagher & Meltzoff, 1996). This implicit differentiation may lay 
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the foundations for pre-reflective self- and other representations informed by parent-child relating 

(Monti et al., 2022).  

From an attachment perspective, affect regulation (intrinsically linked with interoception 

(Feldman et al., 2024)) is entwined with the development of internal models of the self and others. 

As the infant’s self-regulation is wholly dependent on the parent, they learn self- and other 

representations that increase their chances of survival. When the caregiver is abusive or traumatised 

themselves, dissociation is an adaptive response to cope with “disorganised attachment” (Liotti, 

2006). Normative dissociative processes may defend self-organisation from contradictory 

information (e.g. scary caregiver; parental apathy to infant’s pain). Studies have shown that parent’s 

affect expression and communication in early childhood accounts for markedly large variability in 

dissociative symptoms in adolescence (Ogawa et al., 1997) and adulthood (Dutra et al., 2009). 

Chronic attachment difficulties can lead to a more active pathological dissociation, blocking the 

development of a coherent self (Carlson, et al., 2008). Drawing these theories together, inadequate 

affect regulation leads to inaccurate and inconsistent body sensations (poor interoception), making 

the individual susceptible to fragmented self-awareness; and unpredictable or threatening 

attachment experiences disrupt adaptive self-other differentiation and prevent distinct self-states 

from integrating (Schimmenti & Caretti, 2016). The most acute examples of this are seen in severe 

dissociative disorders. 

1.5 Embodied Integration in Dissociative Disorders 

Depersonalisation is the aspect of dissociation that refers to the feeling that first-person 

experiences are not happening to “me”. This could be the result of aberrant somatosensory 

attenuation (Ciaunica et al., 2022). To compensate, an over-active higher-order self-awareness 

emerges and self-agency fades. Another potential mechanism, linked to the defence cascade theory 

of dissociation (Kozlowska et al., 2015) proposes that imprecise predictions of internal threat signals, 

leads to chronic downregulation of interoceptive signals and this causes disembodiment (Saini et al., 
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2022). Both outline a critical role for multisensory integration in dissociative self-processing, which 

have been supported by empirical evidence.  

Experiments investigating multisensory integration often involve the manipulation of self and 

other-related stimuli. Disorders with high rates of dissociation have been shown to alter 

experimental effects and thus are associated with altered self-other processing. High levels of 

depersonalisation has been related with diminished mirroring effect during self-related events (Adler 

et al., 2016) and reduced integration of self-related visuo-tactile stimuli (Farmer et al., 2020). Current 

BPD diagnosis increased the vividness of the rubber-hand illusion, and dissociation also influenced 

the degree of plasticity reported (Bekrater-Bodmann et al., 2016). Finally, whereas PTSD reduced the 

strength of the RHI illusion, PTSD+DS shows highly variable responses (Rabellino et al., 2018).  

1.6 Embodied Integration and Self-Concept Integration 

Embodiment illusions have enabled empirical evidence for the relationship between  

minimal (bodily) self and narrative (conceptual) self, although they are rare. Studies in this area have 

emphasised the idea that manipulated embodiment leads to internalising others’ experiences and 

behaviours. For example, virtual body ownership illusions have increased empathy (Barbot & 

Kaufman, 2020) and caused adoption of another’s attributes (Banakou et al., 2013). Exploring 

whether stability of self-concept relates to stability of the body has garnered negligible attention.  

Two studies have investigated the relationship between self-concept coherence and 

embodied integration. In a healthy sample, fMRI showed distinction between self-touch and other-

touch in somatosensory and socio-cognitive regions of the brain, and this distinction arose at the 

spinal cord level (Boehme et al., 2019). Higher SCC also correlated with increased self-other 

differentiation in the left anterior cingulate cortex and left insula (regions of the interoception 

network (Craig, 2009)). Another study has shown that SCC predicts the plasticity of body ownership 

(Krol et al., 2020). Researchers showed that those with lower self-coherence were more susceptible 

to the RHI in the asynchronous condition (when no illusion is expected) and experienced a stronger 

body-swap illusion. Prior out-of-body experiences also predicted stronger body illusions but only in 
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the control condition (Braithwaite et al., 2017). Together, these studies suggest that an unstable 

sense of identity and dissociative experiences at trait level lead to more malleable body boundaries, 

particularly in the unmanipulated state.  

1.7 Manipulating Embodied Integration 

Whilst the body illusions explore body ownership, a new mixed-reality method has been 

developed that manipulates the phenomenology of embodiment by essentially inversing the 

manipulation (Roel Lesur et al., 2020). The participant sees their arm being stroked through a virtual 

reality headset linked to a webcam. The visual feedback from the webcam is delayed so that there is 

a temporal visuo-tactile mismatch for the participant. In this paradigm, delay sensitivity refers to 

whether an individual detects asynchronous tactile and visual stimuli at shorter or longer delay 

times. Sensitivity is a proxy measure for temporal binding windows – the window of time different 

incoming sensory modalities may be combined to be perceived as products of the same event. For 

example, lower delay sensitivity indicates wider temporal binding windows. This would imply 

integration of multisensory stimuli is achieved even when there is high temporal incongruence 

between the different sensory inputs. Those who reported asynchronous sensory input at shorter 

delays (implying a higher sensitivity to multisensory disruption) were more prone to reporting 

disembodiment (Roel Lesur et al., 2020). 

A subsequent study found that trait dissociation positively predicted the strength of induced 

disembodiment (Moffat et al., 2025). Participants who reported higher trait dissociation experienced 

stronger induced disembodiment and were more sensitive to multisensory disruption during self-

touch. In addition, higher trait dissociation was associated with less distinct cardiac signature 

between self and other-touch. Dissociation was therefore associated with less multisensory 

integration and reduced self-other distinction at level of afferent signals and pre-conscious response.  

Building on the findings that SCC influences the RHI (Krol et al., 2020), the second aim for this 

study is to test whether people who have a less coherent sense of self are more prone to embodied 

(dis)integration and more susceptible to induced dissociation. This will be indicated by sensitivity to 
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multisensory disruption and reported state dissociation. Body illusion experiments have 

demonstrated differing effects in different clinical presentations. By exploring any variability between 

those self-reporting DDD and individuals who experience symptoms in line with a BPD diagnosis 

(referred to BPD group henceforth), we hope to understand any differences between how these 

phenomena operate across diagnoses. The following hypotheses will be tested: 

Hypotheses 2: Influence of Self-Concept Clarity on State Dissociation and Delay Sensitivity 

H2a: As SCC decreases, feelings of state dissociation during sensory delay will increase. 

H2b: Participants with low SCC will be more likely to experience dissociation without sensory 

delay than people with high SCC. 

H2c: When controlling for trait dissociation, SCC will have a nonsignificant effect on state 

dissociation. 

H2d: SCC will vary the association between the groups and state dissociation. 

H2e: As SCC decreases, sensitivity to sensory mismatch will increase, demonstrated by 

shorter temporal binding windows.  

H2f: When controlling for trait dissociation, SCC will have a nonsignificant effect on delay 

sensitivity. 

H2g: SCC will vary the association between the groups and delay sensitivity. 

 

A robust and coherent self depends upon self-other distinction. Both high trait dissociation 

(Moffat et al., 2025) and low SCC  (Boehme et al., 2019) have been associated with diminished self-

other distinction. Self-disturbance is diagnostically critical to BPD, and it has been associated with 

reduced psychological self-other distinction (Beeney et al., 2016) and increased bodily self-plasticity 

(Bekrater-Bodmann et al., 2016). Therefore, the third aim is to investigate the influence of SCC and 

clinical symptoms on self-other processing.  
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Hypotheses 3: Influence of Self-Concept Clarity on Self-Other Distinction  

H3a: As SCC decreases, the difference between state dissociation during self and other-touch 

will decrease. 

H3b: The difference between state dissociation during self and other-touch following sensory 

delay will be lowest amongst BPD, followed by DDD and the control group will demonstrate 

the strongest self-other distinction. 

H3c: Participants with low SCC will be more sensitive to sensory delay during self-touch. 

H3d: As SCC decreases, the difference between delay sensitivity during self and other-touch 

will decrease. 

H3e: The difference between delay sensitivity during self and other-touch will be lowest 

amongst BPD, followed by DDD and the control group will demonstrate the strongest self-

other distinction. 

 

Methods 

2.1 Participants 

A total sample size of 152 was recruited via three referral pathways for both the current 

study and an attached study investigating nociception and dissociation (for similar procedure see 

(Edwards et al., 2001). This sample was analysed for the cross-sectional hypotheses 1a-1d. The initial 

planned sample size for the experimental study was 120. This was based on previous studies and 

feasibility. Post-hoc sensitivity analyses of nonsignificant effects in planned analyses indicated where 

the sample was adequately powered to detect statistically significant effects.   

The control group was recruited via from UCL’s Psychology and Language Sciences Subject 

Pool (SONA), and other standard UCL participant recruitment channels. The DDD Group was 

recruited via charity partner Unreal UK. Final assignment depended on scoring in the Cambridge 

Depersonalisation Scale (CDS) (Sierra & Berrios, 2000). The control group all scored below 50 in the 

CDS (Female = 29, Male = 11, mean age = 29.7, SD = 10.80). The DDD group all scored above 90 in 
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the CDS (Female = 33, Male = 10, mean age = 29.7, SD = 9.58). The BPD group was recruited via a 

research partner Probing Social Exchanges. Individuals were either referred to that project from 

clinics or self-referred on the basis of BPD diagnosis or experiencing problems in line with the 

diagnostic criteria, (Female = 15, Male = 7, mean age = 33.8, SD = 9.93).  In terms of key exclusion 

criteria for the experimental study, participants had to have normal or corrected-to-normal eyesight, 

and anyone with a cardiac pacemaker, a history of seizures or recurrent fainting were excluded.  

The total experimental dataset N = 104 excludes those who took part in the attached 

nociception tasks only. One individual in the control group showed adverse reaction to the task. 

Participants that either experienced technical difficulties or terminated early due to discomfort were 

excluded from experimental data analyses. Appropriate steps were taken as per the risk assessment 

and ethics application following adverse reactions or discomfort. Individuals who scored moderately 

high in CDS scale (50-90) were excluded to avoid skewing the control data. This also provided the 

more balanced groups for cross-sectional group comparisons (H1c and H1d). Once all exclusions and 

missing data was accounted for, the final experimental sample analysed was N = 97.  

Ethical approval for this study was obtained from the UCL High-Risk Research (25987/001), 

and all procedures conform to the principles of the Declaration of Helsinki. The recruitment and 

testing of the BPD group was approved by the Research Ethics Committee for Wales 3 and Health 

Research Authority (12/WA/0283). 

2.2 General Procedure 

The control and DDD group completed the CDS and provided demographics information as 

part of the screening process. These groups provided informed consent form on site. The BPD group 

provided consent as part of their onboarding to the Probing Social Exchanges project. Due to 

individuals on this pathway reaching us via participation in a clinical intervention and a larger 

research study, referrals received additional communication to ensure informed consent at each 

step. Extra care was taken to apply trauma-informed principles to testing. During the testing session, 
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all participants completed a block of questionnaires, followed by the mixed-reality task then a 

second block of questionnaires. The order of questionnaires was randomised.  

Figure 1 

Diagram flow of protocol. 

 

Note. Source of touch in The Threshold Task was counterbalanced, and order of the conditions was randomised 

for The Long Task. Visual Analog Scale (VAS) questions were answered after every trial in the Threshold Task 

and provided measures of sensitivity to multisensory delay. VAS questions were answered after each of the 

four condition levels in the Long Task and this provided measures of state dissociation.  

2.3 Materials and measures 

The mixed-reality task was programmed with Unity 2023.1. The task was administered via 

Oculus Quest 2 virtual-reality headset with a 360-degree fisheye camera mounted on the front. The 

participant viewed the video feed of their first-person perspective visual field through the headset. 

Participants were sat on a chair with their arms relaxed on the arm rests or desk. During each trial, 

the arm was stroked with a paint brush, either by the participant (Self-touch) or by the experimenter 

(other-touch). The stroke was unidirectional to their non-dominant arm and around 3cm per second, 

based on the optimal speed for activating unmyelinated C-tactile afferents associated with pleasant 

comforting touch (Crucianelli et al., 2022). In both tasks, following the video feed, participants 

viewed visual analogue scale questions which they answered by moving their head/eye line to move 

the cursor.  
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2.3.1 Mixed-Reality - Threshold task  

Embodied Integration: Sensitivity To Sensory Mismatch. The threshold task tested the 

participants sensitivity to visual input delay. Participants would receive the video feed through the 

headset, and they would see their arm being stroked twice, before they answered the VAS questions. 

The order of the two conditions (self/other) was counterbalanced. There were 10 different delay 

times (between 0-594 milliseconds), each repeated four times, and randomised across 40 trials in 

each condition. Participants were provided a short break in between self and other conditions. 80 

trials were completed in total.  

After each trial, participants responded to the forced choice (yes or no) question “It felt as if 

the touch/movement I saw and felt was synchronous (in time)”. This provided the data to calculate 

the estimated point of subjective equality (PSE). The PSE is the length of delay at which participants 

were equally likely to state the visual input was delayed or not delayed (Roel 2020,2021). This tells us 

the width of the individual’s temporal binding window, which is the length of time an individual starts 

to notice multisensory delay. The PSE calculation methods are detailed in Data and Statistical 

Analysis.  

Figure 2 

Illustration of Self-Touch Condition. 
 
 
 
 
 
 
 
 
 
 
 
 
Note. Adapted from (Roel Lesur et al., 2021). Experimental set up for the self-touch condition. Participant 

viewed their arm through the VR headset, stroked their arm twice, unidirectionally from the elbow crease to 

the wrist. Three VAS questions are viewed and answered through the headset. Only the VAS analysed in the 

current paper is pictured.   
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2.3.2 Mixed Reality - Long task  

Embodied Integration: State Dissociation. The long task gathered subjective disembodiment 

and derealisation across four 60 second trials. This was a repeated measures design with two factors, 

video feedback delay (delay/no-delay), and source of stroke (self/other). The order of the four 

conditions was counterbalanced. 

The delay conditions delayed the video feedback by 1000 milliseconds. After each trial, 

participants had to provide ratings to VAS questions ranging from “Strongly Disagree” to “Strongly 

Agree”.  There were two statements on Body Disownership (e.g. “Sometimes I felt alienated from my 

body”), two on Deafference (e.g. “Sometimes I felt as if my body was numb”), two on Embodiment 

(e.g. “Sometimes I felt as if the body I saw was my own”), and two on Derealisation (e.g. “Sometimes 

I felt as if my surroundings felt detached or unreal”). The questions are based on the psychometric for 

disembodiment developed for this procedure (Roel Lesur et al., 2020) and derealisation questions 

have been added. Embodiment scores were reversed, and each pair of answers were averaged for a 

subscale score for Body Ownership, Deafference, Embodiment and Derealisation. A composite score 

for state dissociation was computed by calculating the mean of the four subscale scores. This then 

gave a state dissociation value for each of the four levels: no-delay/self-touch; delay/self-touch; no-

delay/other-touch; delay/other-touch. 

Embodied Integration: Self-Other Distinction. Self-other distinction was captured via both 

PSE values in self and other conditions in the threshold task and also state dissociation scores in self 

and other conditions of the long task. The difference in PSE between the two conditions, and 

difference in state dissociation between were calculated and this provided a “self-other” distinction 

value for simple bivariate correlational analyses. For H3a and H3c, the outcome values in the two 

conditions were compared using analysis of variance tests.  
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2.3.3 Questionnaires  

RedCAP (Research Electronic Data Capture) captured screening data including CDS responses 

and demographics and securely stored in the Data Safe Haven. Qualtrics (https://www.qualtrics.com, 

Proto, UT) was used to collect the anonymised responses to the other questionnaires, the order was 

randomised for each participant.  

Self-Concept Integration. Self-concept clarity (SCC, Campbell et al., 1996) measures the 

metacognitive belief that one has a clearly defined and integrated psychological sense of self you 

recognise as ‘you’. Likert scale responses to 12 statements, (e.g. “Sometimes I think I know other 

people better than I know myself”) are summed for total score. Average scores are ≈ 30-40 (SCC, 

Campbell et al., 1996). This is a validated measure of a coherent self-concept (DeMarree & 

Bobrowski, 2017). Data from our sample showed high internal consistency (α = 0.90). Age (Lodi-

Smith et al., 2017) and sex (Cicero, 2020) has a small effect on SCC.  

Trait Dissociation. Dissociative Experiences Scale (DES, Berstein & Putnam, 1986) has 28 

items capturing symptoms (e.g. “Sometimes people have the experience of being in a familiar place 

but finding it strange and unfamiliar”) that may indicate dissociative disorders. Participants provide a 

percentage of the time that they experience each of these symptoms. The DES focusses on 

psychological disconnection, and captures normative experiences, rather than being a diagnostic. 

Percentages were converted into numbers for analysis and internal consistency was high (α = 0.96). 

Clinically significant scoring is 30 and above (Leavitt, 1999). The most widely used scale is the DES, 

and it is the broadest measure of dissociation, therefore it was used as our primary measure for key 

hypotheses.  

Depersonalisation Derealisation Disorder. The Cambridge Depersonalisation Scale (CDS, 

Sierra & Berrios, 2000) is a 29-item scale that more precisely assesses for Depersonalisation 

Derealisation Disorder, (e.g. “When I weep or laugh, I do not seem to feel any emotions at all” and 

“My surroundings feel detached or unreal, as if there were a veil between me and the outside 

https://www.qualtrics.com/
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world”). Responses on frequency and duration are given, and the total score is summed. Suggested 

clinical cut-off is 70. The CDS scale was used to assign individuals to control and DDD groups.  

Anxiety and Depression. Anxiety and depression correlated with SCC (Cicero, 2017) so their 

influence on the relationship between dissociation and SCC will be controlled for. Public Health 

Questionnaire 8 (Kroenke et al., 2009) is the most widely used clinical assessment for major 

depressive disorder. The sub-scales from the State-trait Anxiety Inventory (Spielberger et al., 1983) 

will be our measure for trait anxiety and for state anxiety . Recognising the role of stress in state 

dissociation, state anxiety will be controlled for to isolate any independent effects of SCC on 

experimental effects.  

2.4 Data and Statistical Analysis 

PSE values were calculated using R package, quickpsy (Linares, & López-Moliner, 2016). This 

fitted a Gaussian cumulative psychometric function to average proportions of synchrony judgements 

at each time delay, for self-touch and other-touch conditions. The average PSE was then estimated. 

The max delay was 594ms plus 120ms of intrinsic system delay. Seven cases had a projected PSE 

above the max delay between 1000ms and undefined extreme value. Due to having two clinical 

groups, and the paradigm being relatively novel, these were assumed to be of theoretical interest 

and were included. To capture real variation in the data, whilst preventing outlier impact on 

hypothesis testing, we capped all extreme PSE to 1000ms. Anyone with negative PSE values (N=12) 

were kept as this indicates individuals who tended to report a delay, even when there was no 

manipulated delay, leading to projected PSE values below zero. Ten cases had extreme negative 

values, and these were replaced with the lower limit, -1000ms.   

Statistical analysis was performed with IBM SPSS Statistics (Version 27). The alpha level was 

set at 0.05. Predictor variables in multiple regression tests and covariates in ANOVA models were 

mean-centred. Data were visually inspected for normality using Q-Q plots and histograms. Simple 

linear regression, multiple regression and analysis of covariance tests (ANOVA) were run to test our 

hypotheses. Assumptions for parametric tests were met unless stated otherwise. Where appropriate, 
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a bias-corrected and accelerated (BCa) bootstrap was used to estimate the confidence interval, to 

adjust for possible biases including unequal group sizes, outliers and skewness. These analyses were 

based on 1000 bootstrap resamples. Where ANOVA results were significant, post hoc comparisons 

were conducted. Bonferroni corrections were applied to planned comparisons and post-hoc tests. 

Post-hoc sensitivity analyses indicated that our sample was underpowered to detect small 

effects in some of our planned analyses, possibly due to unbalanced groups, variability and outliers 

within the groups. Therefore the descriptives and interaction plots were also reported to elucidate 

possible true effects or clinically significant findings (Loftus, 1996; Visentin et al., 2020). 

Results 

3.1 Hypotheses 1: Cross-Sectional Data 

3.1.1 Association Between Self-Concept Clarity and Trait Dissociation 

A simple regression with SCC as the dependent variable was conducted. SCC (M = 33.67, SD = 

10.27) was significantly negatively related to trait dissociation (M =24.70, SD = 20.29), r = -.61, 95%  

CI [-.695, -.510], p <.001. As trait dissociation increased, SCC decreased, supporting hypothesis 1a.  

To understand the unique contribution of dissociation to SCC, a hierarchical linear multiple 

regression was performed. Based on the literature age, gender, anxiety and depression were 

expected to have a relationship with SCC so they were entered into the model first, and dissociation 

was entered in the second step. The first model significantly predicted SCC, 54.9% variation in SCC, R² 

= .55, F (4,147) = 44.66, p = <.001 and the second model was also significant, R² = .57, F (1,146) = 

39.26, p = .004. In this sample, age and gender had a nonsignificant influence on SCC, but trait 

anxiety and depression significantly predicted SCC. When trait dissociation was entered, it was 

accountable for 2.5% unique variation. Trait anxiety remained significant; however depression lost its 

significance, indicating that dissociation accounted for the relationship between depression and SCC. 

This analysis indicates that hypothesis 1b was supported, in that the relationship between SCC and 

trait dissociation is not wholly explained by anxiety or depression.  
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Table 3 

Linear Model of Predictors of Self-Concept Clarity 

 
Note. N = 152. CI = confidence interval. Significant coefficients p <0.05 are in bold.  

a Dissociative Experiences Scale 

3.1.2 Differences in Self-Concept Clarity Between Groups 

As disturbed self-concept is a diagnostic criterion for BPD, but not for DDD, it was 

hypothesised that SCC would be lowest in the BPD group, followed by DDD and then the control 

group. This hypothesis was partially supported. A one-way analysis of variance (ANOVA) revealed 

that SCC in the DDD and BPD group was statistically different to the control group, N = 107, F (2, 150) 

= 36.24, p <.001, η² = 0.33. Planned contrasts showed that the clinical groups were significantly lower 

in SCC, t(150) = -8.47, p < .001,  but there was no significant difference between the DDD group and 

BPD group, t(150) = -1.79, p = .076.  On the other hand, there was a significant linear trend F (1,150) 

= 66.50, p < .001. Suggesting, SCC was indeed lower in the BPD group compared the DDD group 

however the difference was not statistically significant (Figure 3). 

Figure 3 

Mean Self-Concept Clarity Across Groups 

  b 95% CI SE β p 

Model 1 (Constant) 51.217 [44.81, 57.63] 3.24  <.001 
Age .093  [-.028, .214] 0.06 .088 .130 
Gender 1.809 [-.993, 4.61] 1.42 .074 .204 
Trait Anxiety -.372 [-.507, -.237] 0.07 -.493 <.001 
Depression -.439 [-.719, -.158] 0.14 -.280 .002 

       
Model 2 (Constant) 51.071 [44.82, 57.32] 3.16  <.001 

Age .110 [-.008, .229] 0.06 .104 .068 
Gender 1.313 [-1.44, 4.01] 1.39 .053 .348 
Trait Anxiety -.347 [-.480, -.215] 0.07 -.461 <.001 
Depression -.216 [-.528, 0.96] 0.16 -.138 .173 
Dissociation a -.118 [-197, -038] 0.04 -.232 .004 
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Note. N = 107. Error Bars 95% confidence interval.  

  
 

It was hypothesised that when anxiety, depression and dissociation were controlled for, 

there would be no difference in SCC between the control and DDD, but that SCC would still be 

statistically different in the BPD group. The assumption of homogeneity regression slopes was 

violated so a multiple regression with interaction terms was conducted. To avoid type I errors when 

looking at group differences, the smaller experimental sample, (with more balanced group sizes) was 

analysed, N = 107. 

Firstly, when dissociation, anxiety and depression were controlled for, the model significantly 

predicted SCC, R² = .54, F (5,101) = 26.02, p  < .001, however group allocation (DDD, p = .66 and BPD, 

p = .73), no longer was responsible for the differences in SCC. Depression was also a nonsignificant 

predictor of SCC, p =.239. This indicates that trait anxiety β = -.455, t = -4.034, p < .001, and trait 

dissociation β = -.231, t = -2.20, p = .03, accounted for the differences in SCC for the sample as a 

whole. This partially supports the hypothesis, however these predictors also accounted for SCC 

scores in the BPD group, contrary to our prediction.  

 When the interaction terms were entered into the model, it was no longer significant 

overall, R² = .57, F (11,95) = 13.59, p  = .08. Multicollinearity was high for DES and severe for the 

interaction terms. This would be expected for these variables and may hide true effects. DDD x 

anxiety interaction was statistically significant, β = .310, t = 1.809, p < .001, and the BPD x 
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dissociation interaction was just under significance level, β = .510, t = 1.913, p = .06, implying SCC 

levels may depend on trait anxiety scores in the DDD group and may depend on dissociation levels 

for the BPD group. However, the multicollinearity levels indicated high instability, therefore 

conclusions cannot be drawn. See Table 4 for intercorrelations indicating that self-concept clarity, 

trait dissociation, anxiety and depression are all closely interconnected.  

Table 4 

Summary of Intercorrelations Between Variables 

 
Note. N = 107. a Depersonalisation Derealisation Disorder Group; b  Borderline Personality Disorder Group;  

c Dissociative Experiences Scale; d Trait Anxiety subscale from the State-trait Anxiety Inventory; e Public Health 

Questionnaire 8; *significant at the 0.05 level; ** significant at the 0.01 level 

 

3.2 Experimental Data 

3.2.1 Hypotheses 2: Influence of Self-Concept Clarity on Embodied Integration 

 3.2.1.1 State Dissociation. First, a paired sample t-test (N = 96) confirmed that the 1 second 

delay led to increased state dissociation t(M = .575, SE = .02) compared to when there was no visual 

delay t(M = .370, SE = .03). This difference was significant t(96) = -10.91, p <.001, 95% BCa CI [-.242, -

.168] and it represented a large effect of d = 0.87, consistent with previous studies using the same 

paradigm (Moffatt et al., 2025; Roel Lesur et al., 2020, 2021).  

During the long task conditions with a 1 second delay, there was a moderate correlation 

between SCC and state dissociation,  r = -.47, 95% CI [-.625, -.275], p < .001 (Figure 3). As SCC 

decreased, state dissociation increased, supporting our hypothesis 2a. During the no-delay condition, 

moderate correlation was also indicated, r = -.44, 95% CI [-.603, -.268], p < .001. Investigating the 

 1 2 3 4 5 6 

1: Self-Concept Clarity       
2: Control .57**      
3: DDD a -.23* -.63**     
4: BPD b -.39** -.42** -.44**    
5: Dissociation c -.61** -.71** .38** .38**   
6: Trait Anxiety d -.71** -.70** .34** .41** .60**  
7: Depression e -.66** -.72** .40** .36** .72** .78** 
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dissociation subscales across all four conditions, Embodiment and Derealisation were both non-

normally distributed. Bootstrapped correlations indicated that SCC had significant relationships with 

Embodiment, r = -.31, 95% CI [-.119, -.468], p < .001, Body Ownership r = -.49, 95% CI [-.638, -.319], p 

< .001 and Deafference, r = -.45, 95% CI [-.621, -.261], p < .001, and Derealisation, r = -.47, 95% CI [-

.620, -.304], p < .001.  

Figure 4 

Correlation Between Self-Concept Clarity and State Dissociation During Delay 

 

 

 

 To test hypothesis 2b, A repeated measures ANCOVA was conducted with the within-subject 

conditions (No Delay and Delay), SCC as the covariate. There was a significant main effect of delay 

condition on state dissociation, F(1, 94) = 117.81, p < .001, and a main effect of SCC, F(1, 94) = 30.49, 

p < .001. The interaction between SCC and delay was nonsignificant, F(1, 94) = .002, p = .97. This 

partially supported our hypothesis showing that SCC influences dissociation during no delay, 

however, when SCC is a continuous variable, its influence is statistically significant in both conditions.   

To understand the unique contribution of SCC on state dissociation and test hypothesis 2c, a 

multiple regression with the other key variable of interest, DES, was conducted. SCC predicted state 
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dissociation, R² = .22, F (1,94) = 26.22, p <.001 (Cohen’s f² = 0.27) when DES was entered, the model 

was still statistically significant, R² = .29, F (1, 93) = 18.98, p =.003. With SCC as the only predictor, SCC 

explained 21.8% of the variance in state dissociation. In the second model, SCC only explained 3.8% 

of the variance. Trait dissociation explained a proportion of the relationship between SCC and 

induced dissociation. This suggests that the two variables may be closely intertwined however they 

are not wholly intrinsic to one another, as predicted. When state anxiety was also controlled, the 

model remained significant, R² = .38, F (1,92) = 18.96, p <.001. As seen in Table 5, state anxiety is 

found to account for the effect of SCC and trait dissociation.  

Table 5 

Linear Model of Predictors of State Dissociation 

 
 
 
 
 
 
 
 
 
 
 
 
Note. N = 96. Significant coefficients p <0.05 are in bold.  

a Dissociative Experiences Scale 

To test hypothesis 2d, several analyses were completed. Firstly, the difference in state 

dissociation between the three groups was investigated (N = 96). The homogeneity of variance 

assumption was violated therefore Welch’s ANOVA was conducted and a statistically significant 

difference between the groups was indicated, Welch’s F(2, 44.68) = 13.66, p <.001, η² = 0.23 . Post-

hoc comparisons using Games-Howell test showed that the control group had lower state 

dissociation (N = 38, M = .440, SD = .24) than the DDD group (N = 39, M = .682, SD = .16), p < .001, 

and the BPD group (N = 19, M = .626, SD = .22), p = .015. There was no significant difference between 

the DDD and BPD group, p = .59.  

  b SE β p 

Model 1 (Constant) .578 0.02  <.001 
Self-concept-clarity -.010  0.002    -.467 <.001 

Model 2 (Constant) .573 0.02  <.001 
 Self-concept-clarity -.005  0.002    -.250 .03 
 Trait dissociation a .004 0.001 .345 .003 
      
Model 3 (Constant) .574 0.02  <.001 

Self-concept-clarity -.004  0.002    -.165 .13 
Trait dissociation a .002 0.001 .180 .12 
State anxiety  .007 0.002 .379 <.001 
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Next, the effect of delayed visual input was compared between the groups. A repeated 

measures ANOVA with delay as the within-subjects factor showed a nonsignificant delay x group 

interaction F(2, 93) = 2.32, p = 104, ηₚ² = 0.05 with a small to moderate effect size Cohen’s f = 0.17. 

Visual inspection of plots (see figure 5) indicates that BPD were potentially more likely to experience 

dissociation when there was no delay than the control group. However, the two groups showed a 

similar increase in dissociation during delay. In contrast, the DDD group showed less of a difference 

during delayed visual input, compared to no delay.  

To explore the role of SCC, a one-way ANCOVA was conducted. There was a statistically 

significant difference in state dissociation between groups, whilst controlling for SCC, F(1, 90) = 6.02, 

p = .004. However, the variance attributed to group reduced from 23.4% to 11.8%. The main effect of 

SCC on state dissociation was also found to be significant F(1, 90) = 9.16, p = .003.  The interaction 

between group and SCC was not significant, F(2, 90) = .348, p = .71. This indicates that SCC may 

account for or mediate the differences in state dissociation between the groups, however its 

influence on state dissociation was consistent across groups. Pairwise comparisons with Bonferroni 

adjustment, showed when SCC was held constant, there was a statistically significant difference 

between control (M = .493, SE = .036) and DDD (M = .660, SD = .032), p = .002, but not between 

control and BPD (M = .565, SD = .05), p = .84. There was also a nonsignificant difference between the 

DDD and BPD group, p = .28. Therefore differences in SCC between control and BPD groups, and 

between DDD and BPD, accounts for the differences in induced dissociation. Whereas the effect of 

DDD on state dissociation still held. This partially supported our predictions.  

To isolate the relationship between SCC and state dissociation, trait dissociation and state 

anxiety were included in the model. When DES was added to the model, SCC still had a significant 

main effect, F(1, 91) = 5.14, p = .026, η² = .053, and the effect of DES on state dissociation only just 

fell below significance, F(1, 91) = 3.73, p = .057. When SCC and state anxiety were entered into the 

model, differences between groups was no longer statistically significant, F(2, 90) = 1.91, p = .15. SCC 
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had a significant influence,  F(1, 90) = 5.48, p = .021, η² = .057, but state anxiety had a larger and 

more significant influence F(1, 90) = 12.26, p < .001, η² = .12.   

3.2.1.2 Delay Sensitivity. The mean PSE (N = 98) across both self and other conditions 

violated assumption of  normality which may have been due to the number of outliers (N = 16), 

therefore BaC bootstrapped confidence intervals were applied to a Pearson’s correlation.  There was 

a significant small to moderate correlation between SCC and mean PSE during other-touch, r =-.19, 

95% BCa CI [-.370, -.008], p = .029. This shows that contrary to predictions of hypothesis 2e, as SCC 

increased, sensitivity to sensory mismatch increased. The correlation between SCC and PSE during 

self-touch was nonsignificant, r =-.11, p =.14. An exploratory correlation was run to investigate the 

relationship between trait dissociation and PSE to compare the findings. No association was found in 

the self-condition, r = .00, p = .50, but a significant relationship was observed in the other condition, r 

= .20, p = .03, indicating that as dissociation increased, sensitivity to mismatch reduced when 

touched about another. When trait dissociation was controlled for in a multiple regression, SCC no 

longer significantly predicted delay sensitivity in the other condition, R² = .049 F (2,96) = 2.456, p 

=.091 in support of hypothesis 2f.  

Next, to test hypothesis 2g, we compared the three groups, the control (N = 40, M = 163.68), 

DDD group (N = 38, M = 319) and BPD group (N = 19, M = 272.63). Due to unequal group sizes and 

violations of normality, Welch’s ANOVA was conducted to look at  initial group differences. There was 

no statistical difference in PSE across the groups Welch’s F(2, 44.68) = 2.09, p = .135, with Cohen’s f = 

0.21. A post hoc sensitivity analysis confirmed an effect size of d = 0.32 was required to be detected. 

To complete the analysis, a one-way ANCOVA was conducted to explore the influence of SCC and 

bootstrapping with 1,000 resamples was applied to handle violations. Despite the significant 

bivariate correlation between SCC and PSE, the adjusted effect of SCC was nonsignificant F (1,91) = 

0.63, p =.426 and the interaction between group and SCC was nonsignificant, F(2, 91) = 1.25, p = 

.290. This suggests that group differences could potentially explain the overall correlation between 

SCC and mean PSE, however the study was underpowered to detect group differences.  
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3.2.2 Hypotheses 3: Self-Other Distinction and Self-Concept Clarity 

Self-Other Distinction in State Dissociation. State dissociation during self-touch (M = .464, 

SD = .22) was lower than during other-touch (M = .481, SD = .22). A one-tailed paired sample t-test 

confirmed the distinction was statistically significant, 𝑀d = -.017, t(96) = -1.677, p =.05, 95% CI [-.037, 

.003] with effect size Cohen’s d = 0.17. There was a nonsignificant Person’s correlation between SCC 

and self-other distinction in state dissociation,  r =-.027, 95% CI [-1.00, .142] p = .40. Therefore, SCC 

did not influence the degree state dissociation experienced in self, versus other conditions, contrary 

to our hypothesis 3a. However, a post-hoc sensitivity analysis confirmed that the study was 

underpowered to detect significant correlations r < 0.25. 

In order to test hypothesis 3b, a three-way repeated measures ANOVA investigated the data 

from the long task, with delay and self-other conditions as the two within-subject factors, and state 

dissociation as the outcome variable. Homogeneity of variance was violated for the delay/other 

condition. The difference between self/other conditions did not significantly differ between groups, 

F(2, 93) = .017, p = .98. The test confirmed there was a significant main effect of delay on state 

dissociation, F(1, 93) = 118.9,  p < .001, ηₚ² = 0.56, with Cohen’s f = 1.11. The condition did not have a 

significant effect F(1, 93) = 2.37,  p = .13, ηₚ² = 0.025 (Cohen’s f = 0.12), and there was a 

nonsignificant delay x condition interaction F(2, 93) = 2.36,  p = .128, ηₚ² = 0.025, (Cohen’s f = 0.12). 

The delay x condition x group interaction was nonsignificant, F(2, 93) = .695,  p = .50, ηₚ² = 0.015, 

Cohen’s f = 0.12. 

Visual inspection of the mean scores (Table 6) and interaction plots (Figure 5) showed that 

whilst there was a clear distinction between self and other conditions and a lack of interaction in the 

control group, a delay x condition interaction may be present in both clinical groups, with a 

potentially stronger interaction in the BPD group. Both the DDD group and BPD group showed a 

larger difference between no delay and delay trials during self-touch, than during other-touch. 

During delay trials, the DDD group experienced no difference in dissociation in self or other-touch. 

Whereas the BPD group experienced slightly more dissociation in the self-touch during delay 
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compared to other-touch, although this difference may be negligible. Both the smaller sample size 

and larger variation in the BPD group may have prevented the small interaction effect sizes from 

reaching significance. A sensitivity analysis confirmed the sample was underpowered to detect any 

effect size smaller than f = 0.28 in this test.  

Table 6 

Mean State Dissociation in Each Condition Across the Three Groups  

Note. a Depersonalisation Derealisation Disorder Group; b Borderline Personality Disorder Group 

 
Figure 5 

The Relationship Between State Dissociation and Delay in the Three Groups: Control, DDD and BPD 

 
 
 
 

  
Note. N = 96. Error Bars 95% confidence interval.  

 

Self-Other Distinction in Sensitivity to Sensory Mismatch. PSE (N = 97)  during self-touch (M 

= 264.36, SD = 316.14 ) was higher than PSE during other-touch (M = 227.28, SD = 492.54) indicating 

  N Mean SD 

Self - No Delay Control  38 .200 .189 
DDD Group a 39  .509 .235    

 BPD Group b 19 .352 .187 
Self - Delay Control 38 .431 .240 
 DDD Group a 39  .681 .178 
 BPD Group b 19 .633 .226 
Other – No Delay Control 38 .220 .194 
 DDD Group a 39  .539 .211 
 BPD Group b 19 .400 .221 
Other - Delay Control 38 .450 .251 
 DDD Group a 39  .683 .167 
 BPD Group b 19 .619 .235 

Control 
Depersonalisation Derealisation 

Disorder 
 

Borderline Personality Disorder 
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participants were more sensitive during other-touch than self-touch (see Table 6 for mean values 

across the three groups). Due to violation of normality and homogeneity of variance assumptions, a 

Wilcoxon signed rank test was conducted and this confirmed a nonsignificant difference between the 

three groups Z = -1.766, p = .076, r = -.18 (Cohen’s dz = 0.37). A post-hoc sensitivity analysis indicated 

that our study was sufficiently powered to detect a significant difference of this size. To compete the 

analysis and test hypothesis 3c, a one-way repeated measures ANCOVA with touch source as the 

within subjects factor was conducted. This confirmed that SCC did not interact with condition F(1, 

95) = 1.406, p =.239, therefore sensitivity to delay was not higher for those with low SCC during self-

touch compared to other-touch.  

In contrast to hypothesis 3d, there was a small nonsignificant correlation between SCC and 

self-other distinction in sensitivity to mismatch , r = .12, 95% BCa CI[-.077, .309], p =.119.  

 

Table 7 

Mean Point of Subjective Equality in Self and Other Conditions Across the Three Groups  

Note. a Depersonalisation Derealisation Disorder Group; b Borderline Personality Disorder Group 

 
A two-way repeated measures ANOVA was conducted to examine the effects of self-other 

condition on PSE across the three groups, testing hypothesis 3d. Assumptions of normality and 

homogeneity of variance were violated. There was a nonsignificant main effect of self-other 

condition, F(1,96) = .395, p = 53, and nonsignificant main effect of group, F(2,96) = 2.335, p = 10. The 

group x condition interaction was also nonsignificant, F(1,96) = 2.211, p = 12. A visual inspection of 

the data confirmed that the difference between self and other PSE was smallest for the BPD group, 

  N Mean SD 

Self-Touch Control  40 235.40 391.54 
DDD Group a 38  275.96 180.56    

 BPD Group b 19 302.15 360.86 
Other-touch Control 40 91.75 590.60 
 DDD Group a 38  362.03 337.27 
 BPD Group b 19 243.11 473.69 
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followed by the DDD group and the largest self-other difference was in the control group, however 

the 95% confidence intervals highlight the issues in variability (see Figure 6).  

Figure 6 

Mean Point of Subjective Equality During Self and Other-touch Across Three Groups  

 

Note. N = 97. Error Bars 95% confidence interval.  

 

Discussion  

Developmental theories argue that dissociative states, and the disconnected self are both 

the result of poor integration, however the tools to test these theories experimentally have only 

recently come into existence. Self-concept coherence is a construct that allows us to explore 

fragmentary sense of self, its relation to dissociation, and clinical presentations. Firstly, we confirmed 

that integration of the psychological self is related to day-to-day dissociative experiences.  Our cross-

sectional data also indicated the important impact of negative affect in self-concept stability. Our 

investigation is one of a handful of experimental studies demonstrating a direct relationship between 

the bodily self and psychological self, and how this relationship fluctuates between clinical 

conditions. Our clinical groups both showed decreased SCC, and also demonstrated aberrant 
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multisensory integration compared to the control group. Disrupted self-processing was indicated in 

both clinical groups, however analyses were not statistically significant. Our findings do not provide 

evidence of causality, or developmental trajectory of either dissociation or disturbed self-concept. 

However, we offer potential possible mechanisms that may bridge minimal ‘I’ and narrative ‘me’ 

within the specific context of healing fragmented selves, and future avenues of research to explore.   

4.1 Hypotheses 1: Self-Concept Clarity is Related to Trait Dissociation 

Echoing previous findings (Chiu et al., 2017; Evans et al., 2015; Holm & Thomsen, 2018), we 

showed that high rates of dissociation predicts a lower self-concept clarity. This indicates that the 

metacognitive belief one is a singular coherent self, is associated with disconnected perceptual 

fragmentation.  When comparing SCC across the three groups, there was a significant linear trend, 

supporting our hypothesis that SCC would be lowest in the BPD group and highest in the control 

group.   

There is an established association between SCC and mental health symptoms (Cicero, 2017), 

and our findings emphasise the enmeshed and nuanced relationship between dissociation, anxiety, 

low mood and self-concept. Trait anxiety and depression both predicted SCC, however dissociation 

explained the influence of depression on self-coherence. Our analysis implies that dissociation has a 

key role to play in the disrupted self-experiences considered central to major depressive disorder 

(Pyszczynski & Greenberg, 1987). Evidence, including a meta-analysis, suggests that the State-Trait 

Anxiety Index (Spielberger, 1983) actually assesses negative affect and is strongly correlated with 

both depression and anxiety (Bados et al., 2010; Knowles & Olatunji, 2020). Therefore our findings 

may indicate the important role of negative affect in self-disturbance more broadly, rather than 

anxiety specifically.  

According to our findings self-concept coherence is comparable in both DDD and BPD, but  

descriptives suggested that our BPD group did have both highest dissociation and lowest SCC.  In 

contrast to our hypothesis, when anxiety, depression and dissociation were controlled for, there was 

no main effect of BPD on SCC. Those with BPD symptoms show increased compartmentalisation, and 
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negative self-representations have  enhanced importance (Vater et al., 2015). These self-evaluations 

play a central role in the difficulties within BPD (Winter et al., 2017). The difference in clinical self-

disturbance could be attributed to higher implicit self-esteem, less vulnerability to “frontal” 

behaviours and increased harm avoidance in DDD (Hedrick & Berlin, 2012), resulting in more 

protective, self-coherent behaviours.  The SCC scale may therefore capture the conflictual nature of 

the self, experienced in BPD, and the lack of self, experienced in DDD (L. Quigley et al., 2024) but not 

distinguish between this nuance. Findings could be due to unequal group sizes and group allocation 

methods. Self-referral (for the DDD group) could feasibly have led to individuals in the DDD group 

that also experienced symptoms similar to BPD. 

When controlling for anxiety, depression and dissociation, there were no differences 

between the groups’ levels of SCC. On the one hand this informs us that emotional dysregulation and 

dissociation account for group differences. However when interaction terms were entered, the 

model was no longer significant and in addition, we found high multicollinearity. Therefore, we 

cannot interpret the degree to which these measures individually contribute to SCC for each group. 

Unknown variables may also be contributing to the lack of significance and instability.  

4.2 Hypotheses 2: Self-Concept Clarity Predicts Embodied Integration  

4.2.1 Susceptibility to Dissociation Following Sensory Mismatch.  

Those reporting lower self-concept clarity were more susceptible to dissociative states during 

visual delay supporting our hypothesis that embodied integration would correlate with self-concept 

integration. This is consistent with one other study exploring the effect of SCC on body consciousness 

(Krol et al., 2020). Where SCC had a small-medium effect on embodying a prosthetic arm, SCC had a 

medium-large effect on state dissociation. The effect was comparable whether visuo-tactile signals 

were synchronous or asynchronous. Again, this reflected previous findings (Krol et al., 2020). 

However whilst the RHI may be effective for individuals with high and low SCC, induced dissociation 

was variable according to stability of the self whether embodiment was manipulated or not.  
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The psychometric used in our study (Roel Lesur et al., 2020), was developed on the notion 

that ownership of an external body is likely distinct to disembodiment of one’s own body (de 

Vignemont, 2011). The plasticity that is unveiled by the RHI is thought to confirm the relative 

dominance for visual signals, and top-down bodily self-representations that maintain the feeling of a 

coherent bodily self (Tsakiris & Haggard, 2005). The current experiment challenges the robustness of 

processing, and by doing so, it elucidates the degree to which someone’s self-representation is more 

fragile and vulnerable to dis-integration. Thus, the vagueness of self-concept may be more strongly 

associated with disconnection to one’s body, than readiness to adopt other bodies. 

When current stress levels were controlled for, this accounted for the effect of both SCC and 

trait dissociation on the experimentally induced disembodiment. In real terms, this is understandable 

as current state is likely to have a stronger influence than a trait measure, however this finding 

highlights the role of stress in experimental manipulation of sensory input and might explain the 

larger effect size. Dissociating from one’s body is closely associated with stress-responses (Schauer & 

Elbert, 2010; Stiglmayr et al., 2008) where ownership of supernumerary bodies may not be. The data 

could be illustrating the close association between vulnerability to anxiety and vulnerability to 

dissociative states. This finding supports the cognitive behavioural model for dissociation, as affect 

sensitivity and intolerance have been shown to be primary drivers of dissociative experiences (Černis 

et al., 2022).  

When trait dissociation was controlled, the proportion of variance explained by SCC 

decreased substantially, suggesting the two constructs are intertwined but SCC maintains some 

influence independent of trait dissociation. Self-concept integration explained differences in state 

dissociation between controls and BPD, however clinical levels of depersonalisation and derealisation 

symptoms had an independent effect on dissociative responses. Self-concept clarity therefore plays a 

stronger role in subjective disembodiment for both controls and those with BPD symptoms, and DDD 

symptoms account for variance in state dissociation independent of SCC.    
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4.2.2 Delay Sensitivity and Multisensory Integration  

Multisensory integration was demonstrated via sensitivity to delayed visual stimuli. 

Assuming an inverse relationship between SCC and trait dissociation, and based on previous findings 

where trait dissociation predicted increased sensitivity to delays (Moffatt et al., 2025), we 

hypothesised that higher levels of SCC would be associated with lower sensitivity to sensory 

mismatch. Conversely, we found that as self-concept clarity decreased, sensitivity significantly 

decreased during other-touch, but the correlation was nonsignificant during self-touch. One 

interpretation is that an incoherent sense of self results in increased detection and integration of 

conflict from external sources. This could be taken as over-compensatory integration to increase a 

sense of agency when an individual has stronger beliefs around lack of control or agency. Our two 

clinical groups demonstrated larger temporal binding windows than our control group, however 

these differences were not statistically significant either. Our sample was underpowered for small 

effect sizes, so true effects regarding group differences, and SCC’s influence on self-touch may be 

undetectable.   

Diagnoses associated with self-concept disturbances have been shown to have decreased 

sensitivity to sensory mismatch. Those with BPD and schizophrenia are less sensitive to manipulated 

multisensory delays (Franck et al., 2001; Rossetti et al., 2022; Stevens et al., 2004). The RHI has been 

shown to be stronger for those with BPD despite judgement of synchrony between seen and felt 

touch, being no different to healthy controls (Bekrater-Bodmann et al., 2016). Delays and sensitivity 

to delay had a reduced influence on body ownership and body agency in schizophrenia compared to 

healthy participants, therefore higher-order conceptual biases towards feeling disconnected may 

have led to anomalous bodily experiences (Rossetti et al., 2022).  

We did not analyse the relationship between sensitivity and state dissociation, however 

observationally, a similar pattern emerged in our study. Higher disembodiment rates were observed 

in BPD and DDD than in the control group, regardless of enhanced sensory integration, pointing to 

higher-order processing as a possible causal factor (e.g. “unexpected sensory feedback is due to me 
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not being in control”). Again this aligns with the cognitive behavioural model of depersonalisation 

(Hunter et al., 2014), and could be interpreted as evidence for the primary role of self-beliefs and 

cognitive appraisals in dissociation (Černis et al., 2022). 

4.3 Hypotheses 3: Self-Other Distinction in Clinical Presentations 

Our third set of hypotheses aimed to show SCC’s role in self-other distinction, which we 

found some very tentative support for. Firstly, when looking at the whole sample, sensitivity to visual 

delay was significantly enhanced during other-touch and individuals were less sensitive to sensory 

mismatch during self-touch, however, group differences are important here. Descriptives provided 

possible evidence of altered self-other distinction in the two clinical groups. In line with our 

prediction, the BPD group elicited the smallest distinction between self and other when detecting 

delays, followed by the DDD group, and the then the control. During 1000ms visual delay, the control 

group felt higher rates of dissociation during other-touch than during self-touch. However for the 

clinical groups, who had lower SCC scores, the difference between self and other was diminished. 

There was no self-other difference in disembodiment for the DDD group during visuo-tactile delay. 

The difference between self and other reduced for the BPD group too, however, there may have 

been a slight reversal. The noise from afferent signals during self-touch may cause further 

disconnection from the body in the BPD group with lowest self-concept clarity, and highest rates of 

dissociation.   

Despite lack of statistical significance, the pattern of data in our DDD group replicated 

previous findings in healthy samples, (Moffatt et al., 2025; Roel Lesur et al., 2021; van Kemenade et 

al., 2016) and showed increased sensitivity to visual delays during self-touch. Although temporal 

binding windows were larger in DDD, this bias towards self-signals is indicative of hypervigilance 

towards possible depersonalisation symptoms (Hunter et al., 2014). This evidence conflicts with the  

interoception downregulation model of depersonalisation symptoms (Saini et al., 2022) and speaks 

more to the salience of aberrant internal signals which are attenuated in healthy individuals, and 

inferred as anomalous in DDD (Ciaunica et al., 2022). Conflicting and inconclusive findings is not 
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surprising given the complex multi-faceted components of dissociation. For example, when 

delineated, depersonalisation is associated with attenuating salient internal signals, whereas 

derealisation is associated with attenuating salient external cues (Dewe et al., 2018). Differences in 

self-other processing also mirrors diminished psychological self-other differentiation seen in BPD (De 

Meulemeester et al., 2021).  Mentalising has been shown to be most difficult for those with BPD 

diagnosis when the task involved extracting other’s points of views from their own (Colle et al., 

2019). Social cognition in DDD is less studied, however we may hypothesise the shared interoceptive 

processing difficulties across DDD and BPD interact differently with other genetic and developmental 

factors, causing distinguishable disorder trajectories. 

4.3 Implications and Future Research 

Our study demonstrated a correlational relationship between self and body integration. It 

would be possible to test the effect of manipulating sensory integration on the clarity of self-concept 

by conducted a subsequent behavioural self-differentiation task (e.g. Chiu et al., 2017). Conversely, 

researchers may manipulate self-concept stability by using a discrepant feedback activity (e.g. 

(Brotzeller et al., 2025; Elder et al., 2023)) prior to undertaking the mixed-reality task. These designs 

would test whether momentary challenge to coherence at body or psychological level influences the 

robustness of the other. This could provide justification for increasing bodily integration to improve 

psychology integration and vice versa.  

As discussed, the effect on state dissociation could be interpreted as the result of both 

altered pre-conscious sensory perception and top-down expectations. It would be of clinical 

importance to test this interpretation by incorporating cognitive measures. Negative cognitive 

appraisals and attributions of dissociation are strongly connected to dissociation (Černis et al., 2022; 

Hunter et al., 2014). Broader negative self-beliefs such as low self-efficacy both precede 

depersonalisation (Ciaunica et al., 2022), and is caused by dissociation (Černis et al., 2022; 

Thompson-Hollands et al., 2017). Indeed, we have shown that the self-belief related to fragmentary 

identity is also closely associated with dissociative symptoms. As well as testing the relative effects of 
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cognitive appraisals and self-beliefs on dissociation, the paradigm could offer novel in-session 

exposure. For example, patients might practice cognitive reappraisal used in CBT for DDD (Hunter et 

al., 2023), whilst experiencing multisensory mismatch.  

Self-regulation and coping styles may underly both dissociation with self-concept coherence, 

rather than one causing the other. People who are susceptible to dissociation, including those with 

BPD (Daros & Williams, 2019), engage in high levels of rumination and perseverative thinking 

(Cavicchioli et al., 2021; Černis et al., 2022). It has been proposed that disrupted embodied self-

processing in DDD is compensated with hyper-reflexivity (Ciaunica et al., 2022). Introspection also 

plays a key role in the malleability of the self-concept (Brotzeller et al., 2025). The more individuals 

ruminated on negative social feedback the more their self-concept changed in response.  It would be 

possible to include measures on ruminative coping styles to explore its association with susceptibility 

to disembodiment. Alternatively, researchers may investigate self-reflexive thinking as a mechanism, 

by incorporating it into the design.  

In terms of intervention, dissociative experiences do reduce following psychological therapy 

(Burback et al., 2024). Correspondingly, the RHI reduces amongst those with BPD diagnosis when in 

remission, indicating that level of distress influences multisensory integration and body plasticity 

(Bekrater-Bodmann et al., 2016). The evidence that sensory processing is associated with 

dissociation, provides objective mechanisms that may drive the effectiveness of “grounding” skills 

(Kennedy et al., 2013) which involve attending to different senses. It also unearths possible 

mechanisms of change underlying body-based approaches that have shown to be effective for 

disorders that present with dissociative and self-concept disturbances (e.g. Galbusera et al., 2019; 

Price et al., 2012; van de Kamp et al., 2019). Looking to improving outcomes, biofeedback in body 

awareness interventions (Fani et al., 2023; Krempel & Martin, 2023) may be enhancing the salience 

of afferent signals in a way that could be particularly beneficial for those with dissociative 

tendencies. 
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Finally, a critical method of integration in the narrative self, is of course – narrative.  

Autobiographical memory informs and reinforces our sense of identity (Prebble et al., 2013) but a 

coherent narrative maintains unity despite complexities and discrepancies (Gallagher, 2023). 

Disruption in memory is considered a core facet of dissociation (Ellickson-Larew et al., 2020) and 

there is empirical evidence of out-of-body experiences influencing the accuracy and specificity of 

episodic memory (Bergouignan et al., 2014). If the body is the apparent constant that carries us 

through times, locations, relationships, roles, and is the channel by which we act out our self-concept 

(Gallagher, 2023), the potential bidirectional role of self-narrative and embodiment is an area for 

investigation.  

4.4 Limitations and Considerations 

A number of limitations need to be kept in mind when drawing conclusions from these 

findings. As already stated, our sample was underpowered to detect small effect sizes in a selection 

of our analyses, therefore we reported and discussed observations that were not statistically 

significant in the current sample. One cause of this was challenges in recruitment of the BPD group. 

There was large variability in the control and BPD group, which challenges reliability. It would be 

important to confirm these findings with a larger sample.   

The sensitivity to delay data raised interesting questions. The negative PSE values and 

extreme values were assumed to carry significance due to our sample meeting clinical thresholds and 

the paradigm being novel. Negative PSE values are projections based on biased responses where 

delays were detected on trials even when there was none. This could have been showing that 

intrinsic delay (~120ms) was detectable to those with very sensitive to mismatch.  A possible 

explanation for extremely high PSE could be genuinely large temporal binding windows or adaptation 

following prolonged exposure to visuo-tactile delay (Ho et al., 2015). There are some challenges to 

interpreting these values as true effects.  

These outliers predominantly emerged in the control group and the BPD group. Biased 

responses in the control group could be attributed to disengagement. Experimenter observations of 
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the BPD group noted whilst this group was highly engaged, a select number of participants made 

explicit comments about the strangeness of the task, and a few appeared restless. This could have 

led to noisy data, explaining the poor fit and raises queries on the reliability of the sensitivity data. 

Based on previous findings, we might assume that cases with a negative value in one condition (i.e. 

self-touch) might correspondingly show very low PSE in the second condition, however for a large 

proportion of outliers, there was a comparatively high positive PSE in the second condition. Whether 

a distinction between self and other this large is possible, would need to be investigated further.  

State dissociation varied in the no-delay trials and scores during synchronous stroking was 

higher for the DDD and BPD groups compared to the control. This may be related to the view 

through the VR headset. Seeing one’s body through a wide-angle perspective distortion of the 

webcam, with colour and definition different to real-life could feel strange to someone vulnerable to 

anomalous perceptions in the everyday. Previous use of this task found that susceptibility to 

anomalous perception significantly predicted disembodiment (Moffatt et al., 2025).  Furthermore, a 

new measure of dissociation found that a “felt sense of anomaly” is consistent across all dimensions 

of the diverse range of dissociative experiences (Černis et al., 2018). Relatedly, hypnotisability has 

been identified as a key confound in the RHI (Lush et al., 2020; Slater & Ehrsson, 2022) and a 

correlate of dissociation proneness (Lynn et al., 2022).  These are of theoretical interest, and do not 

discount the effect demonstrated here, however future studies may wish to delineate the role of 

sensory mismatch from these other factors.  

4.5 Conclusion 

Dissociation and identity disruption co-occurs to varying degrees, but even within complex 

emotional needs or borderline personality disorder where these difficulties are marked, their 

connection is rarely explored. Firstly, we showed that self-concept integration has a moderate 

correlation with day-to-day dissociative symptoms. We replicated previous findings (Moffatt et al., 

2025; Roel Lesur et al., 2021) that inducing a multisensory (dis)integration results in subjective 

feelings of disembodiment and derealisation. In addition, identity stability was associated with both 
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sensitivity to delay when touched by others and delay-induced dissociative responses. State 

dissociation levels were not statistically different between DDD and BPD, however, where self-

concept coherence explained the differences in dissociation between the control group and BPD, 

DDD had a small independent influence. Our findings suggest that bottom-up afferent signals are less 

salient in DDD and BPD, yet anomalous feelings of disconnection are more likely for both groups. We 

also observed predicted patterns of altered self-other processing in DDD and BPD although further 

sufficiently powered studies would need to confirm the significance of these effects. Furthermore, 

our data suggests that negative affect plays a very important functional role both at a trait and state 

level. More research would be needed to unpack differential influences of dissociation, emotional 

dysregulation and other factors such as attachment style or self-other differentiation on self-concept 

clarity.  

Future studies are needed to determine causality however our findings imply embodied 

processes may influence dissociation via aberrant salience of signals and top-down beliefs for 

healthy, and clinical groups. Treatment for either dissociation or disrupted self-concept may benefit 

from more emphasis on embodied processes and beliefs regarding the self. Finally, investigating 

symptomology here has indicated that the link between the minimal and narrative self may lie within 

the motivational drive for coherence and integration, and disruption at the embodiment level, may 

have a cascading effect on higher order self-organisation.  
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1.1 Topic Selection 

Although psychologists have worked in physical health since 1970s, the previous Long Term 

Plan (NHS England, 2019) acknowledged more explicitly the importance of integrating physical and 

mental health services, across primary and secondary mental health care. There were a few key 

drivers behand this strategic focus. A third of people with physical illnesses meet criteria for a mental 

health concern, individuals with severe mental illness have shorter life expectancy, and there are 

consistently poor outcomes for those with medically unexplained illnesses (Attoe et al., 2018). 

Working within primary care, I saw directly the challenges of services trying to treat each individual 

part of a person, with multiple interconnected problems. From an individual perspective, I employ 

heuristics that assume connectedness and systems thinking. As a result, the relative absence of the 

body in clinical psychology training and practice strikes me. The research project was a chance to 

provide some more technical clout to my general assumptions around interconnectedness.   

The physical-mental integration in clinical training and in services is currently being achieved 

by using psychological intervention to reduce distress for people with physical illnesses, improve 

physical health outcomes and by addressing barriers to healthcare for those with severe mental 

illnesses. There is less discussion on how the bodily experience is a dimensional component of 

mental health. The mounting evidence linking interoceptive measures to mental illness (Tsakiris & 

Critchley, 2016), and the theories explaining the association (e.g. constructed theory of emotion 

(Barrett, 2017)) suggest that our understanding of emotional dysregulation needs to be revitalised.  

In terms of research, the absence of sensory processing in the Research Domain Criteria is an 

unfortunate gap that will hopefully be eventually addressed (Harrison et al., 2019). It is observable in 

clinical work that people with psychological distress become divorced from their bodily needs (thirst, 

hunger, sleep) whilst becoming a prisoner to their thoughts. Despite the general acknowledgement 

of the connection between physical and mental health, the body has not been brought into 

treatment. Although diet, sleep, exercise is lightly touched on at preliminary stages of primary care, 

as a trainee, I had wondered about the void of in-depth discussion of these factors on mental health 
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with patients. For example, the positive effects of physical exercise on mental health (Rethorst et al., 

2009; Singh et al., 2023) seem to be applied in public health but it is not yet incorporated into 

specialist mental health intervention. I wondered if this was due to the lack of understanding or 

appreciation of precisely why movement helps.  

CBT models focus on both explicit and implicit maintenance cycles at the level of behaviour 

and cognition. Basic psychoeducation encourages curiosity in how emotions feel in the body, and this 

rationalises breathing, relaxation and grounding techniques. A recent qualitative study showed that 

this is positively received, and there may be a strong wish for clinicians to enquire more into physical 

symptoms (Hickman et al., 2025).  My own experience to date have shown me the destigmatising 

and often empowering effect talking about the nervous system has on individuals seeking help. 

Neuroscience behind even just the cornerstone strategies in CBT could improve formulation, tailor 

intervention as well as increase expectancy effects in patients (De Raedt, 2020). For me, there is huge 

potential for clinical psychologists to hone their practice by being reasonably versed in incorporating 

knowledge on the biological underpinnings of a person’s psychological wellbeing and distress.   

The research project was an opportunity gain a deeper understanding on one possible 

mechanism connecting our physical state to our psychological experience. My ambitions led me to 

approach Professor Sarah Garfinkel, and the topic of dissociation was a fortuitous opportunity that 

came from the lab. Dissociation was not a symptom I had worked closely with but unbeknownst to 

me, it was a perfect fit for my wider interests.  

1.2 Study 

1.2.1 Recruitment and Testing  

The partnership with a well-established research programme meant that it was possible to 

recruit individuals on a clinical treatment pathway. The need for NHS ethics meant there was a delay 

to testing the third group. Additionally, the actual pace of referrals was not realised until the ethics 

application had been accepted which meant the third group was always unlikely to meet the sample 

size of 40. This reduces the likelihood of publication and obviously influences reliability of analyses. 
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Fortunately, this study sits within a lab and wider partnership that is motivated to complete the 

sample. This provided direct experience of the time and resources it takes to complete research with 

clinical groups. On the other hand, the partnership with the charity Unreal led to recruitment rate 

comparable to the control group, which confirms that working with specialist charities can be very 

effective. The partnership with a long-standing research programme also demonstrated a relatively 

efficient approach to recruiting people on a clinical pathway to non-clinical research.  

The process highlighted the topic of co-production and involving service-users at the start of 

innovation. In terms of the study itself, in the perfect circumstances co-production would be 

incorporated but this is not possible for doctorate research projects that have limited funding and 

short time-frames. More broadly, co-production in innovation is increasing but it is certainly not the 

norm and has a number of complexities and nuances (Sangill et al., 2019; Veldmeijer et al., 2023). 

Even this small project which had convenient partnerships saw the challenges to recruiting clinical 

groups. However, individuals with symptomology were clearly highly engaged and enthusiastic, 

which certainly incentivised me as a researcher.  If one takes a longer-term view and considers the 

potential upsides (research questions informed by real-world difficulties, treatments that are 

designed with accessibility built in etc.) then involving patients throughout the research cycle (e.g. 

Hardy et al., 2018) will be more efficient and impactful in the long run.  

 I observed the direct value of including those with symptoms in the research of fundamental 

processes. The rare cases where individuals had to terminate testing due to discomfort, provide 

some of the most striking evidence for the role of sensory processing in either dissociative or 

anomalous perception. Obviously these insights are unlikely to make it to publication, and it made 

me reflect on the iterative process of scientific progress with clinical groups particularly, where data 

may not be reliable for analysis but has potential to inform future studies. One notable example was 

a person stating, “things don’t feel real”, and having to terminate. The individual expressed some 

distress in response to the discomfort during the task and said in passing: “because I’m never in 

control”. To me this really put a spotlight on the direct impact of disrupted sensory processing on 
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negative metacognitive beliefs and feelings about the self. In addition, a few comments were made 

about the delays by those in the DDD and BPD group. In some cases describing derealisation but 

finding it curious or laughing. Qualitative research uncovers both subjective perception and 

metacognitive feelings that characterises phenomenology of depersonalisation (Černis et al., 2020; 

Ciaunica et al., 2021), and these anecdotal exchanges indicates the role of sensory conflict on such a 

feeling. Taken together, observations support the statistical findings that the key research thesis 

posed by the creator of the protocol (Roel Lesur et al., 2020) is of high clinical importance for 

dissociation. This is very exciting for the field, and in order to capture the full spectrum of the effect, 

study designs might want to explore options that make it feasible for people who find the effect 

strong to finish the task (e.g. less trials, more breaks, the role of encouragement etc.).  

1.2.2 Analysing and Interpreting Results 

 There were a few issues in the data that were new challenges for me. The perception of 

subjective equality values were difficult to assess as to what was unreliable and what were true 

extreme effects. The large proportion of outliers and lack of manipulation check meant that it was 

not a straightforward decision of exclusion. In some ways this was valuable because it required 

deeper thought as to the nature of the measure of delay sensitivity, however it does mean that the 

analyses had to be very tentative. From an individual perspective, the variable was outside of my 

frame of reference, and unidirectional delay, is also not the conventional use of this measure. In 

addition I was grappling with what I observed as an experimenter. It was a good insight on how 

innovations in science evolve, including interpreting and understanding novel measures and the 

different sources of biases in new paradigms.   

A number of assumptions were violated throughout the statistical tests, and at times it was 

challenging to decide whether conventional steps needed to be followed or not. In terms of finding 

guidance, I often found contradictory advice, and I understand working with clinical samples can 

mean that pragmatic approaches are more appropriate. For example, I was debating between using 

linear mixed models instead of continuing with repeated measures ANOVA, ultimately both provided 
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almost identical results and so the guidance to be pragmatic was probably accurate. The process 

made me aware of the potential depth of understanding in statistical testing, however I have to rely 

on conceptual explanations, and this leads to outsourcing decisions to some degree (following 

guidance: if X is true then I do Y), rather than feeling confident in deeper statistical or mathematical 

knowledge.  

I decided to report and discuss nonsignificant results based on a few reasons. The 

descriptives and plots indicated my hypotheses were largely accurate for the self-other distinction 

relationships, but findings were nonsignificant. On the one hand, this is partly due to not setting up 

the study so I was not able to run an a priori power analysis for small effects, however it could also 

be due to the variability within groups, and smaller BPD group. Either way, the use of null hypothesis 

testing and reporting significant results only, is being challenged (Montero et al., 2023; Szucs & 

Ioannidis, 2017) and the importance of practical significance is undervalued but potentially very 

important for clinical topics (Page, 2014; Peeters, 2016). This is not to say that the design could not 

be improved to avoid the limitations stated. Nonetheless, this gave me direct experience of seeing 

possible real world differences that may not meet conventional statistical standards and made me 

reflect on widespread implications this could have on many unreported findings.  

1.3 Understanding Mechanisms Underlying Dissociation 

Dissociation is partially addressed in different therapy modalities but as discussed in the 

literature review it is generally conceptualised as a coping strategy and a sign of emotional 

dysregulation. What this project has indicated to me is that its significance in the development of 

and recovery from mental illness is overlooked, making it a critical gap that has widespread public 

health consequences (Boyer et al., 2022). Dissociation’s transdiagnostic nature (Ellickson-Larew et al., 

2020) raises questions about its role in the severity of many disorders (Justo et al., 2018; Kolek et al., 

2019; Panisch et al., 2023) not just those commonly associated with the symptom. A network 

analysis showed that dissociation is less likely a response to distress and rather, distress intolerance 

results from dissociation (Černis et al., 2021). The same study showed that dissociation had a more 
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marked influence on psychotic experiences. The relative lack of research interest suggests that there 

is much more we do not know about its function and the potential for improving health outcomes if 

we addressed it more comprehensively.  

One reflection is that self-coherence is so ubiquitous to wellbeing, that in ill-health it is 

nebulous and inadvertently overlooked, as demonstrated by the background research completed 

and literature review.  The role of interoception in laying the foundations for higher order cognitive 

self-concepts is speculated on in the field (Fotopoulou & Tsakiris, 2017; Tsakiris, 2017). Theories of 

how dissociation is linked to identity disruption (e.g. Schimmenti & Caretti, 2016) illustrate how early 

interactions with caregivers, interoception, emotional regulation and self/other representations 

coalesce. There is a scarcity of research testing the precise relationship between minimal self and 

narrative self and considering self-structure as opposed to self-content may offer promising lines of 

enquiry. Integration is a concept applied to the organisation of multisensory inputs that promotes 

stable perception and thus selfhood (Blanke, 2012). In psychology, it is surprisingly ignored. Self-

concept coherence is somewhat considered in the personality literature (Markus & Kunda, 1986.). In 

clinical perspectives, the interest in fragmented self-concept has strongest ties with psychodynamic 

schools of thought. One application of “integration” refers to reconciling polarised good self-

representations and “split-off” bad self-representations to develop a more realistic, and therefore 

robust, self-concept. In cognitive-behavioural approaches, self-concepts (or self-beliefs) are 

addressed to some degree, but the focus is again on the content, and particularly its valence. Overall, 

affirmative self-beliefs are the goal. Self-coherence – or lack of - may well be spoken to within the 

therapeutic dialogue, and indirectly targeted, but it is not necessarily explicitly emphasized in the 

mechanisms of change.  

A few very interesting studies have tested adapted reinforcement learning models to 

demonstrate how self-concept coherence is maintained via bias to positive information of the self (J. 

Elder et al., 2022). Neural correlates were also explored, and activation in the ventromedial 

prefrontal cortex correlated with the selective attenuation of social feedback and propagation with 
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past information (J. J. Elder et al., 2023). It has been proposed that the ventromedial prefrontal 

cortex, associated with self-referential processing (Uddin et al., 2007), produces self-in-context 

models that might integrate self-related information from multiple brain networks (Koban et al., 

2021). This current study has made a modest attempt to demonstrate that the integration of  bodily 

and psychology self is in fact related potentially via shared organising principles. The paradigm itself 

offers a wide range of exciting opportunities to test theories and investigate if higher order self-

processing does in fact depend upon the integrity of multisensory processing. In mental illness, BPD 

is consistently associated with negative self-representations (e.g. Vater et al., 2015) and when 

provided with social feedback, those with the diagnosis are just as likely to integrate negative 

feedback, where healthy controls only adapted self-evaluations in response to positive feedback 

(Korn et al., 2016). In terms of informing treatment, it would be interesting to understand if 

dissociation interacted with the lack of positivity bias, and if reducing dissociation contributed to self-

referential processing or not. Currently dissociation is often considered a maladaptive emotional 

regulation strategy, however social cognition studies of this kind would justify more concerted effort 

to treat dissociation directly.  

1.4 Understanding Mechanisms Underlying Treatment 

The literature review brought me to the wider debate in clinical psychology on shared or 

specific processes in therapeutic change. Interoception and dissociation is particularly synergistic 

with transdiagnostic domain-based framework, the Research Domain Criteria. This research 

framework  sets out to investigate the physiological systems and mechanisms underpinning mental 

illness (Insel et al., 2010). The exploration of common mechanisms of change in psychotherapy 

(Gibbons et al., 2009; Wampold, 2015) echo the systems and process-based Research Domain 

Criteria. The search for active ingredients in psychotherapy is highly complex as mediation testing is 

not sufficient and temporality must be investigated (Cuijpers et al., 2019). Taking depression as an 

example, new theories of change, refined research methods are needed (Lemmens et al., 2016). A 

number of recommendations have been made on how best to conduct mechanism of change 
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research that will improve outcomes for patients (Salkovskis et al., 2023). I would argue that 

psychotherapy would be greatly improved by also incorporating neuroscience (De Raedt, 2020; 

Goodwin et al., 2018), and that includes when investigating mechanisms of change.  

The literature review may argue for investigating interoception as a mechanism of change. 

Yet, investigating the premise of “active ingredient” research it became evident that careful 

consideration is required regarding impact and cost benefit of researching therapeutic mechanisms 

of change. One compelling position points out that the length and cost of dismantling studies may 

not be as justified, however their value can be assured through careful design, for example 

incorporating individual differences into theories of change (Lorenzo-Luaces, 2023; Lorenzo-Luaces & 

DeRubeis, 2018). One argument the authors make is that real-world implementation and 

dissemination is detached from strict active ingredient research and this must be considered for 

research impact. Applying these authors’ recommendations, interoception and dissociation may be 

individual differences that interact with treatment factors. If that was the case, one possible outcome 

could be assessing interoception and dissociation before choosing treatment.  

Psychotherapy effectiveness ranges dramatically, but it is widely acknowledged that 

standardised CBT successfully reduces symptoms for 50% of patients (e.g. Jarrett & Vittengl, 2015). 

For BPD, psychotherapy typically has small effects compared to control interventions (Cristea et al., 

2017). Developing interoception-based interventions should focus on effectively reducing 

symptomology, acknowledging that the precise mechanism can remain elusive without preventing 

good outcomes. Again, reflecting on points made about diversifying participant groups, and 

understanding effective dissemination of treatment (Lorenzo-Luaces, 2023; Lorenzo-Luaces & 

DeRubeis, 2018), this new frontier of mental health science has the opportunity to accelerate impact 

for patients, by designing treatments with inclusivity and accessibility in mind. 

A promising qualitative study gathering patient experiences has captured the anecdotal 

clinical observations that physical symptoms are an aspect of mental health problems (Hickman et 

al., 2025). This may have been a relatively small study, but it speaks volumes, and the field could 
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benefit from more patient voice projects. We may find individuals have very complex and rich bodily 

experiences that they themselves have never thought of as part of their mental health state. A 

similar story may be told regarding dissociative symptoms and their interaction with treatment 

interventions across multiple disorders.  

1.5 Final Reflection 

 Overall, the combined experience of studying fundamental processes and working on a 

project that is novel in a few different ways was a hugely valuable experience as a trainee in clinical 

psychology. For effective and efficient innovation, collaboration across disciplines needs to continue 

to grow. Whilst interdisciplinary projects do exist on the clinical psychology doctorate, I wonder if 

more collaboration outside of core clinical psychology with other mental health sciences could reach 

their full potential with opportunities to learn and apply interdisciplinary frameworks (Tobi & 

Kampen, 2018). 

One broader motivation to study in this area was observing the growing public rhetoric 

around trauma and its impact on the body across popular science and wellness content. In line with 

this, demand for body-based interventions (a heterogenous field of therapy) is rising, but it is yet to 

build an robust evidence base that fulfils conventional standards, although efforts are being made 

(Kuhfuß et al., 2021; Rosendahl et al., 2021). We seem to be at an interesting moment in time where 

decades of robust scientific methods are demonstrating the role of interoception, and public interest 

in preconscious body-based symptoms is running in parallel. At the same time, our profession 

maintains healthy scepticism of the holistic traditions or approaches that body-based therapies tend 

to reside. I was interested in the intersection of these three worlds. Mindfulness-based therapy is 

providing a clinical home for interoception, and this is undoubtedly an approach that has also faced 

scepticism but now features in the NICE guidelines for treating depression (NICE, 2022). I am 

certainly curious to see how science and experiential practices may meet, and how our profession 

responds to this in the future.  
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Parent Study and Individual Contribution. 

This study was part of larger PhD project, ‘Dissociative Symptoms and Interoceptive 

Integration Study’ managed by PhD student Sascha Woelk.  The study was designed and underway 

when I joined. I developed my own research question and hypotheses, and added the primary 

measure, Self-concept Clarity Scale (Campbell et al., 1996). The ethical applications were completed 

by the wider team, and the recruitment partners were also established prior to me joining the 

project.  

Testing sessions involved the virtual reality experiment, collecting electrocardiographic 

activity, electromyographic activity, electrodermal activity, and beat-to-beat systolic and diastolic 

blood pressure, and also conducting the skin stimulation task needed for the attached PhD study 

investigating nociception. The majority of the control and DDD group data collection was completed 

prior to my joining the day-to-day testing.  I ran testing sessions for a small proportion of participants 

in the control and DDD group through July-September. To support the team, I collected data for 

additional participants taking part in the nociception task only, in October-November 2024. I trained 

a colleague to take over this data collection. I ran testing sessions for the BPD Group and have 

trained the same colleague in the mixed-reality task for them to collect data with the BPD group 

independently since April 2025.  

In collaboration with my colleagues at the Probing Social Exchanges project, I was 

responsible for planning and managing the referral process from the Probing Social Exchanges 

project to the ‘Dissociation Symptoms and Interoceptive Integration Study’. This involved follow-up 

phone calls, to secure the participants. The colleague running the testing sessions and the Probing 

Social Exchanges team refer to me for queries regarding exclusion criteria and suitability concerns. 

Anything beyond my knowledge is ran past the clinical advisor to the project.  

The PhD student computed the point of subjective equality values. I completed the data 

analyses detailed in this paper and write-up independently.  
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Email template for study invitation 
 
The template here was used for control group and individuals who came via Unreal recruitment 
partner. An adapted version was used for the third group referred via Probing Social Exchanges, to 
reflect their referral pathway experience. 
 
-------------------------------------------------------------------------------------------------------------------------------- 
 
Dear «Name», 
 
Thank you for your interest in taking part in our study “The role of bodily signals in how we perceive 
ourselves and the world around us”. 
 
We would like to invite you to sign up for an in-person testing session. 
 
What does the study involve? 
During the in-person testing session, you will complete two computerised psychological tasks, while 
we monitor your bodily signals (heartrate, skin conductance, beat-to-beat systolic and diastolic blood 
pressure) non-invasively (electrocardiogram [ECG], skin conductance unit, and beat-to-beat blood 
pressure cuffs). The first task will involve wearing a virtual-reality headset, while receiving gentle 
brushstrokes on your arm. The second task will involve receiving non-harmful electric skin 
stimulation that may be unpleasant but not painful.  You will also be asked to complete a series of 
questionnaires about your thoughts, behaviour, feelings, mental health, and current medications. 
There are no serious risks from performing the computerised tasks or from the equipment for 
measuring bodily signals or from the mild electric skin stimulation. 
 
What are the benefits of taking part?  
You will be reimbursed £37-45 for your time spent on-site (i.e. £15/hour for a study duration of 
approximately 2.5-3 hours total). Alternatively, if you are a UCL student you can also opt to receive 2 
credits for your participation.  
 
How do I book a testing slot? 
Please book onto a testing slot via our testing slot booking page.  
 
Testing will take place at the UCL Institute of Cognitive Neuroscience https://bit.ly/41frgxM. 
 
Where can I get more information? 
More detailed information can be found on our Participant Information Sheet.  
We will also ask for your consent at the start of the testing session, for which a sample form can be 
found here.  
 
If you have any further questions about the study please get in touch with the study coordinator 
Sascha Woelk at  
 
Thank you for supporting our research, 
Sascha Woelk 
PhD Student 
 
 

 

https://calendly.com/icn-mind-body/testing-session-in-person
https://bit.ly/41frgxM
https://liveuclac-my.sharepoint.com/:b:/g/personal/ucjuspw_ucl_ac_uk/EcVYPahXpNJNu065XGF_dsEBpTMUJI53lF9KHZahSVI8ng?e=1uUySS
https://liveuclac-my.sharepoint.com/:b:/g/personal/ucjuspw_ucl_ac_uk/EVA7Shly2NhFp-3K0vQIWu0BEoEv1tvVlejfc3W8GKYAfQ?e=RDTd96
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