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Aims: Autism spectrum disorder and schizophrenia are traditionally viewed as distinct
diagnostic categories. However, evidence increasingly suggests overlapping pathological
functioning at various levels, starting from brain circuitry to behaviour. Notably, both
disorders are characterized by anomalous minimal self-experience (altered body
ownership and agency), which is a trait-like, phenomenological distortion. We propose a
conceptual framework that unites multiple levels, from neural mechanisms to cognitive
and phenomenological correlates, for understanding minimal self-disturbance across
diagnostic boundaries. Methods: A comprehensive review of existing literature was
conducted, examining phenomenological, neurocognitive, and neural correlates of
minimal self-disturbance in both schizophrenia and autism spectrum disorder. Assessment
tools and scales such as the Examination of Anomalous Self-Experience Scale, as well as
experimental neurocognitive paradigms like the Rubber-Hand Illusion and self-relevant
stimuli tasks, were examined for their relevance in evaluating self-experience in both
conditions. Results: Minimal self-disturbances were found to be a prominent feature of both
schizophrenia and autism, albeit with different manifestations. Patients with schizophrenia
showed heightened susceptibility to body ownership alterations, while individuals with
autism exhibited decreased susceptibility. Neural markers, particularly within the default
mode network and thalamocortical connectivity, were implicated in self-disturbance in
both disorders, suggesting a shared neurobiological basis. Conclusion: The minimal self-
disturbance appears to be a transdiagnostic feature of both schizophrenia and autism
spectrum disorder, indicating that these conditions may represent points along a shared
psychopathological continuum. The proposed model integrates neurobiological, cognitive,
and phenomenological aspects of self-disturbance, offering a comprehensive framework
for understanding and assessing disruptions in self-experience across these conditions. This
approach promotes a shift away from rigid diagnostic classifications towards approaches
that highlight the importance of atypical self-experience.

(Neuropsychopharmacol Hung 2024; 26(4): 218-226)
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SCH AND ASD AS DISORDERS OF THE SELF

While autism spectrum disorder (ASD) and
schizophrenia (SCH) are clinically differentiable
disorders, it is frequently argued that they overlap
in terms of social difficulties (Couture et al. 2010;
Eack et al. 2013), cognitive deficits (Eack et al. 2013),
impairments in neural processing (Pinkham et al.
2008), patient life histories (Nilsson et al. 2020),
genetic bases (Rapoport et al. 2009) and both are
characterised by marked perceptual anomalies
(Bertone et al. 2004) such hallucinations in the case
of SCH and sensory over-responsivity in the case of
ASD. Most importantly, they share clinical features
which hinder cross-sectional differential diagnosis
in early adulthood (Mazza et al. 2022). As a result,
it has been argued that the boundaries should be
redrawn between the two disorders; there is a
layer of the two disorders that can be interpreted
along the same psychopathological dimension,
however, at opposite ends (King & Lord 2011).
Based on current classification systems, SCH is a
disorder with a notoriously heterogeneous illness
manifestation, the symptoms of which are categorised
into distinct symptom dimensions such as positive,
negative, cognitive and general symptoms (Ameri-
can Psychiatric Association 2013; Kay et al. 1987).
Concerning ASD, psychiatric nosology rather
emphasises social-communication difficulties and
perceptual and sensorimotor anomalies (American
Psychiatric Association 2022). While the disorders
may seem only superficially similar at first glance
in terms of negative symptoms, or social deficits
(Hommer & Swedo 2015; Trevisan et al. 2020), at
a deeper level, both disorders can be understood
as a disorder of self-organisation (Nijhof & Bird
2019; Parnas & Zandersen 2018; Tordjman et al.
2019). Importantly, both ASD and SCH have been
first conceptualised as a disorder of the self, and
this has been preserved in the naming of the two
disorders. The term schizophrenia stands for “splitting
of the mind” (Bleuler 1950), and the term autism
originates from the Greek word “atos” meaning self
(Uddin 2011).

Disturbance to the self can be interpreted as a
pathological transformation that takes place at a
deeper level than what is commonly captured by
diagnostic symptom dimensions (Raballo 2012;
Szczotka & Majchrowicz 2018). It is also presumed
to constitute a core underlying factor to a variety of
surface-level symptoms (Szczotka & Majchrowicz
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2018) such as perceptual anomalies (Wright et
al. 2020), social deficits (Tordjman et al. 2019), or
psychotic symptoms (Parnas & Zandersen 2018).
Although very broad in terminology, and abstract in
nature, the concept of the self appears to be of high
explanatory value at multiple levels of organisation
such as at the neural, or at a higher, experiential level
(Szczotka & Majchrowicz 2018).

SELF DISORDERS AND THE MINIMAL SELF

Neurophenomenology - conceptualising
philosophical concepts for neuroscience

Phenomenology provides a framework to describe
subjective experience (Fuchs 2010). Phenomenological
psychiatry is a field that is concerned with
anomalous subjective experience and, thus, its
insights are readily interpretable when studying self
disorders. Finally, another important, related area
is neurophenomenology that arises from the union
of phenomenology and neuroscience to uncover
the links between the unfolding experience and
corresponding brain processes (Bayne 2004).

Different self dimensions

While the contemporary philosophical theories of
the self are complex and greatly varied, it has been
proposed within the realm of neurophenomenology
that the self can be broadly categorised into one of
two dimensions - the minimal self and the narrative
self (Gallagher 2000). The minimal self, which is
also known as “core self”, “basic self”, “proto-self”,
or ipseity, lacks temporal extension and is believed
to be the most fundamental level of selthood. It
enables us to prereflectively and non-judgmentally
be a subject of our own experiences from moment
to moment (Gallagher 2000). Importantly, the imp-
licit assumption of the first-person quality of all
experiences arises at this level, which corresponds
to a feeling of “mineness” with regard to one’s own
thoughts, feelings, or physical realm (Nelson et al.
2014). The minimal sense of self is also closely related
to the aspect of embodiment (Fuchs & Schlimme
2009); in other words, it affords us an awareness
of what constitutes the self and non-self in the
momentary experience. It has been proposed that
minimal self is composed of two related constructs:
sense of self-agency and sense of self-ownership
(Gallagher 2000).
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Minimal self in SCH and ASD

Disturbance of the minimal self could manifest
in various symptoms such as alterations in body
ownership when certain body parts are not recognised
as our own, the sense of agency related to own actions
is obscured, or body boundaries are blurred. Such
alterations arguably lie at the heart of SCH (Nelson et al.
2014; Parnas & Henriksen 2014; Parnas & Zandersen
2018; Sass 2014; Sass & Parnas 2003), as it is directly
interpretable as a root construct behind clinical
symptoms, such as coenestopathy when abnormal
bodily sensations are experienced (Stanghellini 2009),
and thought insertion when the feeling of mineness
with regards to one’s own thoughts is disrupted
(Henriksen et al. 2019). It has been noted as early as
in the foundational works of Kraepelin (1913), Bleuler
(1950), Jaspers and colleagues (1997) or Schneider
(1959) that the thought process and subjectivity of
SCH patients become unstable (Parnas & Henriksen
2014). While the disordered self phenotype theory of
SCH has continued to enjoy remarkable interest from
phenomenological psychiatrists, it has slowly vanished
from the diagnostic manuals (Parnas & Henriksen
2014). Nevertheless, minimal self disturbance has been
demonstrated to be present already in the prodromal
stage (Moller & Husby 2000). More importantly, some
argue that anomalous self experiences are already
present as early as during childhood development
(Parnas & Henriksen 2014; Raballo 2012). At the same
time, minimal self disorder may be masked by the fact
that by the time of illness onset, its symptoms become
intrinsically natural to existence (Parnas & Henriksen
2014). Further, it is argued to reliably distinguish SCH
from other psychotic disorders (Parnas et al. 2003), to
represent a strong predictor of illness onset (Nelson
et al. 2012; Parnas et al. 2011), and to correlate with
suicidal ideation (Skodlar & Parnas 2010), aberrant
insight (Henriksen & Parnas 2014; Parnas & Henriksen
2013) and social deficits (Haug et al. 2014), all of which
are important determinants in the functional outcome
of patients.

Although less extensively studied from a
phenomenological perspective (Nilsson et al. 2019),
alterations at the prereflective level of the self have
been indicated to play a key role in the aetiology, and
subjectivity of ASD as well (Crespi & Dinsdale 2019;
Noel et al. 2017). It has been implicated to underlie all
the flagship symptoms of ASD - social deficits such as
Theory of Mind deficits as one’s capability to mentalize
may be impeded if one’s self boundaries are obscured
(Tordjman et al. 2019), sensory dysfunction (Noel et
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Figure 1. Pyramidal (Iceberg) model of minimal self disturbance
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Note(s). Minimal self disturbance can be conceptualised

as a bottom-up assembly starting from the neurobiological
level of organisation. The alterations cascade onto the
neurocognitive, phenomenological levels and also causally
influence behaviour resulting in observable symptoms
(constituting the “tip” of the iceberg).

al. 2020; Tordjman et al. 2019) such as hypo- or hyper-
sensitivity to pain, or temperature, and altered bodily
experiences (Noel et al. 2017; Tordjman et al. 2019)
such as instability of body image due to impairments
in multimodal integration (Tordjman et al. 2019).
Similarities in SCH and ASD in terms of minimal
selthood alterations prompted consideration to
redraw the boundaries between the two disorders
(King & Lord 2011) as there is a layer of the
two disorders that can be interpreted along the
same psychopathological dimension, however, at
opposite ends. In the next section, we outline a
framework which allows the examination of minimal
self alterations transdiagnostically, and, hence,
advance our understanding of the similarities and
dissimilarities of the two disorders.

A COMPREHENSIVE FRAMEWORK FOR
STUDYING MINIMAL SELF DISTURBANCE

Pyramidal model of minimal self disturbance

In most cases, subtle, but pervasive changes to the
quality of self at the level of the minimal self cannot
be articulated or measured. These alterations are
rooted in dysfunctional brain circuitry causing
widespread alterations in cognitive processes,
subjective experience and, subsequently, behaviour
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and clinical symptoms. In this section we put forth a
pyramidal model of minimal self disturbance, with a
structure that corresponds to different organisational
levels. The hierarchically connected levels of the
pyramid span from brain circuits to neurocognitive
and phenomenological alterations, as well as surface-
level diagnostic symptoms which constitute the most
readily observable manifestation of pathological
functioning. Thus, the model can be conceived of as
an Iceberg model of psychopathological functioning.
Different levels of the model correspond to different
brain-behaviour aspects of pathological functioning
increasing its explanatory and predictive power (Nel-
son et al. 2009). The model promotes the integration
of neurobiology, cognition, and phenomenology to
develop a comprehensive framework for minimal self
disturbance (see Figure 1). Within this framework,
distinct disorders can be assessed transdiagnostically.

Phenomenological correlates of minimal
self disturbance

Previous literature has identified altered functioning
in SCH and ASD corresponding to different layers of
this pyramidal model. In this section, we attempt to
give a narrative overview of previous findings and also
highlight how disturbance to the minimal self can be
assessed experimentally at the different pyramidal
layers.

Starting from the tip of the pyramid, we can find
the heterogeneous symptoms which constitute the
observable diagnostic criteria for SCH and ASD
e.g. perceptual anomalies, communication, social
functioning, behavioural and psychotic symptoms.
At the phenomenological level, it is presumed that
alteration of the minimal self is behind such ineffable
ontological differences in SCH, such as the feeling
of existing as an object, fragmented self-unity, and
weaker self-coherence (Henriksen & Parnas 2014).
Additionally, it is also argued to lead to disturbance
in the inherent first-person perspective (decreased
feeling of mineness with regards to own thoughts,
feelings, or actions e.g. observing own thoughts as
if they were generated from outside of the realm
of the self), and diminished attunement through
decreased capability to grasp meaning (Parnas &
Henriksen 2014). Further, alterations in bodily
experiences such as blurring boundaries of the self
makes distinguishing the own experience from
the experience of others difficult hindering self-
other demarcation. Alterations in the fundamental
experiences as embodied agents decreases the
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Figure 2. Diametrical differences in anomalous
bodily experiences in SCH and ASD
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Note(s). Subtle phenomenological alterations manifest in
differential biases in self-world interactions in the case of ASD
and SCH. IN ASD, the demarcation from the world is alleviated,
while in SCH it is attenuated.

capability to connect to people, or be affected by
events (Raballo 2012). In relation to ASD, sharp self-
other boundaries have been linked to minimal self
disturbances, implying weaker ability to relate to, or
interact with others and the physical world (Noel
et al. 2017). Further, anomalous experiences have
been argued to be linked to atypicalities in sensory
processing in multiple modalities (e.g. auditory, visual,
or tactile) and a deficit in multisensory binding (Ro-
bertson & Baron-Cohen 2017) underlying subtle
perceptual disturbances in ASD (Noel et al. 2017,
2020; Tordjman et al. 2019) (see Figure 2).

Altered phenomenology may be assessed via
questionnaires and semi-structured interviews. Semi-
structured interviews include the Bonn Scale for the
Assessment of Basic Symptoms (Gross et al. 1987),
which covers items like perceptual, cognitive and
motor anomalies, the Perceptual Aberration Scale
(Chapman et al. 1978), which was introduced to
measure body image aberrations in relation to SCH,
or the Examination of Anomalous Self-Experience
Scale (EASE; Parnas et al. 2005). The EASE aims to
measure the alteration at the level of the minimal self
by assessing domains such as Cognition and Stream
of Consciousness, Self-Awareness and Presence,
Bodily Experiences, Demarcation/Transitivism,
and Existential Reorientation (Parnas et al. 2005).
A study assessing minimal selfhood distortions
transdiagnostically in SCH and ASD by comparing
the scores achieved on the EASE scale has shown that
the two disorders differed in terms of the degree of
disruption (Nilsson et al. 2020). Schizotypal disorder
diagnosis was the only predictor of higher total, as
well as domain scores indicating that anomalous
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minimal self experience is a fundamental property
of the SCH spectrum and less so in the case of ASD
(Nilsson et al. 2020). Other self-reported measures
that can be utilised to assess alterations of selthood
include the Embodied Sense of Self Scale (ESSS; Asai
etal. 2016), the Reflective Functioning Questionnaire
(RFQ; Fonagy et al. 2016), The Beck Cognitive Insight
Scale (BECK; Beck et al. 2004), or the Mentalization
Questionnaire (MZQ; Hausberg et al. 2012).

Neurocognitive correlates of minimal
self disturbance

Our subjective experience that is rooted in minimal
selthood may be largely influenced by subtle

alterations in how we perceive the world around us.
Dysfunctional sensory, cognitive and motor functions

all have the potential to distort our subjectivity
and our ontological dimensions. Gallagher (2000)
identified two main aspects of minimal selthood -
sense of body ownership and body agency - which
are also inherently grounded in sensory, motor and
cognitive functions. Body ownership refers to the

first-person quality with regards to bodily experiences,
while body agency refers to the implicit awareness of
being the one who carries out an action (Gallagher
2000). Body ownership has been studied via
proprioceptive paradigms such as the Rubber-Hand
Ilusion (Costantini & Haggard 2007), or the Full-
Body Illusion (Blanke & Metzinger 2009). Relatedly,
the meta-analysis of Shaqiri and colleagues (Shaqiri
et al. 2018) found no evidence for disturbed body
ownership in SCH. Nevertheless, Crespi and Dinsdale
(2019) synthesised the Rubber-Hand Illusion findings
in relation to SCH and ASD and found support for the
hypothesis that there is a layer of the two disorders that
can be interpreted along the same psychopathological
dimension, however, at opposite ends. ASD was
associated with a decreased susceptibility, and SCH
was associated with an increased susceptibility to the
illusion (Crespi & Dinsdale 2019). Further, atypical
self-processing in SCH and ASD were detected when
subjects were presented with self-relevant stimuli
such as pictures of their own body parts. Ferri and
colleagues (2012) showed that bodily self advantage
effects could not be detected in first-episode SCH
patients when completing a recognition task involving
body parts and objects belonging to them versus
belonging to others. Relatedly, diminished advantage
of self-relevant stimuli was found in ASD compared
to controls when subjects were shown photographs
of their own faces versus others (Cygan et al. 2014).
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Body agency, on the other hand, has been primarily
studied through action attribution tasks (Farrer et
al. 2003), or self-monitoring tasks (Stirling et al.
1998) (for a more complete list of studies, see the
meta-analytic review of Hur et al. 2014). Hur and
colleagues (2014) have summarised the literature
on anomalous minimal self-experience in SCH and
have found that anomalous body ownership and body
agency characterise SCH patients with medium to
large effect sizes.

Finally, Nelson and colleagues (2020) hypothesised
that defective source monitoring and aberrant salience
are two candidate foundational neurocognitive factors
estimating minimal self disturbance, however, their
model gained only partial empirical support. They
argued that their model might yield better explanatory
power if they added further correlates such as
disturbed temporal processing, and multisensory
integration (Nelson et al. 2020).

Neural correlates of minimal self disturbance

While important steps were taken to uncover cognitive
and phenomenological correlates of minimal self
disturbance, neurobiological correlates have been
relatively understudied. Based on previous findings,
minimal selthood can be conceptualised either as
the output of brain activity that unfolds in internally
oriented moments (Nelson et al. 2009; Robinson et al.
2016), or as based on sensory, motor, and cognitive
components, all of which require the brain to be
externally engaged (Gallese & Ferri 2014; Salomon
2017).

Those in favour of the theory of intrinsically
grounded minimal selthood have argued that the
Default Mode Network (DMN) plays a central role
in the construction of the minimal self (Nelson et
al. 2009). The DMN, which is typically activated
during internally oriented moments, is antagonist
to task-positive networks (Buckner et al. 2008; Raichle
et al. 2001) and its dysfunction is thought to be an
important biological marker of psychiatric disorder
across diagnostic categories (Doucet et al. 2020).
In line with this, Robinson and colleagues (2016)
argued that the DMN contributes to an intact sense
of agency - a bedrock to minimal selthood - in turn,
the abnormality of the network results in commonly
recognized symptoms in SCH such as misattribution
of actions. Relatedly, the DMN has been reported to
be dysfunctional in both ASD and SCH with studies
reporting atypical connectivity in both disorders
(Jutla et al. 2022).
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Others, in favour of the theory of extrinsically
rooted minimal selthood, suggested that minimal self
knowledge arises from bodily sensations and motor
aspects of the self (Gallese & Ferri 2014; Salomon
2017). Gallese and Ferri (2014) suggested that the
lateral cortices (i. e. ventral premotor cortex and
insula) play a crucial role in the construction of the
minimal self. They found that the ventral premotor
cortex, which is a plausible candidate area for forming
some form of a foundational body consciousness
through the integration of multisensory signals,
was activated specifically when seeing self-related
stimuli (Gallese & Ferri 2014). Relatedly, Farb and
colleagues (2007) found that minimal selthood was
linked to the activity of the exteroceptive somatic and
interoceptive insular cortices, further underpinning
the importance of external and bodily signals. Finally,
altered thalamocortical functional connectivity, which
emerged as one of the most robust biomarkers of SCH
(Cheng et al. 2015; Giraldo-Chica & Woodward 2017)
could also be linked to a dysfunctional minimal self. In
particular, enhanced thalamic functional connections
to sensorimotor areas have been hypothesised to be
linked to aberrant bodily sensations in SCH (Cheng et
al. 2015). Hyperconnectivity to sensorimotor regions
was also found in ASD (Ayub et al. 2021; Woodward et
al. 2017). This implies that a minimal self disturbance
could potentially be linked to thalamocortical network
pathology in both disorders, which is an important
pattern within the disconnectivity framework of both
SCH and ASD (Coyle et al. 2016; Geschwind & Levitt
2007).

While the theories of intrinsically and extrinsically
grounded minimal selthood seem inherently
discordant, it has also been suggested that the sense of
minimal self arises from an interplay between regions
that form part of the DMN such as the posterior
cingulate cortex, and the lateral regions (Gallese &
Ferri 2014). Relatedly, aberrant functional interaction
between these regions were reported to correlate
with alterations in subjectivity in SCH (Gallese &
Ferri 2014). This would imply that the minimal self
is grounded in the interaction between the core
psychological and bodily aspects of our existence.

To summarise, the neural correlates of minimal
selthood have been studied by either assessing the
integrity of the DMN, or by paradigms that activate
neural circuits related to body consciousness and
sensory processing. However, the neural substrates
of minimal selfhood might be more reliably assessed
during a body scan task. A body scan task requires
a non-judgmental focus on elementary bodily
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sensations and an intuitive awareness of the present.
This process could induce a transition towards the
most basic level of selthood, the minimal selfthood,
while simultaneously suppressing mind wandering
that usually promotes a narrative-like stream of
thoughts lacking focus on the present moment.

CONCLUSION

In this article, we have introduced a comprehensive
framework that breaks down minimal self disturbance
to different, hierarchically-related layers such as
neurobiological, cognitive and phenomenological.
Based on this pyramidal model, have provided
a narrative review of the literature that had
conceptualised SCH and ASD as disorders of the
minimal self. We argue that anomalous minimal
self-experience is the main aspect that can explain
alterations at several levels of organisation in the
two disorders and, thus, help disentangle the shared
pathological dimension. Assuming that minimal
self dysfunction arises in childhood in the form of
subtle alterations in subjectivity and the way one feels
immersed in the world, clinical awareness of self-
disorders might improve early diagnosis and treatment
(Raballo 2012). Besides SCH and ASD, a multitude
of psychiatric disorders have been associated with
anomalous self-experience, although minimal self
disturbance seems to be a distinctive characteristic
of SCH and ASD. Alterations of more complex self-
dimensions are typically identified in personality
disorders (e.g., borderline personality disorder)
(Parnas & Zandersen 2018). This implies that over
and above modelling minimal self disturbance,
implementing more general self-dysfunction models
would advance our understanding of pathological
states across several disorders. The self has enjoyed
increasing interest from several fields in the past
few years including psychology, psychiatry, and
neuroscience - it is time that it is incorporated as
an important pathological dimension into scientific
enquiry and clinical practice.
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A szkizofrénia és az autizmus spektrum zavar
transzdiagnosztikus értelmezése a minimal szelf
zavaranak keretében

Célkitlizés: A szkizofrénia és az autizmus spektrum zavar diagnosztikailag elkllénilé

rendellenességek, am a kdros miikddés tobb szinten is atfedéseket mutat, az agyi halé-
zatoktol kezdve egészen a viselkedésig. Mindkét dllapot esetén megfigyelhetéek a mini-
mal szelf anomalidi (,body ownership” és dgencia eltérései), amelyek tartds, jellegzetes

torzuldsokat okoznak az egyén élményvildgaban. Kéziratunkban egy olyan diagnosztikus

hatarokon étivel6 elméleti keretrendszert vazolunk fel, amely az idegi alapoktol a kognitiv
és fenomenoldgiai korreldtumokig tobb szinten egységesen kozeliti meg a minimal szelf
zavaranak koncepciéjat. Médszer: Atfogé irodalomkutatasunk soran a minimal szelf zava-
rainak fenomenoldgiai, neurokognitiv és idegi 6sszefliggéseit, valamint a szelf-érzékelés

vizsgdlata soran alkalmazott kérd6ivekkel (példaul,,Anomalous Self-Experience Scale”), és

kisérleti neurokognitiv paradigmakkal (Rubber-hand illuzié és kilonb6z6 szelf-relevans

ingerek alkalmazasa) feltérképezhetd eltéréseket tekintettiik at szkizofrénia és autizmus

spektrum zavar esetében. Eredmények: A vizsgéalat eredményei arra utalnak, hogy a szelf-
percepcio6 zavarai mindkét kérképben kulcsszerepet jatszanak, bar eltéré modon jelennek

meg. Szkizofrén paciensek fokozott fogékonysagot mutattak a testérzékelésiik (,body

ownership”) megvaltozasara, mig autistdk esetében ez nem volt jellemzd6. A nyugalmi

halozat (,default mode network”) és a talamokortikalis konnektivitas eltérései mindkét

allapotra jellemzéek, ami kdzds neurobioldgiai hatteriikre utal. Kovetkeztetés: A minimal

szelf zavarai szkizofrénia és autizmus spektrum zavar esetében egyarant megfigyelhetd,
transzdiagnosztikus eltérések. Ebbdl kovetkeztethetiink arra, hogy egy kézds pszichopa-
tolégiai dimenzié mentén helyezkedhetnek el. A kéziratban bemutatott modell integralja

a szelfzavar neurobioldgiai, kognitiv és fenomenoldgiai szintjeit, Uj keretet nyujtva ezek

értelmezéséhez. Emellett az operacionalizalt nozoldgia alkalmazasan tullépve hangsu-
lyozza az atipikus szelf-élmény figyelembevételének jelentéségét.

Kulcsszavak: minimal szelf, szkizofrénia, autizmus spektrumzavar, neurofenomenolégia
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